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1. Summary

This short report summarizes my activities conducted between September 9, 2011
and October 26, 2011 as a JICA Expert in charge of GIS Data Management.

In the first half of year 2011, hardware and software for IDMS project were
installed by vendors and basic training on their use was conducted. Definition of the
data to be produced by Photogrammetry Unit and Cartography Unit as well as the
contents of GIS database had been discussed by SOB staff but definitions of the

database were still not in the final one.

Under these circumstances, my major activities were to check the GIS database
design and readiness of GIS Unit for actual work of IDMS project, to identify any
items which may affect the smooth production of the 1/25,000 and 1/5,000 scale
maps and GIS database.

It should be noted that my observation is based on the information I collected or
given by SOB staff. There is a possibility that the information collected was
incomplete or I misunderstood the situation. I would appreciate it very much if SOB
staff inform of any misunderstanding if it exists in this report. This report is written

as one method of communication between SOB and JICA Expert.

2. Readiness of GIS Unit as of September 23, 2011

2.1 Training

In 2010, introductory training on GIS concept and basic operation was conducted by
hired local consultants. And in 2011, a series of training of ArcGIS operations was
conducted by the software vendor between May and September. Titles of the
training provided to me by GIS Unit are as listed below.

e On the Job Training — Digital Mapping Unit (DMU) Training material-vol.1
(GIS and Cartography workshop) May 2011

e On the Job Training — Digital Mapping Unit (DMU) Training material-vol.2
(GIS and Cartography workshop) May 2011

e On the Job Training — Digital Mapping Unit (DMU) Training Syllabus (GIS



Workshop)

e On the Job Training — Digital Mapping Unit (DMU) Training Material-vol.3
(GIS Workshop) May 2011

e On the Job Training — Digital Mapping Unit (DMU) Supervisor Training
Material vol.1 (GIS Workshop) June 2011

Although the title of the material include the words “On the Job Training”, no

on-the-job training was conducted. Correct title would be “On-Site Training.”

Some other training such as for the management of database was conducted for a
small group of SOB staff.

According to the explanation of GIS Unit staff, typical training period is one to two

weeks and printed training materials were delivered to the participants.

It is difficult to assess the present technical level of GIS Unit staff in GIS and
related software operation until they are fully tested. However, considering the fact
that GIS operation techniques can be acquired through intensive self training or
through actual work and that GIS Unit did not spend enough time in self training
after the IDMS project was started, it is hard to conclude that the staff already has

sufficient technical capacity in carrying out GIS work the GIS Unit is responsible.

2.2 Design of GIS database

It was found that during the past 12 months, SOB had a series of discussions to
determine the contents of GIS database and reached a tentative conclusion. Based
on this tentative conclusion a hired consultant made a tentative design of

geodatabase and workflow diagram as shown in Figure 1 and 2.
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Figure 1. Tentative Design of GIS database

One thing which should be noted is that Photogrammetry Unit and Cartography
Unit have already fixed the specifications of their output. That 1is, for
Photogrammetry Unit the specifications of data they produce and for Cartography
Unit the specifications of data they should receive from GIS Unit and also what

they produce were fixed.

So, it is the responsibility of GIS Unit to determine the method of importing data
from Photogrammetry Unit, producing necessary data and exporting the completed

data to Cartography Unit.
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Figure 2. Tentative Workflow of GIS Unit




The GIS database design GIS Unit made for 1/25,000 map has following

characteristics.

e Some features have too many categories than required in the 1/25,000 scale
mapping.

e It is still not clear for me how GIS Unit collects all the information to fill
attributes with so many categories.

e In current design of GIS database of SOB, there is a feature of land use border
LINES in addition to land use polygons. Usually, borders between different land
use areas are not symbolized because unlike administrative boundary it is
difficult to determine the hierarchy of land use boundaries. Figure 3 shows one

example of over lapping boundaries.
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Figure 3. Example of overlapping boundary symbols

e If showing boundaries between different land uses is very important this kind
of symbolization would be acceptable. But real problem is that to show
boundary symbols, it is necessary to add additional process of converting

polygon features into line features.
2.3 Preparatory work
Role of GIS Unit in IDMS project can be categorized as follows:

o Receiving 3D restitution data from Photogrammetry Unit

e Carry out topological check and editing



e Make polygons for some features

e Carry out field verification survey and collect existing information
e Add attribute data

e Complete map data which can be used by Cartography Unit

e Make GIS database

I understand that trial verification survey was conducted for a small area around
June 2011 and information was collected mainly on facilities. Place names and
other annotations would be collected from existing 1/50,000 map but exact method

to use them or add them seems to have not been tested or determined yet.

With the great effort of hired consultant Mr.Hadi, prototype geodatabase design was
made as shown in Figure 1 and also efficient method of data loading is now being
examined. Also, by a small number of experienced staff of GIS Unit a document
titled “User Manual for GIS Operator” is now being made. Draft of the manual is
attached to this report as Appendix 1. Mr.Ono also made a sample guideline for the
work of GIS Unit. This is attached to this report as Appendix 2.

However, it seems that GIS unit has not carried out any test of adding attribute
information to features even though trial field verification survey was conducted a
few months ago and data were already in a form of EXCEL file. This kind of test is

possible even if complete map data is not provided from Photogrammetry Unit.
Further, as mentioned in Clause 2.2 of this report, design of GIS database has still

not been finalized yet. While the design can be altered later, it is obvious that no

change is made later.

3. Recommendations

3.1 My observation

In summary, GIS Unit is considered to be not fully ready yet to undertake the real

job for which GIS unit is responsible. Points of concern are:



a. Too many categories for some features

For example, Spring/Fall (HydroP) feature has 7 categories. Number of
Photogrammetry Unit data to be used to make Spring/Fall feature is 5. This
means that GIS Unit has to collect two types of information which will not be
provided by Photogrammerty Unit. And actually, only three categories among
the 7 categories of GIS database will be shown on the 1/25,000 scale map.

From the point of view of 1/25,000 scale map production, GIS Unit needs to
spend time and resources to collect UNNECESSARY information.

It should be noted that information which can be obtained by stereoscopic
restitution is limited. For example, type of facilities or type of roads can not
be determined on aerial photos. The detailed information should be collected
by field verification survey or from existing information. And existing
information is often incomplete and GIS Unit has to spend much energy in

collecting missing information or editing incomplete information.

b. Potential gap of understanding between Photogrammetry Unit and GIS
Unit

GIS Unit provided me with tables of specifications of the data to be handled
by three units of IDMS project. I was explained that the tables were the latest

version.

However, I found that there were still a number of discrepancies between the
data to be produced by Photogrammetry Unit and the data which GIS Unit
expects to receive from Photogramemtry Unit. Moreover, it seems to me that
different people in GIS Unit have different understanding on the

specifications of the data they receive from Photogrammetry Unit.

c. Possible under estimation of the volume of work

There is high possibility that GIS Unit has under estimated the volume of

work they have to carry out. Causes of miscalculation would be:



e GIS Unit miss understand the type of data to be provided from
Photogrammetry Unit.
e GIS Unit has not undergone simulation of various types of work they are

responsible,

d. Possible under estimation of technical level to be required in actual job

Since GIS Unit has not carried out intensive self training of GIS software
operations, there is a possibility that real capacity of GIS Unit has not been
assessed. Judging from the fact that so many mistakes were found in the
work of Photogrammetry Unit, it is also worried that similar problem impair
the work of GIS Unit.

3.2 Advices given

Observing the present situation Mr.Ono took the following actions.

3.2.1 Advice by issuing letters and documents

e Recommendation to start preparation

¢ Recommendation to review the relation between the data Photogrammetry Unit

make and GIS Unit has to make.

Copies of the letters submitted by Mr.Ono to Major Zamil are attached to this report
as Appendix 3.

Also as mentioned earlier, Mr.Ono made sample guideline for the work of GIS Unit.
This guideline is still tentative because there are so many things which cannot be

revealed before actual work of GIS Unit starts.
3.2.2 Verbal conversation with GIS Unit and a consultant
Through verbal conversation with GIS Unit staff and a hired consultant, Mr.Ono

tried to understand the present level of readiness of GIS Unit for real work. And

during the conversation, Mr.Ono gave some hints to avoid problems particularly to



avoid delay in the production of the maps.

3.3 Additional comments

In addition to advices already given, I would like to list some more comments.

e Leading persons of GIS Unit should touch GIS software more often until they
are fully confident in the operation. Otherwise they can not lead a pack of
un-experienced staff. For the moment, JICA Experts or a hired consultant
Mr.Hadi can give advice to GIS Unit. But in the near future, GIS Unit has to
work without the assistance from hired consultants or JICA Experts. There is
no time for GIS Unit to waste. GIS Unit staff should try their best to fully
understand the concept of ArcGIS and related software as well as the details of
actual work GIS Unit should undertake. I of course understand that some staff
of GIS Unit already has a good understanding on ArcGIS but many other staff
of GIS Unit should improve their technical capability of using ArcGIS.

e Every document should carry unique title and identification number together
with the date the document was created or modified. Many documents and
tables made by GIS Unit do not carry any clue to their validity except for file
names. File name is not sufficient because usually we examine the contents of

the documents on printed material.

e Improve communication among GIS Unit staff. It was revealed that
understanding on the present status of GIS Unit work was not consistent
among GIS Unit staff. There was some confusion. If this kind of confusion
continues, it is difficult for JICA Experts to provide appropriate or timely
advices. Figure 4 is the document I received from GIS Unit as the latest design
of data to be used in IDMS project. However, what is written on the document

was not exactly the same with what is actually occurring.



GIS SPECIFICATION SCALE 1:25000
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Figure 4. Part of specifications of IDMS project data

3.4 Making printed map for field verification survey
Although no person at GIS Unit mentioned about it, GIS Unit is responsible for

printing paper maps which should be used in field verification survey. It is

necessary to make a plan to do this work efficiently.
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1. Creation of FGBD (File Geodatabase)

Create a folder as “BD25K”

This folder contains following folders:
A. Photogrammetric Data

B. Sheet Wise GDB

C. Field Data

D. Annotation Data

E. Boundary Data

F. Miscellaneous

N.B: Mainly creation of sheet wise FGDB and all its components likes Datasets
and its projection system, Feature classes, Topology rules etc.
will be done by importing Pre-defined Schema.



2. Importing Predefined Schema

In “ArcCatalog” browse for the sheetwise FGDB and import schema into FGDB
by right clicking on FGDB choose “import” then “XML Workspace
Document...” then “Open”.



An XML Workspace Document importing wizard will be appeared like this and
check “Schema only” radio button, define the right location of predefined
standard Schema. Press “Next” then “Finish”.



At the time of importing schema this wizard will appeared.

After importing schema the FGDB will be seen like this. All the tables of
feature classes will get the structure as per approved specification.



3.DATA /[FEATURE LOADING

3. To load data in the pre-defined feature class, first we expand the dataset by
clicking on to the plus sign of dataset or select the feature class in Catalog
window then right click and choose,”load”



Click “Next” in the “Simple Data Loader”

In this stage we will browse for the concern *.dwg line data
in the “Input data” box. Click “Add” then press “Next”.

_ Simple Data Loader D_<|

Enter the source data that vou will be loading Fram. Click Add ta add it tao
the list of source data to be loaded. You can load From multiple data sets in
the same operation if they share the same schema.

Input data

| -

List of source data to load

E:Y3emodel, dwg(17-1-11)Mew Final Model{17-1-11). dwg\Palviine

< Back ” Mext = ][ Zancel




X]

_ Simple Data Loader

Select the target geodatabase and Feature class that you will be lnading the
source data inko.

Choose an exisking geodatabase:

[ Seleck the target Feature class:

(%) I do not want to load all features inko a subtype.

(T wartk to load all Features into a subkype.

[ < Back ” Mexk = l[ Cancel l

Select the radio button shown as in this wizard then press “Next”.

Press “Next”



In this wizard chose radio button “Load only the features that satisfy a query”
then press “Query Builder”, another wizard named “Query Data” will
appeared .

In this wizard we will specify the query using “Layer” field and get unique values
of that layer. Then press “OK”.



ou can load all of the Features From your source daka into the target
feature class or wou can limit what is loaded by defining an atbribuke

quUErY,
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Unmetalled Road' OR "Layer" = 'RD202 Car TrackiFook path)’
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Press “Next”.

Simple Data Loader,
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Summary for daka load operation

Source data: E:\3emodel, dwgi17-1-113\New Final
Madel(17-1-11), dwagiPalvline

Target gendatabase: ENBDESK)Sheet \Wise GDB79E14.0db
Target Feature class: Road

Query: "Layer" = 'RD104 Metalled Road' OR "Layer" = 'RD105
Unmetalled Road' OR “Layver” = 'RDZ02 Car Track{Foaok path)

x]

< Back ” Finish l[ Cancel

Press “Finish”.



4.Compare And Markup

At the time of loading data, a “Data Loading Report” will be generated each time.
We have to match between the number of input feature and loaded feature. If both
features are not same, load the remaining data only till it found similar and
satisfactory. Then proceed for “Compare and Markup” for the confused data.

The process “Compare and Markup” can be made overlaying data on orthophoto.
Then send the markup report to Photogrammetric Unit.

Similarly, load all the data into concern feature classes those are received from
Photogrammetric unit after completion of joined checking (Both GIS and
Photogrammetric people) in the Photogrammetric Section.



3.FIXING UP TOPOLOGICAL ERRORS

When We load data in the concern feature classes the pre-defined Topology
rules automatically detect errors.



After detecting errors we have to be sure about the type of errors to solve it.
Such as, is it dangles (maybe undershoot or overshoot) or self-intersect etc.

To be confirmed we have to zoom in to check for every error and fixed up
logically.



After fixing topological errors data will seen like this.

After completing this process, all individual classes will become error free
data.



4. CONVERTING FEATURE TO POLYGON.

The feature to be converted to polygon along with associated feature(i.e for
vegetation associated feature may be roads ,railways, hydrographic features etc.)
will be considered as source data to be converted.. To do this we have to have one
temporary line feature class that contains all the line data that will take part in this
converting process. To create one pre-polygon-line feature class we have to
“Append” feature classes as mentioned above. Under shown image is an example
of pre-polygon-line feature.

Table Of Contents 1 x
b U & |

=l = Layers
= E:\36Model_Copydatal3s mi
-
Type
<hull>
— Canal Perinial
— Lake
— Metalled
— River_Nontidal
—+Rly_In
— Tank_Fond
— Unmetalled
— Unmetalled_CartTracl

In this stage we have to run once topological error fixing procedure because the
source data appended from different feature classes.



After completing topological error fixing operation, open “Arc Toolbox and
expand “Data Management Tool” then double click on “feature to polygon”.

Specify the output feature class name and then press “OK”.

Now we classify necessary polygons between cultivated and uncultivated area

from the newly created polygon using points supplied by Photogrammetric
section. This can be done by “Selection by Location” method and delete

unnecessary polygons.




4.ADD /EDIT ATTRIBUTES

Basically we add all specified attributes as per specification. Hence ,in some
attribute table we have to add some necessary fields such as F_Code, F_Type,
F_Name .For example now we will add attributes in the attribute table of “Road
Network™

G- B Bl el x

Rioad

OBJECTID* | Shape* | Shape_Length | F_Code | F_Type | F_Hame
1336 |Palyline £ 1099 346039 | =Mull= =mull= =kull=
1335 |Palyline £ 2087 837876 | =Mull= =pull= =Mull=
1340 |Palyline £ 940188722 |=Mull= =Mull= =Mull=
1342 |Palyline £ 941 137433 | =Mull= =Plull= =Mull=
1346 |Palyline £ 745 BEETOZ [<mull= =rull= =kull=
1349 |Palyline T 241 589534 |=rull= =mull= =kull=
1350 |Palyline £ 62137931 | =Mull= =pull= =Mull=
1351 |Palyline £ 446 1585581 | =Mull= =plull= =Mull=
1366 |Palyline £ 24.299444 | =Mull= =pull= =pull=
1367 |Palyline £ 79373503 | =Mull= =pull= =Mull=
1369 |Palyline £ 43 802541 | =Mull= =pull= =Mull=
1372 |Palyline £ 343732286 | =Mull= =Mull= =Mull=
1415 |Palyline £ 199939174 | =Mull= =Plull= =Mull=
1422 |Palyline £ 948.011939 |[<rull= =rull= =kull=
1423 |Palyline T 238 780926 |=rull= =mull= =kull=
1432 |Palyline £ S52.75798 | =Mull= =pull= =Mull=
1435 |Palyline £ 301879824 | =Mull= =plull= =Mull=

ok M B | (1 out of 5153 Selected)

In this example we have no attribute in the table .Now we will add necessary
attribute in this table.



After adding attribute table will look as below.

OBJECTID* | Shape* | Shape_Length | F_Code

F_Type | F_Hame

1336
1338
1340
1342
1346
1348
1330
1351
1366
1367
1368
1372
1415
1422
1423
1432
1435

Palyline Z
Palyline Z
Palyline £
Palyline 7
Palyline £
Palyline Z
Palyline £
Palyline £
Palyline £
Palyline Z
Palyline Z
Palyline £
Palyline 7
Palyline £
Palyline Z
Palyline Z
Palyline £

1088 546039
2087 537376
940188722
941 137433
743 866702
241 559534
B2.137931
445 158551
54599444
79.373303
49 802541
343.732286
199939174
945.011939
235780926
g52.75758
301 879624

TRMN4401L
TRMN4401L
TRM4401L
TRM4401L
TRM4401L
TRMN4401L
TRMN4401L
TRM4401L
TRM4401L
TRM4401L
TRMN4401L
TRMN4401L
TRM4401L
TRM4401L
TRM4401L
TRMN4401L
TRMN4401L

Matorable Metalledwidtih=25m Dhaka_Joydebpur Highseay
Matorable Metalledwidtih=25m Dhaka_Joyvdebpur Highseay
Matorable MetaledWidtih=25m Dhaka_Joydebpur Highseay
Motorable MetalledMidth=25m Dhaka_Jovdebpur Highweary
lotarable MetalledMidth=25m Dhaka_Joydebpur Highweary
Matorable Metalledwidtih=25m Dhaka_Joydebpur Highseay
Matorable MetalledWidtih=25m Dhaka_Joydebpur Highseay
Matorable MetaledWidth=25m Dhaka_Joydebpur Highseay
Motorable MetalledMidth=25m Dhaka_Jovdebpur Highweary
Motorable Metalledidth=25m Dhaka_Marayanganj Highway
Matorable Metalledidth=25m Dhaka_Marayangan Highway
Matorable MetalledWidth=25m Dhaka_Marayangan Highway
Motorable MetalledMidth=25m Dhaka_Marayvanganj Highweeay
lotarable Metalledidth=25m Dhaka_Marayvanganj Highweay
Motorable MetalledWidth=25m Dhaka_Marayanganj Highway
Matorable Metalledidtih=25m Dhaka_Marayangan Highway
Matorable MetalledWidth=25m Dhaka_Marayangan Highway

o r M % {17 out of 5153 Selected)

Similarly we can add attributes in all the tables for all the feature classes. Al
these attributes are derived from the field or other relevant sources rather then
photogrammetric unit.




But some attributes will come from Photogrammetric unit directly (like spot
height, contour elevation) .In that case we will Edit attributes.

G- B By O 6 x

Spok_Heights x
OBJECTID* | Shape* | F_Code F_Type Elivation A

n BO7Y Poirt £ =Muill= =mull= =Muill=

n G256 |Paoint Z =pull= =mull= =pull=

n B257 Poirt £ =Muill= =ruill= =Muill=

| G262 Poirt £ =Muill= =muill= =Muill=

n 6274 Poirt £ =Muill= =Muill= =Muill=

n 2725 Poirt £ =Muill= =mull= =Muill=

n 6103 |Paoirt £ =Mull= =Mull= =Mull=

n 7140 Poirt £ =Muill= =ruill= =Muill=

| 7131 Poirt £ =Muill= =muill= =Muill=

n 3760 Poirt £ =Muill= =Muill= =Muill=

n 3761 Poirt £ =Muill= =mull= =Muill=

n G250 |Paoirt £ =Mull= =Mull= =Mull=

n E051 |Poirt £ =Muill= =ruill= =Muill=

| G073 Poirt £ =Mull= =mull= =Mull=

n G097 Poirt £ =Muill= =Muill= =Muill=

u 6106 Poirt £ =Muill= =mull= =Muill=

n E107 |Paint £ =Mull= =Mull= =Mull= W

4 4 a » M E {17 aut of 2395 Selected)
Spok_Heights




After Editing the table will be seen like this.

Table ]

- - By O x
Spot_Heights

OBJECTID* | Shape * Elivation F_Code | F_Type | ~
u GO7Y \Pairt £ 0.2 RLF1301P Spat Height{ Spirit Levelled Height) =
n B256 Point £ 0.25 RLF1301P Spot Height Spirit Levelled Height)
u 6257 Point £ 0.25 RLF1301P Spot Height Spirit Levelled Height)
u B262 Point £ 0.35 RLF1301P Spot Height Spirit Levelled Height)
u 6274 Poirt £ 0.35 RLF1301P Spat Height! Spirit Levelled Height)
u 2725 Pairt £ 0.5364 [RLF1301F Spat Height{ Spirit Levelled Height)
n B103 Point £ 0.374 |RLF1301F Spot Height{ Spirit Levelled Height)
n 7140 Point £ 0.435 [RLF1301F Spot Height Spirit Levelled Height)
u 7131 Point £ 0.503 |[RLF1301F Spot Height Spirit Levelled Height)
u 3760 Point £ 0.545 |[RLF1302P Spot Height Spirit Levelled Height)
u 3761 \Pairt £ 0.545 |[RLF1302F Spat Heightl Photogramimetric)
u 6250 Pairt £ 0.55 RLF1302P Spat Height{Photogrammetric)
u G051 Pairt £ 0.6 |RLF1302P Spot Height(Phatogrammetric)
u G073 | Point £ 0.6 RLF1302P Spat Height(Photogrammetric)
| G097 |Point £ 0.6 RLF1302P Spat Height(Photogrammetric)
u E106 Poirt Z 0.6 |RLF1302P Spot Height{Photogrammetric)

107 Poirt £ 0.E |FLF1302P Spot Height{Phatogrammetric) bl
4 o b B | (17 out of 2398 Selected)
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Preface

First of all, this draft guideline was prepared to show GIS Unit of the Survey of
Bangladesh (SOB) one example of operational guideline. Since many things about the
GIS Unit's work are still uncertain as of writing this document, this guideline need to be
modified along with the progress of the work of GIS Unit in IDMS project.

Secondly, while this guideline explains detailed operation of ArcGIS (ArcInfo) software,
explanation is limited to the types of operation necessary for GIS Unit.

In traditional digital photogrammetric mapping, software to be used for restitution and
GIS data construction was different. For the restitution work, CAD software such as
AutoCAD or Microstation was used. Then the CAD data were sent to GIS software for
topology construction and checking.

However, with the improvement in the functionality of GIS software, CAD software is
replaced by GIS software for some parts of the mapping work.

In case of IDMS Project of SOB, initial restitution is implemented by using CAD software
but subsequent map editing work, which was usually done by CAD software, is
implemented by using GIS software.

This sample guideline focuses on the work of GIS Unit in IDMS project, particularly for
the parts in which GIS and related software are used, and not on all the work of the
IDMS project in which GIS software is used.

It should be kept in mind that there may be more than one method or procedure for each
step of work. The best work method will be chosen after experiencing actual work by
GIS Unit.
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1. Objective of this Guideline

Objective of this guideline is to show GIS Unit staff contents of the work they should
carry out and also recommended work flow for major work items so that every staff use
the same method and follow the same work flow.

For some type of work there will be more than one method or work flow. In such a case
alternative methods are explained. Factors to determine a method or workflow among
multiple alternatives will be:

e Contents and characteristics of input data

¢ Contents and characteristics of output data

¢ Technical capability of staff who carry out the work
e Available software

e  Work of other related units

e Available time

e  Stability of electricity supply

Idealistically, a method or workflow which is easy to understand and efficient and which
can reduce chance of mistakes will be chosen. But often such method or workflow can
be found only after actual work starts and GIS Unit encounters many problems. So,
again this guideline is only a base and should be modified or changed incorporating
findings GIS Unit will acquire along with the progress of its work.

2. Task of GIS Unit in the IDMS Project
As of October 23, 2011, tasks of GIS Unit in the IDMS project are as follows:

(1) Make complete topological data from 3D plotting data for 1/25,000 and 1/5,000
scale mapping and for GIS database.

(2) Carry out field verification survey to collect attribute data.

(3) Collect attribute information from existing materials.

(4) Add collected attribute information to geographic features.

(5) To complete data which will be used by Cartographic Unit for final editing.

(6) Manage GIS database
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This document covers item (1), (4) and (5).

Actual work to be done by GIS Unit by using ArcGIS software will be basically the same
whether the data is for mapping or for GIS database construction except for one
condition. Production of mapping data is more urgent than GIS database construction.
Delay in map data production at the GIS Unit causes delay in the subsequent
cartographic processes and affects the entire schedule of IDMS project.
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3. Design of SOB GIS database

Design of GIS database of SOB as of October 23, 2011 is as shown on separate
document titled “GIS Specification Scale 1:25,000.”

It seems that SOB’s GIS database for 1/25,000 map is designed to contain much more
detailed data than required in 1/25,000 mapping. Also, the database is designed to use
one server to store and manage datasets.

This presents two potential problems.

(1) Possibility that too much time is spent in collecting and editing data to fill database
even if not all the data are required in the 1/25,000 scale mapping.

(2) Possibility that software to manage work process such as Data Reviewer and Work
Flow Manager cannot be operated properly because GIS Unit staff is still not familiar
with the software.

(3) Possibility that server machine does not work because of electricity supply problem

But fortunately, as explained later, major part of the GIS Unit work can be done by
using File Geodatabase created in PC of each operator. Therefore, even if problems
related to server operation arises, GIS Unit can continue working. Important point will
be that GIS Unit staff is capable of dealing with change in production procedures.
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4. Breakdown of Work of GIS Unit

As explained in Chapter 1 of this document, tasks of GIS Unit covered by this guideline
are the following three items.

B Make complete topological data from 3D plotting data.

B Complete data which will be used by Cartographic Unit for final editing.

B Add collected attribute information to geographic features.

As of October 16, 2011, work flow for these three tasks is as shown in Figure 1.
According to the work flow, breakdown of work items of GIS Unit will be as follows:

(1) Creation of FGDB

(2) Import/Load Predefined Schema

(3) Quiality check

(4) Data/Feature load (into FGDB)

(5) Matching (Comparing) and Conversion (if needed)
(6) Elements missed/Conversion needed

(7) Topological Validation and QC

(8) Edit features of mark exception

(9) Topological error correction

(10) Generate source error objects for each feature classes
(11) Add/edit attributes

(12) Identify errors using Map Service and reviewing rules
(13) Correction and fixing errors

(14) Append data to specific version

One prominent characteristic of this work flow design is that topology and other
necessary editing work can be done on File Geodatabase environment. This means that
this type of work can be done even though server environment is not ready yet or SOB
is still not familiar with the operation of database or work management software such as
Work Flow Manger.

Further, it should be noted that the work of GIS Unit is not simple and cannot be
automatic. Correction of topology and other types of errors is the kind of work which
requires continuous concentration and decision making of operators. The same is true
for Add/Edit Attribute process.
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Figure 1. Work Flow of GIS Unit
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5. Detailed Work Procedures

This chapter explains step by step work of each work item of the GIS Unit listed in

Figure 1.
5.1 Creation of FGDB

Geodatabase construction is made by using software named ArcGIS Diagrammer.
Figure 2 shows a part of the image of constructed geodatabase on ArcGIS Diagrammer.
(As of October 20, 2011 this structure is still under review and will be revised.)

Hydrographic_Feat
Feature Dataset

¥ HydroA a HydroP ¥ Islanda * Chara ¥ HYDannoT ¥
Feature Class Feature Class Feature Clazs Feature Clazs Feature Class
= Fields = Fields
% CBIECTID % OBIECTID
“ SHAPE “ SHAPE
@ subT @ SubT RiverName A Island/Char 4
Seh bz el [Subtype Subtype
¥ F_Code ¥ F_Code
V F_Type o V F_Type
¥ F_Mame ¥ F_Mame
@ Laver [ Building_and_Struc ¥ SHAPE Leng
Feature Datazet
% SHAPE_Lengl “ SHAPE_Area
W SHAPE_Area | =| Indexes
- Indexes +| FDO_OBIEC
+ FDO_OBIEC + FDO_SHAPE
+ FDO_SHAPE o e e

Figure 2. Geodtabase construction on ArcGIS Diagrammer

By using ArcCatalog menu, an empty file geodatabase will be created in a computer of

each operator. This work should be done by each operator.

Geodatabase design or SCHEMA made on ArcGIS Diagrammer can be published in
XML format and imported into empty Geodatabase. The process of this work will be
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handled by Supervisor_or Administrator of GIS UNIT. Although this work is not so

complicated but it would be better that a small number of staff do this work to avoid any
confusion or mistakes.

5.2 Import/Load Predefined Schema

First, Administrators or Supervisors will publish database structure in XML schema from
Diagrammer software. Then they will copy the schema to each computer of operator.

By using ArcCatalog menu, each operator must IMPORT the pre-defined schema to
create feature class and features in an empty file geodatabase.

Detailed operation of ArcGIS is explained in Appendix 1 “Geodatabase Construction.”

5.3 Quality Check

This is a very simple check of data quality.

(1) At first, GIS Unit checks the following items:
¢ If file names are in accordance with a pre-determined naming rule.
o Ifright files were received or not. For example, check to see if all the files to
cover one sheet or block are received or not.

(2) If necessary, check printed map sheet layout to confirm if the files of the correct
sheets or blocks are stored in the specified folders.

(3) If anything wrong is found, GIS Unit will report it to Photogrammetry Unit for
clarification or correction. And record of such a report should be kept by Supervisors or
Administrators. Any type of method or format is useful for this purpose as far as GIS
Unit can trace the following information.

e Block or sheet number

e File name

e  Operator name

¢ Type of mistakes or questionable items (including coordinates)
e Date found
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e Date reported to Photogrammetry Unit

e Name of a person of Photogrammetry Unit to whom the report is made
e Action taken by Photogrammetry Unit

e Date the corrected data are returned to GIS Unit

e Name of a person of GIS Unit who received the corrected file

e File name if a new number is given

Just like 3D data receiving job, Quality Checking should be done by Administrator(s).

5.4 Data/Feature Load (into FGDB)

5.4.1 Characteristics of data provided by Photogrammetry Unit

(1) Grouping

If DWG files are imported into ArcGIS, data of same geometry are grouped together in
one feature class. For example, linear features such as roads and transmission lines
are stored in a same one feature as shown in Figure 3.

In order to use these data in ArcGIS, contents of the DWG layer need to be separated

according to the type of feature such as Bridge_Road or Land_Use_Boundary. This can
be done by using SELECT function of ArcGIS.

- &F Layers
- TBP1 _C2011-9-27 test print datadwe Polvline

— <all other values>
Lawer

— Airpart_TRM1500F

— BLOGE
Brick_Field INDT101P
Bridee_Foad_TRH4101L

— Building_small_BL31101F
Cultivation WEGI103P

— Lake_Hower _Bill_ HYD4004
Land_lUzed_Boundary WEGAT100L

— MarzhSwamp_HYD1303P

— Path_Unmet_TRM4700L
Pond_HYD7401 &

Figure 3. Various features in one layer
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(2) Special definition of Polygon

Also, if a linear object is in a shape of polygon in DWG file, it is classified as polygon by
ArcGIS This sample is shown in Figure 4.

Object A \ Object A in Figure 4 is treated as Polygon

Polygon because the object is formed by a line of
\ the same feature.

Object B in Figure 4 is NOT treated as
polygon, despite the fact that it looks like
a closed geometry, because one side of the
object is formed by a border with other
feature.

Object B
Polyline

N r

Figure 4. Polyline and Polygon

This means that even if you find a polygon feature class in DWG data imported into
ArcGIS, it does not contain all objects which are supposed to be regarded as polygon on
ArcGIS.

5.4.2 Data transfer methods

There are two methods in data transfer. One is through database server and the other is
by using portable HDD or DVD.

(1) Through database server

A person in charge of the operation of the Photogrammetry Unit informs GIS Unit the
name or location of folder(s) which contain 3D plotting data. GIS Unit opens the
specified folders and confirms if there are correct dwg files in them.

(2) By using media

In case that HDD or DVD is used, Photogrammetry Unit just copies target files and give
it to GIS Unit.

10
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In both cases, person(s) in charge of this data transaction should be Administrator(s).

If database server operation encounters any problem, it is highly recommended that
data transfer will be done by using media. This may reduce confusion and save time
provided that file version is managed properly.

5.4.3 Sequence of data loading

Some files produced by Photogramemtry Unit in DWG format do not match with ArcGIS
feature classes of a file geodatabase. For example, in order to create polygon of land
use, many line features such as road and path are required. Polygon objects already
formed in DWG, such as pond, are also required to make land use polygons.

This means that if all the DWG files are imported into file geodatabase, many
intermediate data remains when final feature data such as land use polygons are
generated.

So, there are two methods in loading data into a file geodatabase.

a. Load the data into a file geodatabase after all the necessary features for
geodatabaes are generated by using DWG files.

b. Load the original DWG files into geodatabase and make necessary features by
using data already stored in the database.

In either case, file management is quite important. If GIS Unit does not want
unnecessary files reside in geodatabase, then, method “a” will be better.

Following is the outline of work flow for both methods.
a. Load completed GIS data into geodatabase
e Open ArcGIS
e By using ADD DATA command, add all the DWG file into a data pane.

¢ Right click the added DGW file and open Properties
¢ Choose Symbology and set to show every features according to layer name

11
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By using functions of ArcGIS select or generate desired features and store them
in temporary folders.
After this preparatory work, load the completed data into a geodatabase.

b. Load data to geodatabase first and make GIS data from them

By using ArcCatalog menu and Simple Loader function, load DWG files into
each feature. Selection of files to be loaded to each feature will be done
manually or by using a custom made program.

After every necessary DWG files are loaded into geodatabase, then generation
of features such as land use polygon will be carried out. The output of this
operation will be stored in the same geodatabase.

After data loading, Administrator/Supervisor will open the Geodatabase by using
ArcCatalog to check to see if all the dwg files were loaded in proper space of the
Geodatabase. File transfer can also be checked by reading a report to be
generated by ArcGIS.

Detailed operation of ArcGIS operation is given in Appendix 2. “Import DWG files to

Geodatabase”

5.5 Matching (Comparing) and Conversion (if needed)

(1) Administrator checks if contents of the neighboring sheets match.

(2) If not, Photogrammetry Unit will be informed of the problem for correction.

(3) Necessary data management should be practiced here to trance the problem and its

solution.

5.6 Elements missed/Conversion needed

(1) Administrator checks if any elements are missing on each features.

(2) If any mistake is found, it is reported by Administrator to Photogrammetry Unit for

12
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correction.

(3) Necessary data management should be practiced here to trance the problem and its
solution.

5.7 Topological validation and QC

(1) Making polygons from polylines

In Photogrammetric Restitution process, polygon features such as land use are often
drawn by polylines of two different features such as of vegetation boundaries and road
lines. Before topological validation, these polylines should be converted into polygons.
This process will be done manually because automatic identification of target features —
such as polygons of vegetation — is not easy and incomplete. General work flow will be

as follows.

e In ArcGIS, add every features which are necessary to generate polygons.
Typical features to be added to ArcGIS will be:

> Land use boundary

> Roads (every type of roads)
> Paths

> Single river lines

¢ Conduct initial topology check to each feature and make necessary corrections
¢ Use Feature To Polygon function of ArcGIS, generate polygons = at this stage
polygons which should not be handled as polygons are also generated.

(2) Topological errors are checked by using topological rules already included in
schema for each feature.

Detailed procedure to make polygon features is explained in Appendix 3 “Polyline to
Polygone Conversion and Feature Selection.”

13



Sample_Guideline_for_GIS_Unit_Work_Verl_Oct23_2011.doc

5.8 Edit features of mark exception

(1) Check to see if errors other than topological nature exist.

(2) If such an error exists, then it will be fixed.

5.9 Topological error correction

(1) Topological errors will be corrected.

(2) After error correction, data will be checked visually, if there are any remaining errors.

To some extent topological error correction can be done by batch processing by setting
parameters such as length of dangles to be trimmed. However, not all the errors can be
corrected by this method. So, manual checking and manual correction of errors is
inescapable.

Detailed procedure of ArcGIS operation is given in Appendix 4 “Topology Error
Checking and Error Correction.”

5.10 Generate source error objects for each feature class

For example, buildings should be digitized in polygons. However, there may b e an error
that polygon is not rectangle but in triangle shape. If all the mapping is done in two
dimensional mode there would be no problem if GIS Unit correct such an error in two
dimensional editing. But in IDMS project, all the features have three dimensional
information except for administrative boundaries. Therefore, polygons or lines can be
changed only three dimensional environment. This further means that correction must
be done by Photogrammetry Unit.

This kind of error is called Source Error.

5.11 Add/Edit attributes

14
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There is more than one method to enter attribute data.

One is simply opens tables and enters data or information one by one in editing mode
as follows:

(1) Open a target feature layer.

(2) Start Edit mode

(3) Open table

(4) Enter values or information to relevant fields from various information sources

including the result of field verification survey and existing data.

(5) Stop editing and save the file
Other method is making EXCEL or DBF files which contain attribute data and ID of
features and importing or appending the files into geodatabase. But this is possible only
when ID of features for which attribute data must be collected can be identified before
attribute data collection work.
5.12 Identify errors using Map Service and reviewing rules
This is a process of final error checking. Generated features will be overlaid on
orthophotos to check to see if no feature is missing and all the features generated are

correct.

In order to make this work efficient, Map Service function of ArcGIS Server is used.

5.13 Correction and fixing errors

Any error found in step 5.12 should be correct by GIS Unit.

5.14 Append data as default version

After error correction, completed data will be stored in a server.

15
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6. Database Type
As shown in Figure 1, GIS data generation work can be done by using File

GEODATABASE. This means GIS data are stored in computer of each operator
until Supervisor or Administrator approves to send the data to a central server.

7. Unit of Work

Work at GIS Unit will be done for each sheet or block as one unit. An operator is
responsible to complete the map data for assigned sheet or block.

8. File Version Management Method

It is necessary to determine file naming rules. At least the following information
should be included in file name.

e Date created or modified

e Oiriginal or revised

The file naming rule to be used in IDMS project will be as described below:

To be filled later.

9. Use of Work Management Software

IDMS project introduced ESRI software for the management of the IDMS project
work. They are:

16
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e Data Reviewer
e Work Flow Manager

It is expected that GIS related work can be managed efficiently by using these
two types of software. However, it should be noted that not all the work cannot
be managed by software. Some works need to be managed manually or by
using separate tools such as work management sheets.

10. Quality Control
10.1 Principles of quality control

It is obvious that number of errors in produced data must be kept at minimum
level. Quality control is a measure to make the error minimum.

Principles of quality control are as follows:

e Operators understand the contents of their work — procedures and rules

e Operators follow pre-determined procedures and rules

e Operators keep the documented records of their work

e Operators understand the contents of both upstream and downstream
work

Some precautions to reduce mistakes are:

e Copy file so that original file cannot be accidentally damaged

e Check file name if it is correct or not

e Ifincorrect, get a correct one and also report it to the person in charge of
that file naming or data delivery.

e Record any unclear points for clarification with superior persons

e Make corrections

e Record any corrections made to make it sure that every errors are
corrected

e Re-check corrected parts

17
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Work procedure changes according to the progress of technical skill of SOB staff
or due to some other reasons. For example, suppose there are two methods in
doing one job. It is important to record the reason why one is selected. This
information is useful later in reviewing which method is suitable considering
changes occurred in operators, organizations or request from third paries.

Sample is given below.

A. B.
Operator is responsible for | Operator is responsible for only
one sheet a quarter of a sheet

Quality control A>B

Job speed A<B

10.2 Work rules

Rules to be applied to the work of GIS Unit is basically the same with the rules
applied in photogrammetric mapping. Please refer to the rules defined in the
guideline for digital mapping to be conducted by Photogrammetry Unit.

Without knowing the mapping rules and standards used in Photogrammetry Unit,
GIS Unit cannot carry out its task in appropriate way.

10.3 Error checking method

Error can be checked by more than one method.
e By human eye
e By using software — logical check
e By using pre-determined quality control tables

It is important not to rely too much on automatic error checking method. In case
of IDMS project, ESRI software is used for the management of the work. The
reports to be generated by the software are important tool for quality control.
Therefore, it is quite important to fully understand the contents of the reports and
action to be taken if any problem is detected.

18
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11. GIS Software Operation Manual

Step by step explanation on the use of software is provided in Appendix 1 of this
guideline. ArcGIS software used to make operation manual is Version 9.3. Since
SOB is using ArcGIS Ver.10 and Version 10 has much more useful functions
than Version 9.3, these manuals also have to be reviewed and modified.

Appendix 1.  Geodatabase Construction

Appnedix 2. Input DWG file into geodatabase
Appendix 3. Polygon generation

Appendix 4.  Topology checking and error correction
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Appendix 1. Geodatabase Construction (arccis 9.3)

After designing geodatabase on ArcGIS Diagrammer, that file can be
PUBLISHED in XML format. Then, this XML schema can be imported into an
empty File or Personal Geodatabase in each computer. This document explains
to import database schema into empty file geodatabase.

1. Publish command on ArcGIS Diagrammer

Ei?' Edit Wew Tools Window Help
] Wew Chel+M
Fl Open Chrl+0
L4 Jase /
: &l Save DraftSchema3  Chrl+s
f & save DraftSchemans As...
]  Publish...
_[ "ﬂlj Expott... Chrl+E
i Print Setup... [y
i &, Prink Preview, ..
! =i Print... Chrl+P
ﬁ E:xit Alt-+F4

2. Specify the type of Publish format — automatically set as XML

‘i!} s )= DraftSchemals “ (e
T A0 SoqomET: (R v
AJVFHD

pace Documents ®xml
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3. Import XML schema into a geodatabase — select
XML Workspace Document

& 5 (=0 010 2011 b |

+ E Copy Ctrl+C
g
E ¥ Delete

+-[& Rename F2
% o Befresh

+ E Hew »
ST oo Gis Ginek).
é Export 3 Eeature Glazs {multiple..
E Table (zinelel..
E Table (multiplel...

+-|&
E EJ Compact Database Raster Datagets..
E €\ Search. Raster Datazets (mosaic)..
g @ Publich to ArcGIS Server.. @9 RML Borkspace Document..
g Distributed Geodatabase 2 b

>

Propertigs...

4. A window to specify XML source to import

Import XML Workspace Document

Thiz wizard letz wou import data and echema from an XML to geodatabaze.

Importing data to: JETEST ARCGIS¥S0E Oct10 2017 mdb

What do you want to import:

f* Data
™ Schema Only

Specify the XML zource to import:

| [ #evn |
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5. Specify XML source

Import XML Workspace Document

Importing data to:

What do vou want to import:

Clad

i Schema Only

Specify the XML source to import:

Thiz wizard lets vou import data and =chema from an XML to eecdatabase.

DHTEST ARCGIS¥50B Oct10_2011.mdb

Default 1s “Data”. You should

choose “Schema Only”

6. Confirmation window

Import XML Workspace Document

C:#Documents and Settings¥Administrator¥T 25 2% DraftSchemal3xml =

Fatl

Type

| Source Mame

Targat Mame

Feature dataset
Festure class
Fesature class
Feature class
Feature class
Fegture class
Fegture class
Fegture class
Feature class
Feature class
Feature class
Feature class
Feature class

Feature dataset
Feature class
Feature class

%1 (i

Summarsy...

Administrative Boundary
Enclaves
Goaztl
ABDannoT
EBOutpostP
AdminUpazilas
Adminl
AdminDistricta
Fpid

FillarP

Admin Division A
AdminOthers
MCountriesh

Geode tic_Sontrol Foint
GCPannoT
CiontrolP

Administrative Boundary
Enclaves
Coaztl
ABDannoT
BOutpostP
Adrmin Upazilas
Adrmin L
AdminDistrictd
Fpid

FillarP

Admin Divizion A
AdminOthers
MCountrie s A

Geodetic_Gontrol Foint
GCFannoT
CiontrolP

<EBE =

|
| £

Fa
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7. Importing

8. Imported schema — Feature classes

XML Import Workspace

Importing XML Schema..

Importing XML S chema: DamBrel (0 obje cts)

Total Progress: llll

SOB Oct10_2011. mdb

@ fdminiztrative_Boundary
@ Building_and_Structure
@ Facilities

@ Forest

@ Geodetic_Control_Point
@ Geophyzical

@ Hydroeraphic_Feature
@ Induztrial

@ f_PI

Y Linear

@ Relief

@ Transportation
£ Vegetation

+

][] [ [ [ [ [ [ [ [ [ [

9. Imported schema - features

= S0 _DctTU_ZUTT.mdb
+ EF Adminiztrative_Boundary
+ Eil Building_and_Structure
=] @ Facilities
=] CommTowerP
53] EducationP
[&] FClLannaT
[Z] GovernmentP
[Z5] HealthP
E3] MarketP
E3] MiscServiceP
Park &
5] PetralPumpF
Flants
E3] PlantP
PTransmizzionL
5] PTransmiszionTowerP
5] PumpStationP
EA ReligiousP

+ EF Forest
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Appendix 2. Import DWG file to Geodatabase (arcGIs 9.3)

1. On ArcCatalog, select a Geodtabase to which DWG files are imported

-] TEST ARCGE
+-7 Julyl TEST
+- 7] Cct?1 Shape_test

+-[1 sobtestoutput
G Import D

+(_] S0B_ADMIN_SHAPE

WG filesedh

2. Right click and show a pull down menu then select Import

Then select “Feature Class (multiple)”

a T _..._
+ (5 5o = LoPY
¥ G SOE

EEI‘I - SR
Bal Fename

Bl Ditf w Befresh
+ erd:
arde Hew

Hal

Jiy
] i

Export

Compresz File Geodatabase..

&l Shin

S PerErtiES___

ity [+

Uncompress File Geodatabase..

4

+ Hal ks >

»

Feature Clazs (zinglel.
Eeature Clazs (multiple..

Table (zinelel.

Pap Table (multipled..
shii Eg Ogmpact Databaze Baster Datazets..
& shin - .
. hiy ﬁ Search. Faster Datasetz (moszaic)..
2Z] Shi
5 Sh:: @ Publizh to &rcGls Server.. @9 LIS M5t D,
& shin Distributed Geodatabaze 3
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3. Select Input Features

= Feature CGlass to Geodatabase imultiplel

le Input Features

& [ X |+ [&]

Output Geodatabasze
D¥TEST ARCGIS¥Import_DWG_filesedb

0

4. Select Input Features

Input Features

Look in: |[:| Eangla WS Sample Sept2zs 2011

Mame
P78 _C2011-9-27 test print dataden CAD Feature Datazet
P1_G2011-9-27 test print datadwe CAD Feature Datazet

< | &

Mame: [T8P1 02011 -0-27 test print data.dwe
Show of typa: |Al| filters listed. - Cancel

5. Contents of the selected features are shown

=

Input Features |
Larets s | TEP1 02011 -0-27 tast print data.dmj i}:'l =% g9
Pl e ! Tupe
Annotation CAD Annotation Feature Glazs
MultiPatch CAD MultiPatch Feature Clazs
E=] Point CAD Point Feature Class
Palveon CaD Polveon Feature Class
Folyline CAD Polvline Feature Clazss
<4

Pame: |
Shew of type:  [a)l fiters listed. ]
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6. Select contents to be imported

Input Features b_(

Look in: | TEF1 C2011-9-27 tast print data.d'.-.uj g | ;’

Mame | Tvpe

Annotation CAD Annotation Feature Clazs
7% | MultiPatch CAD MultiPatch Feature Clazs
Paint CaD Point Feature Class

&4 Polveon CaD Polveon Feature Clazs

2] Polyline CAD Polvline Feature Class
< RE
Mame: |Annu:-t9tiu:un; MultiFatch; Paint; Palygon; Folyine

Show of type: |l fiters listed. | Cancel

Note: DWG files are grouped into five types as shown above. In this case

Polygon does not mean Polygon Features of geodatabase. It
simply means polylines which are closed.

7. Selected contents are shown in a pane

£ Feature Class to Geodatabase {multiple)

Input Features

Dok FilesYSE{dy \Jgﬁj"'J;L?ijD!EBDMHP%SE;ﬂBangIa DWG Sample Sept23 2011¥78F C2011-8-27 test print datadwelfrnotation

|
Digiark Files¥SEfEY) 05T 11 D¥BOMAP SIS, T Barigla DWG _Sample_Sept28 2011¥73P1 G201 9 2'." test print datadwg¥MultiPatch
D¥ilork F|Ies¥¥f¢¥a‘ ViiF

) ~ 115 AP g Y
Difiiork F|Ies¥§f¢¥ \_J 57 Jﬂij’l]ﬁDMHP%SE;ﬂEangla DM Sample Sept28 2011¥?8P1 02011 - 2? test |:|r|nt data dwg¥Ponllne

€ |2 [X |+ |
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8. Define Output Geodatabase

l Qutput Geodatabase

Lack in: Ia Impart DG file s.zdb
Mame Twpe
SO
Show oftype: [l fiters listed. %j Sancel
9. Define Output Geodatabase
Qutput Geodatabase
Look in: |@ D¥TEST ARDGIS
MHame | Type
ShimadaP&L5AR clipped.xls Excel File
Halimun2010_PlannedSurvey Paint.. Excel File
erdaz_excel_exp_testxls Excel File

£ SOBTOPOLOGYEDIT.mdb
3 50B_0ct10_2011.mdb

9 50B TEST OCT_7.mdb
G Import_[

(21 sobtestoutput

Personal Geodatabaze
Personal Geodatabaze
Perzonal Geodatabaze
File Geodatabase
Folder

[Import DG file = £db

Show of type: (Al filters fisted

10. Output Geodatabase name is entered in a pane

£ Feature Glass to Geodatabase {multiple)

Ihput Features

Diivark. Files¥Zeis) i
Dr¥iork Files¥FEire) il
D:ivork. Files¥3{s) b2
Dok, Files¥ZefHe) i 4

145 D¥EDMAPESSE  T¥Banela

Output Geodatabaze

20135 7 D¥EDMAPSEREE  R¥Banela_DWG_Sample_Sept28 2011¥72P1_C2011-!
2145 7 0¥ BDMAPEEISE ¥ Banela_DWG_Sample_Sept28_2011¥70P1 G201
DWG Sample SeptZ8 201 1¥78P1 G2011-
A O¥EDMAPSEEE  R¥Bangla_DWG
Di¥wiork Files¥F0i 0555 135 7 0¥ BOMAPEESHF ¥ Bane la_DWG_Sample_Sept28 201 1¥78P1 C2011-

_Sample_Sept2g8 2011%72P1_C2011-

7 test print data.dwe¥ Annotation
7 test print datadwe¥MultiPatch
7 test print datadwe¥Point

7 test print data.dwe¥Polyeon

0-2
9-2
8-2
0-2
8-27 test print datadwe¥Polyline

& [+ 1X [+ &

|D ¥TEST ARCGIS¥Import_DWG_filesedb

@]




Appendix_2_Import_DWG-_file.doc

11. DWG data are being imported

£

Feature Class to Geodatabase (multiple}

Conwerting DoEWork File s¥32 4 %) 2095 F 203870
¥EDMARSRIE R

- 2% £< Details

[ Close this dialog when completed successfully

DEF ¥ Banegla WG Sample Sept?8 2011%¥78P1 C2011- A
O-27 test print data.dwe¥Annotation successfully
converted to D¥TEST ARCGIS¥Import_DWG files.edb

¥P1 C2011 9 27 test print_data_ dwe_Annotation

12. DWG data import completed

£

Feature Class to Geodatabase {multiple}

Completed

<< Details

[ Close this dislog when completed successfully

Executed (FeatureClassToGeodatabase) s
succeszsfully.

End Time: Tue Oct 11 16:16:30 2011
[Elapsed Time: 27.00 seconds)

13. Imported DWG files are shown on ArcCatalog

-5 Import_DWG_files edh
EF] P C2011 9 27 test print_data dwe_fnnotation
P1_C2011 9 27 test_print_data_dwe_MultiFatch
EF] P C2011 9 27 test print_data dwe_Point
P11 G201 9 27 test_print_data_dwe_Polveon
. P1_C2011 9 27 test_print_data_dwe_Paolvline
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14. Add imported and converted DWG files onto ArcGIS

Add Data

Look in: Ia Impart DWGE file s.gdb

Mame | Twpe
P1_C20171 9 27 test_print_data_dwm.. File Geodatabaze Feature Class
P1_C20171 9 27 test print_data_ dm.. File Geodatabaze Feature Class
EA P G200 9 27 test print_ data dw.. File Geodatabase Feature Class
P1_CG2011 9 27 test_print_data_dwm.. File Geodatabaze Feature Class
EA P C2011 9 27 test print data dw.. File Geodatabase Feature Class

s |
|Dat35et5 and Layers (¥ [y j Cancel

Show of type:

15. Imported and converted DWG data are shown as a single layer

x

- &F Layers
- P1 C2011 9 27 test prin
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16. Imported data
SE=4! avers |

= P1.C2011.9.27 test prir

x

17. Show all features
By right clicking the layer open Layer Properties. Then select Symbology.

Layer Properties

Gieneral ] Source ] Selectian] Display Symbology |Fie|ds] Definition Query] Labels] Joinz & F'!elatesl HTML Pnpup]

Show:

= Draw categories using unique wvalues of one field. Import..
Features

Categories “alue Field Color Ramp

Uni | i -
U::gﬁ:ﬁlﬁ:i.manyﬁe |E“t't\' J ‘I - I. -j

Enftity A
Match to symbols in & :[[[Handle 1-Lel | Count |
7] titi
KU CErz other walues> 0

Charts [t

LyrLock .
Multiple Attributes LyrOn fity 3652

LywWFFrzn Ert 2648

|LyrHandle ine 1004
Cialar

EntCalar

LyrCalor J
BlkColar

Linetype

EntLinetype N
LyrLn Type

ElkLinetype

Ele wation

Thicknezs Femove Al Advanced -
Line 't

EntLinet

LyrLine Wt hd

oK | Fou)l AR A
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18. Select Layer and then click Add All Values

Draw categories using unique walues of one field. [Ty
Walue Field Calor Ramp —
o B T T
Symbol | walue | Label | Ciount | e
<all other values> <all other walue s> u]
“Heading> Layer Iah?
Ajrport_TRRNI 500F Ajrport_TRRI 500F 1
BLOGE. BLOGCE, 11
Erick Field IMD11 01 F Erick Field IND1 101 F 1
Eridge Road TRM4 O1L Eridge Road TRM41 01 L 16
Building Small BLS1101 P Building Small BLS1101 P 1869
Cultivation WwEGTH 1 03P Cultivation WEGH 1 03P 0
Lake Hower Bill HYDT 4004 Lake Hower Bill HYDT 4004 54 "
Add Walues.. | | Remowve All | Advan

19. All the features are shown in the pane. Vector data are shown in

different colors.

- £ Lavers
] P1 CG20171 9 27 test print data dwe
— <all other values>
Lawver
firport_TRMI1G00P
BLOCK
Brick_Field_IMD1101P
— Bridee_Road_TRN4107L
— Building_small_BLS1101F
— Cultivation WEGT103P
Lake_Hower Bill_ HYDra004
— Land_U=zed_Boundary WEGA100L
— MarshEwamp_HYD1303F
Path_Unmet_TRM4700L
— Pond_HYD7401A4
— Power_Line_FCLATOTL
Powwer_Pale FCLTT0ZP
— River_Bank _HYD7400L
River Single_HYD4300L
— Road_Unmet_TRMN4500L
— Spot_Height_RLF1302P
— Uncultivation_WEGT1106F
— Weegetation WEG1104P
— Wall BLS4101L
ater_Line HYD4206L
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20. Open table

In the column of Layer you can find that many different features are stored in

single file. So, you have to separate each feature into independent layer.

B Attributes of P1_ G201011 9 27 test print_data dwe Polyline

OBJECTID * | Shape * | Entity | Handle | Layer
u 43 |Polyine £ Faldine 2oEg Fath_ Unmet _TRrH4700L
| 44 |Polyline £ FPalyine ZER A Path_Unmet _TRrH4700L
» 45 |Polyline £ Falyline ZEQG River_Single HyDd300L
| 46 |Polyine £ FPalyine 2FFa2 Path_Unmet _TRrH4700L
| 47 |Polyline £ FPalyine 3013 Path_Unmet _TRrH4700L
u 43 |Polyine £ Faldine An08 Fath_Unmet_TRR4T7O0L
| 49 |Polyine £ FPalyine A6, Path_Unmet _TRrH4700L
| 50 |Polyine £ FPalyine 3666 Path_Unmet _TRrH4700L
| 51 |Polyline £ FPalyine 1141 Path_Unmet _TRrH4700L
| 52 |Polyine £ FPalyine I6A0C Path_Unmet _TRrH4700L
u 53 |Polyine 2 FPaline 4242 Labe Howear Bill HYT 4004,
| 54 |Polyline £ FPalyine 4350 Labue _Howear Bill HYTT 004,
| 55 |Polyline £ FPalyine 435E Labue _Howear Bill HYTT 004,
| 56 |Polyine £ FPalyine 4368 Labue _Howear Bill HYTT 004,
| 87 |Polyine £ Palyine 4404 Path_Unmet _TRrH4700L
» 53 |Polyine £ Falyline 442 Land_=sed Boundary WEGH 00L
» 59 |Polyine £ Falyline 4456 Land_=sed Boundary WEGH 00L
| 60 |Polyine £ FPalyine 4480 Path_Unmet _TRrH4700L
| 61 |Polyine £ FPalyine 44 41 Path_Unmet _TRrH4700L
u 62 |Polyine £ Faldine 44EA Fath_Unmet_TRrH4700L
| 63 |Polyine £ FPalyine 4558 Path_Unmet _TRrH4700L
| 64 |Polyine £ FPalyine 4550 Path_Unmet _TRrH4700L
| 65 |Polyine £ FPalyine 4577 Path_Unmet _TRrH4700L
| 66 |Polyine £ FPalyine 458F Path_Unmet _TRrH4700L
u 67 |Polyine £ Pabdine 4906 Fath_Unmet _TRR4TOOL
| 63 |Polyine £ FPalyine 49EE Path_Unmet _TRrH4700L
69 [Poline & Foluline [T K] Land Used Boundary WEGH O0L

21. Click Option button whic
down menu appears.
R

M ¢

h exists in the lower right corner of the table

Find & Replace..

Select Bw Attributes..

Switch Selection
Select All

Add Field..

Turn All Fields On
Show Field aliases

Bestore Default Column Widths
Joins and Felates

Felated Tables

Create Graph...

Add Table to Lavout

Reload Cache

Frint..

Feports
Export...

Appearance..

. A pull
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22. Select “Select By Attributes”

&% Find & Feplace..

ot By Attributes..

awitch Selection
Select Al
fdd Field..

Turn &1l Figlds On
v Show Field Aliazes

Besztore Default Golumn Widths

Joinz and Relates »
Felated Tables 3
Ki] Create Graph..
#dd Table to Lavout
Feload Cache

Print..

Ma ¢

Feports 3
Export.

Appearance...

23. Select by Attributes windows opens

Select by Attributes

Enter a WHERE clause to select records in the table window.

Methaod |Dreate anew selection 'J

"OEJECTID" ~
“Entity” =
“Handle™
“Layer”
“LyrFrzn™
“LyrLock”

£

[
'F

HHEE
B
e

=
(=]
=3

Is Get Unique Yalues | Go Ta

SELECT * FROM F1 C2011 8 27 test print data_ dwe Folyline WHERE:

Help | Load... | |

Apply I Close |
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24. Select “Layer”

Select by Attributes

Enter a WHERE clause to select records in the table window.

Method :

|Dreate a new selection j
*OBJECTID” ~ d
“Entity” =
Handle
:Layner"ﬂ
S 3
= | <::>| Li52|
> | 2= and
< | <= or |
(%] 0| e

Is Get Unique Walues |G Ta:

SELECT * FROM F1 G2011 827 tesi print data_ dwe Fohdine WHERE:
“Layer” =

Clear Werify Help | Load... | Save.. |

Apply | Cloze |

25. Then select a particular feature you want to separate from others

Select by Attributes

Enter a WHERE clause to select records in the table window.

Method: |Dreate anew selection j
“OBJECTID™ ~ =
“Entity” =
“Handle™
Y Layer”
“LyrFrzn”
“LyrLock” b
= | <» | Like|| [MarshSwampHD1303F ~
‘Path _Unmet TRR4TO0L I
> | 2= | and|| FondriD7d0n A
] ‘Fower Line FCL4 O1L" N
< | 4= | Or | =1t ] (=0 oy e b
"Riwar Bank H1D7 400L" b
B} |K| () | Mot | < | s

I= Go To:
SELECT * FROMF1 _C2011 9 27 test print data dwe Paoldine WHERE:
“Layer” =

Clear Warify Help | Load... | Saue.. |

Apply | Close |

11
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26. Type of feature to be separated is shown in a pane.

Select by Attributes

Enter a "WHERE clause to select records in the table window.

Method : |Dreate anew selection j

“OBJECTID™ M
“Entity”

“Handle™

“Layer”

“LywFrzn™

“LyrLock” hd

=

| < "MarzhSwamp HYD1 303F° ~

'FPath Unmet_TRR4TO0L

==
o LA
< | <=| o | ‘Power Pole FOL1 702F° =
_ o | T Eru'er Bank HYDT400L R

I: | Go To:
SELECT + FROMP1 Q2011 9 27 test print data dwe Poldine WHERE:
“Layer” ='Path_Unmet_TRMH4T00L

Clear ‘e rify Help | Load... | Save.. |

Apply I Close |

27. Result of selection. Selected features are shown in light blue.

E Attributes of P1_G2011 9 27 test print_data dwe Polyline

DBJECTID * | Shape * | Entity | Handle | Layer | LyrFrzn | LyrLock | LyrOn | Lyr¥PFrzn | LyrHa .
J:Polyﬁne Z  |Folfine 310 BLUCK, 0 T T 0766
o 2 | Folyiine 2 Folfine  |DGC Fath Unmet_TRAH4700L 1] 1] 1 073
| 3 Polyine 2 Foldine  |DAl Fath Unmet TRAH4700L 1 1 1 073
| 4 Palyline 2 Poldine  |DA7 Path Unmet TRH4700L 0 0 1 073
| 5 | Paolyine 2 Palhdine  |DCC Road Unmet_TRN4500L [1] [1] 1 072F
| 6 | Folyine 2 Paohdine  |DD2 Path Unmet TRN4700L 0 0 1 [EE]]
| 7 Polyine 2 Paolhdine  |EC2 Path Unmet TRN4700L 0 0 1 0731
| 3 Polfine 2 Pohdine  |ES9 Path_Unmet TRN4700L [1] [1] 1 [REET]
N 9 Folyiine 2 Foline  |E9D Fath Unmet_TRAH4700L 1] 1] 1 073
] 10 |Palyfine 2 Foline  |EAD Fath Unmet_TRAH4700L 1] 1] 1 073
| 11 |Palyfine 2 Foldine  |1320 Fath Unmet TRAH4700L 1] 1] 1 073
H 18 |Palyfine 2 Folhdine 1333 Fath_Unmet_TRMH4700L 1] 1] 1 073
| 13 |Palyfine 2 Foldine 1473 Fath Unmet TRAH4700L 1 1 1 073
| 14 |Palyfine 2 Paoldine  |14EE Path Unmet TRH4700L 0 0 1 073
| 15 |Palyfine 2 Paldine  [152C Path Unmet TRM4700L 0 0 1 0731
| 16 |Paolyine 2 Paolhdine  |[1609 Path Unmet TRN4700L 0 0 1 0731
| 17 |Polyine 2 Paolhdine  |[1647 Path Unmet TRN4700L 0 0 1 0731
| 18 |Paohyin: 2 Paohdine  [1736 Path_Unmet TRN4700L [1] [1] 1 [REET]
N 18 |Palyfine 2 Foldine  |[1776 Fath Unmet TRAH4700L 1] 1] 1 073
] 20 |Palyfine 2 Foline  |1706 Fath Unmet_TRAH4700L 1] 1] 1 073
| 21 |Palyfine 2 Foldine  |17FF Fath Unmet TRAH4700L 1] 1] 1 073
H 28 |Palyfine 2 Foldine 1813 Fath_Unmet_TRMH4700L 1] 1] 1 073
| 23 |Palyfine 2 Foldine  |182E Fath_Unmet TRMH4700L 1 1 1 o731
| 24 |Palyfine 2 Paoldine  [182F Path Unmet TRH4700L 0 0 1 073
| 25 |Palyfine 2 Paldine  [1830 Path Unmet TRM4700L 0 0 1 0731
| 26 |Paolyfine 2 Paohdine  [184C Path Unmet TRM4700L 0 0 1 0731
| 27 |Polyine 2 Paolhdine 1857 Path Unmet TRN4700L 0 0 1 0731
| 28 |Pohyin: 2 Pohdine 1360 Path Unmet TRN4700L [1] [1] 1 073
N 28 |Palyfine 2 Foldine  [298C Lake Hower Bill HD7 4004 1] 1] 1 0726
] 30 |Palyfine 2 Foldine  [29E0 Lake Hower Bil HYDT 4004 2] 2] 1 0726
| 3 |Polyfine 2 Foldine  |[29EE Lake Hower Bil HYDT 4004 1] 1] 1 0726
H 38 |Polyfine 2 Foldine 2900 Fath Unmet_TRAH4700L 1] 1] 1 073
| 33 |Palyfine 2 Foldine  |20EQ Fath_Unmet TRMH4700L 1 1 1 o731
| 34 |Palyfine 2 Poldine  [20F4 Path Unmet TRH4700L 0 0 1 073
| 35 |Palyfine 2 Palhdine  [2420 Path Unmet TRM4700L 0 0 1 0731

36 |Poline 2 Paolhdine (2481 Path Unmet TRM4700L [1] [1] 1 ol73 ¥
£ b3
Record: jj 1 jﬂ Show: | &l Selected Records (166 out of 3652 Selected) Options =
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28. Selected features are highlighted in light blue also in map window.
Then right click on the layer in a pane.,

= DWG _Import_Test.mxd — ArcMap — ArcInfo

File Edit Yiew Bookmarks kheert Selection Toolz Window Help

Geareferencing « [ -] &=
== IR RN Aok
[fooE ~] G | Editor - - E
& | Publisher + [ |
ONOR-HESELET X l&ﬁmkﬁmwg E
x J

o = S _I
= % P1 C2011 9 27 test )| ""

— <all othet walues?
Lawer
Airpart_TRMN1500
BLOCK
Brick,_Field_IND1"

— Bridee_Road_TRM

— Building_Small_EI !

— Cultivation_WEGT R i
< T Em ¢ /
_Display [Source J Selection | RN 4 [ AJ
Drawing ~ K O~ A~ (] MS UL Gethic ~jw =l B 7 U 4

B18827.263 2760263.227 Unknown

29. A pull down menu opens.
Cipy
¥ Bemove
Open Attribute Table
Jnins and Relates »

@ Zoom To Laver

Vizible Scale Range 3

Uze Symbol Levels
Selection »

Label Features

L

L¥

Convert Features to Graphics..

Convert Symbology to Fepresentation..

Data 3

Save fg Layer File..

1 Froperties...
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30. Click “Selection” and another menu opens

EEEE ] 5 zoon To selected Fesues

Label Features @ Pan To Selected Features

Clear Selected Features

K} . .
E"' Convert Features to Graphics... % Switch Selection
Convert Symbalogy to Reprezentation.. B Select All
Data » Make Thiz The Only Selectable Layer
Save fiz Laver File.. Copy Becords For Selected Features

Ig‘ Properties..
T o Create Layer From Selected Features

b values: > 3 Open Table Showing Selected Features

31. Choose “Create Layer From Selected Features”

&@ Zoom To Selected Features
@ Pan To Selected Features

Clear Selected Features

B4 Switch Selection
[ Select All

Make Thiz The Only Selectable Laver

Copy Becords For Selected Features

Cpen Table Showing Selected Features

32. Anew layer is added to data pane

- £F Layers A
= vl P1_C2011 9 27 test print_data_dwe_Paolvline selection
- F1 C2011 9 27 test print_data_dwe_Palvline
— <all other values>
Laver
Airport_TRM1500P
BLOGCE
Brick_Field INDI101P
— Bridee_Road TRM4101L

14
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33. Now, save the created layer.
Right click the newly added layer and select “Data” on a pull down menu.
P1_C2011 927 tecjm
- o Copy
P1.C2011 927 tee X Bemove
— <all other value
Laver

Airport TRNTEC Joinz and Relates b
BLOCK
Brick_Field INC <& Zoom To Layer

— Bridee_Road_TF

— Building_Small_ .
— Gultivation, VEC Vizible Scale Ranege 4

Cpen Attribute Table

— Lake_Hower _Bil
— Land_Uzed_Bou
— MarzhSwamp_k Selection >
Path_Unmet_TF
— Pand HYD741 Label Featuresz
— Power_Line_FiCI
Power_Pale_FC
— River_Bark _HY <% Convert Features ta Graphics..
River_Single_ H*
— Road_Unmet_TF

— Uncultivation_
— YYegetation VEC Save fz Laver File.

— Wiall BLSTOIL .
Water Ling Hvr B TOPErtES-

Iz Swmbol Levels

Convert Svmbology to Reprezentation...

34. Then select “Export Data”

— .
=¥ Corwvert Features to Graphics..
Convert Symbology to Reprezentation..

Save f= Layer File. Export Data..

Froperties..
Wiew Metadata..

15
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35. Define the place and name of Output shapefile.

Export Data

Export: |F'.II features ﬂ

IUse the same coordinate system as:
{* this layer's source data

" the data frame
~

Cukput shapefile or Feature class:

|D:¥Sept2 011 _arcGlS Test¥Select Jayer testkhp EF’

Ok | Cancel

36. You are asked to add the data to the map. Click YES

L ] E Do wou want to add the exported data to the map az a laver?
L

R L (0 |

37. Exported data is now added to a data pane. By seeing the vector data of the
added layer, it is possible to check if data of the selected feature are stored as a

separate layer.

-1 &F Layers

Select_laver_testzhp

- [0 P1.C2011 927 test print_data_dwe_Paolvline selection
- [0 P1.C2011 927 test print_data_dwe_Polyvline
— <all other values>
Laver
Airport_TRM1500P
BLOCE
Brick_Field_INDT101P
— Bridee_Foad_TRM4101L

[ — T IRt E =t N

16
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Appendix 3. Polyline to Polygon Conversion and Feature Selection
(ArcGIS 9.3)

1. All the relevant line feature data must be added to ArcGIS.

% | Untitled — ArcMap - Arclnfo

File Edit Yiew Bookmarks Ihzert Selection Tools iindow Help
Georeferencing = J i
Dz EH S s} {l-/ |‘|:4'."‘|.035.913 j kc_}: @ a
@m || Editor - -
& | Publisher ~ [ =]
RQEETO Wk @M R &l
EF=] ovors)
= Land_use_1
E Road
- Single_river
- Frame
(|
Dizplay -
aurce J Telection a0 oo ‘l | ’|
Drawine ~ K O~ A~ |) M5 UI Gothic >0 -] B 1
145664 -3566 Decimal Deeg

2. In this example, four features are added including a rectangular frame feature.

0

Land uze_1

Foad

SE=

Sinele_river

Frame

(.
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3. Open Tool Box and select Features under Data Management Tools

Conversion ook

Data nteroperability Toolz
Data Management Tools

% Data Comparison
Databaze

Disconnected Editing
Diztributed Geodatabaze
Domainz

Feature Clazs

Fieldz
File Geodatabase

General

T T T T - T - - T T

Gieneralization

ok Yl ol Y Yl v

TI"II"F'IYI:I

F

4. Then, select “Feature To Polygon” function.

¥ & Feature UIass

- % Features
¢ bdd ¥ Coordinates
A Adjust 30 7
#* Check Geometry
#* Copy Features
#* Delete Features
#* Feature Envelope to
#* Feature Ta Line
#* Feature To Point
Wad Feature To Polveon
#* Feature Vertices To
#* Multipart To Sinelep
#* Polveon Ta Line
#* Repair Geometry
#* Split Line At Vertice

5. Feature To Polygon function window opens.

* Feature To Polyeon

o Ihput Features

+|
<
4
3

1 Qutput Feature Glass

< 4

[o]4 | Cancel Environments. .. | << Hide Help |
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6. Select Input Features

Input Features

Lok in: |@|:uc,|,ﬂl,ﬁ,-,,E j H i‘_‘_‘ :

Mame | Tvpe
Sinele_river File Geodatabaze Feature Clazs
2% | Fnad File Geodatabaze Feature Clazs

25| Land_uze 1 File Geodatabaze Feature Clazs

Mame:

|Sin gle_river; Road; Land_use 1
Showaftype: [l fiters listed - Cancel

7. Input features are selected.

Also, Output Feature Class Name must be typed in.

* Feature To Polyeon

Ihput Features -
| = (=]
Ce¥5ept2017 _ArcGIS_Test¥O0ct17_make_polveonedb¥Polyline¥Single river +
Ce¥5ept2017 _ArcGIS_Test¥0ct17_make_polvgonedb¥Polyline¥ Road —
De¥Sept2011_AroGIS_Test¥0ctlY_make_palveonedb¥Palyline¥Land use_1
Ce¥5ept2017_ArcGIs_Test¥0ct17_make_polveonedb¥Frame *
+
+
Dutput Feature Clazs
D:¥S5ept2011_ArcGIS_Test¥0ct]l 7_make_polveonedb¥Palyline_to_Polveon_test| =
¥ Tolerance ‘optional)

W

(0.4 Zancel Environments. ., | << Hide Help
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8. Feature To Polygon calculation completed

Feature To Polyeon 3]

Comple ted

<4 Details

[T Cloze this dialog when completed successfully

Executed (FeatureToPolwygorn) o
successfully.

End Time: Mon Oct 17 22:05:23 2011
[Elapsed Time: 1.00 seconds)

v
9. Result of Feature To Polygon calculation is added to data pane.
b3
- £# Layers
= Land_uze_1
= Rinad
= Single_river
= Frame
O
10. Add result looks like this
ONCOR-HELER N | R N O A &l
- £# Layers [
- O Land_use
- [ Road

- O Sineleriver

= Polyline_to_Paolyeon_test

[
= [ Frame
[

-
M Selection an| ﬂ | ’l

Drawing + K O~ A~ ||7] M5 LI Giothic =0 - B
-180673 -83.329 Decimal
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11. Table of the result of Feature To Polygon calculation is as shown below.

At this moment, generated polygons do not have any attribute information which can be
used to identify if a polygon is of vegetation or others.

B Attributes of Polyline_to_Polyeon_test

| OBJEGTID * | SHAFPE * | FID Frame | SHAPE Length | SHAPE Area |

k| 1 | Falygon -1 6107109683 2060404589
- 2 |FPalygon -1 204200762 218066343
- 3 |Fahygon -1 1828131 1143348202
- 4 |Falygon -1 630870012 | 15848223742
- o |Fahyeon -1 420020656 | 10477 TO95268
- 6 |Falygon -1 428729136 TREIE06E430
- T |FahyEon -1 20224709132 2613263039
- & |Falygon -1 198821773 212227724
- 9 |FalyEon -1 BET 411786 TH3A.436744
- 10 | FPalygon -1 460 966333 TIITTE0473
- 11 |Fahygon -1 384TE21116 063 464457

Record: ﬂj 1 jﬂ Show: IW Selected Records {0«

12. Create a new point feature in ArcCatalog and add it into a data pane.

Then, using edit function of ArcGIS, create points inside polygons which are the target
of selection. If vegetation polygon is a target, put points inside vegetation polygon.
This work will be done by showing orthophoto in the background of vector data.

=

-l &% Layers

Yee Paoint

[ Land use1

[0 Road

O Sinele_river
Palvline_ta_Palygon_test
I
[ Frame
c
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13. Points are created inside target polygons.

HE LT KNS i B Y &l

- £F Layers -
Yee Point

- [ Land use 1

- 0 Foad

-l [ Sinele_river

- Palyline to_Palveon test
|

= [0 Frame

O = |

Display | Source | Selection | a o2 4 | r|v
Drawing ~ R 0~ A~ || MS UI Giothic |0 ~| B r
14415 G048 Decimal Dee

14. To extract only target polygons, use Spatial Join function.

£

23 ArcToolbox A
+- &P 30 Analyst Toolz
—- &P fnalyziz Tools

+ % Extract
- % Civerlay
#¢ Eraze
#¢ Identity
#¢ Interzect
F Soat .
#* Symmetrical Differs
# Union
#° Update
+ % Proscimity
+ % Statistics
+- &P Cartography Tools
+- & Converzion Toalz
+- il Data nteroperahility Tools

Step 14 to Step 25 can be replaced Step 30 to Step 34 explained at the end of this

document.
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15. Spatial Join window opens

* Spatial Join

& lareet Features -
| =l |@&
& Join Features
| - &
o Qutput Feature Class
| =
Join Operation foptional) B
|JDIN_ONE_TD_DNE ﬂ
v Keep All Target Features foptionall
Field Map of Join Features foptional?
o
b
¥
Ik | Zancel Environments. .. | + < Hide Help |

16. Select Target Features, Join Features and Define Output Feature Class

In this case target feature is polygon feature and join feature is point feature.
Also select JOIN_ONE_TO_ONE

* Spatial Join

A
o Tareet Features -
| =l =
- £ eg_Point
o Land_uze_1 ]
2= Road
° £ Single_river -
Pl Folyline to_Polveon_test =
& Frame M
| =]
X
w
(0] Cancel Enviranments. .. | << Hide Help |
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17. All necessary information entered.

* Spatial Join

13

Tareet Features

Palyline_to_Palyeon test |
Join Features

MWee_Point |
Output Feature Clazs

|E:|:|t2EI1 1_ArcGIS_Test¥0ct] 7_make_polveon.edb¥Spatial_join

Jaoin Operation foptional)
| JOIM OME_TO OME

% |6 |

[v Keep &l Tareet Features (optional)
Field Map of Join Features {optional?

+

FID_Frame (Long) +
SHAPE_Leneth (Coublel —
SHAPE_Area (Doubled

FID _Frame_1 {Lone) >
SHAPE_Leneth_1 {Doubled — W

][

(04 | Cancel | Enviru:unments...| << Hide Help |

18. Spatial Join calculation completed
Spatial Join X

Comple ted

<4 Detailz

| Cloze this dislog when complated successfully

Feading Features...

Executed [(SpatialdJoin) succezzfully.
End Time: Mon Oot 17 22:15:11 2011 E
[(Elapsed Time: 1.00 =econds)

>

|
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19. Result of Spatial Join is added to data pane.

-] 2 Layers
- Vez Point
@
-] [ Landuse1

[0 Road

O Sirele river

i
=l

Palyline_to_Palveon_test
1

-1 [ Fra
]

me

20. Table of the result of Spatial Join looks like this.

Please note that Joint_Count column has number O or 1. Objects with “1” are polygons
which has Paint within them — this means they are polygons we need to extract.

B Attributes of Spatial_join

| OBJECTID * | SHAPE * | Join_ Count | FID Frame | FID Frame 1 | §
Falygon -1
Falygon -1
Falygon -1
Falygon -1
Falygon -1
Falygon -1
Falygon -1
Falygon -1
Falygon -1
10 |Paolygon -1
11 |Polygon -1

L

1
Lo | e el e o | o e o

mmﬂmm.ﬁwm[

Lo o e e e | e e o

Record: ﬂj 1 jﬂ Shio; W Selected Records ([
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21. Click “Options” button on the table and a pull down menu appears.

_ 4% Find & Replace..

EEL Select By Attributes..

Switch Selection
Select All

Add Field..

Turn &ll Figlds On

! v Show Field Aliases
Bestore Default Calumn Widths

ea | SHAF
343 Joinz and Relates »
5 Related Tables .
g Al Create Graph..
FO2
Fad fdd Table to Lawvout
u]
g ¥ Reload Cache
% Print...
Reports »
Export..
fppearance..

Oplions = I i

22. Choose “Select By Attributes”

d% Find & Replace..

=0 Select By Attributes..

Switch Selection
Select All
fdd Eield..

Turn &ll Fieldz On
v Show Field Aliazses

Bestore Default Column Widths
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23. Select by Attributes window opens

Select by Attributes

Enter a WHERE clause to zelect records in the table window.

tethod : |Dre ate a new selection -
“OBEJECTID™ ~
¥ Join_Count” 3

“FID Frame™

“FID Frame 1~ T

“SHAPELength 1™

“SHAPE Areat” bt

= | <> | Lk |

| x| o]

| <= o]

|!i| £ | Not|

Is Get Unique Walues | Go To:

SELECT * FROM S patial join WHERE:

Help | Load... | |

Apply I Close |

24. Select “Join_Count” and set the parameter as 1.

Select by Attributes

Enter a WHERE clause to select records in the table window.

Method : |Dreate anaw selaction j
“OBJECTID™ s e
“Jdoin Sount” =
“FIC Frame™
“FIC Frame 1™ o

“SHAPELength 1™
“SHAFE_Areal”

bt
= | x| ke |
> | »=| aAnd |
< | <=] or|
S5 0| et |

Q

GetUnique Walues | Go Te:

SELECT + FROM Spatial join WHERE:

“Join_Count” =1

Clear Werify Help | Load... Save.. |
Apply I Clo=e

11
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25. Objects which has value 1 in the column of Join_Count are selected.

B Attributes of Spatial_join

| OBJECTID * | SHAPE * |

Join Count | FID Frame | FID Frame 1 | SHAPE Length | SHAPE Area | SHAPE Le

2

3
4
b
b
T
2

=]

10
11

bl 1]Folyon

Folygon
Folygon
Folygon
Folygon
Folygon
Folygon
Folygon
Folygon
Folyson
Folyson

Record: ﬂjliljﬂ

u] -1 u]
1 -1 -1 20420076
u] -1 u]
u] -1 u]
u] -1 u]
u] -1 u]
1 -1 -1 162213
1 -1 -1 61971962
u] -1 u]
a] -1 a]
u] -1 u]

Show | Al Selected Records (3 out of 11 Selected)

u]
2
u]
u]
u]
u]
1

3
u]
a]
u]

u]
2188663243
u]

u]

u]

u]
1143242202
2060404550
u]

u]

u]

G618.7"
2042

Options -

26. Then, right click the file name of the target features on data pane then click

“Selection”

= ¥ ;
v QDW

= O Palyline . Remove

|
- [ Frame
O

Open Attribute Table
Joins and Felates

<l Zoom To Laysr

Yizible Scale Ranee

ze Symbol Levels

Label Features

<% Convert Features to Graphics..
Convert Symbology to Reprezentation..

Data

Save fz Laver File..

Properties..

12
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27. Then choose “Create Layer From Selected Features”

'

Selection b (}@ Zoom To Selected Features
Label Features #H Pan To Selected Features
Clear Selected Features

B Switch Selection
Select All

Convert Features to Graphics..

Convert Symbology to Representation...

Data y Make Thiz The Only Selectable Laver
Save Az Layer File. Copy Becords For Selected Features
Properties...

Cpen Table Showing Selected Features
|

28. A new feature is added

- &F Layers

|

¥l Spatial_jon selection
-

O Wee Paint
@
O Landuse

0 Road

O Single_river

Spatial_join E
O

Polvline_to_Polveon_test

N L
- O Frame

] hd =

Display | Source | Selection | am |2 4 NE

Drawing +~ K O~ Al ||’ MS LI Gothic ~|0 ~| B 1

532885 132967 Decimal D

13
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29. Selected polygons with original polygon data.

eI HE k@M S &l

= Y

-l £F Layers A
Spatial_join selection

1

- [0 “eg_Point
@

- [ Land_use1

- [ Road

O Single_river

i
&l

Polvline_to_Polveon_test

(I
- O Frame
Ll =
Display |Snurce I Selectinn] @0 &0 ﬂ | " |_

Drawing = K O~ Al~ || M3 LI Gathic |~ B or

|
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Step 14 to Step 25 explained above can be replaced by Step 31 to Step 34 as shown

below.

30. Click “Selection” in the main menu of ArcGIS

File Edit Miew Bookmarks Ihzert Selection Toolz Window Help

Georeferencing Selectﬁ Gittributes...
- % Select Locatian...
O EE

@.@ Zoom To Selected Features
fad | Publisher = | @ Pan To Selected Features

e

@ @ :: m {n-? 0 2 Statiztics..

Set Selectable Lavers..

froToolbox [ Clear Selected Features
+- i 30 Analyst Toals

i a Analysis Tools Interactive Selection Method
+-i&@ Cartoeraphy Tools Options..
+-iE Conversion Tools — —

31. Select By Location Menu opens.

Select target features. Then choose Interset.

Select By Location

Lets yaou select Features From ane or more lavers based on where they are
located in relation to the Features in another laver,

T wank ko

the Following layer(s):

O veg_Paint
Feature_polygon_test_Oct17

[v Cnly show selectable layvers in this lisk
that:

|intersect j

the features in this layer;

K} Weg_Paint ﬂ
-

(0 Features selected)

[ apply & buffer to the Features in Yeg_Point

o | | =]
Help (o] 4 | Apply | Close

15
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32. Result of the selection

B Attributes of Feature polyeon_test Octl{

| FID | Shape * | OBJECTID | FID Frame | SHAPE Leng | SHAPE Ares |

k| U] Falygon 1 -1 619719653 5060404539
u 1 |Pohygon 2 =i 204200762 2 EEER343
» 2 |Pahygaon 3 -1 1528131 1143343202
u 3 |Poklygon 4 -1 620270912 | 152422923742
» 4 |Falygon ] -1 43002068560 | 10477.79556035
| b |Pohgon fi -1 422720126 ThEZREA429
» 0 |FPahygaon 7 -1 202247913 2013263039
| 7 |Pohgon 2 -1 192221778 MERRTTES
» & |Pahygon 9 -1 GET 4117585 TOI0.436749
| 9 |Polygon 10 -1 469966933 TRITTRO4T72
» 10 |Palygon 11 -1 3847211148 0953464457

33. Then choose “Create Layer From Selected Features” to save the selected objects in

one layer.
O Capy
> Bemave

Open Attribute Table

Joinz and Felates 3
iy Zoom To Laysr *
Yizible Scale Ranee 3

Ilze Svmbol Levels

» (}? Zoom To Selected Features
Label Features 8 Pan To Selected Features
Clear Selected Features
= B Switch Selection
Select All

Convert Features to Graphics..

Cionvert Symbology to Representation...

Data » Make Thiz The Only Selectable Laver

Save Az Layer File. Copy Becords For Selected Features

Properties..

Create Layer From Selected Features

H | | Cpen Table Showing Selected Features

16
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Appendix 4. Topology Error Checking and Error Correction
(ArcGIS 9.3)

1.Topology Rule Making

Topology rule is stored in a Feature Class under a geodatabase.

- £ S0B_0ct10.2011.mdb
SR Linear
Linel
Line2

2. Topology Rule Making
On ArcCatalog menue, select File — New — Toplogy

B ArcCatalog — Arcinfo — D:¥TEST ARCGIS¥S0B Oct10_20

File Edit Yiew Go Toolz Window Help

L[] Feature Glazs..

a Connect Folder... 2 Relationship Class..
> Delste
Topology...
Rename 23] Topoloe:

Froperties .
Polveon Feature Clazs From Lines.

2y Geometric Metwork..

3. New topology defining menu opens.

Hew Topoloey. |E|[5_7‘

Thiz wizard will help you build 3 new
topology.

A topology allows you to model the
integrated behavior of different data types.

Some examples include modeling adjacent
land parcelz or zoil polygons, coastline and
country boundaries, a roads network, road
and bus routes, and nested eeoeraphy
{census information).

T Eebl
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4. Enter a name of new topology

Hew Topology

Enter a name for your topology:

Enter a cluster tolerance:
0.000000008983152841196215 deeress

The cluster tolerance is a distance range in which all vertices and boundaries are
conzidered identical, or coincident. Vertices and endpaints falling within the cluster
tolerance are snapped together.

The default value is based on the XY talerance of the feature dataset. You cannot set
the cluster tolerance smaller than the XY tolerance.

< Eaip | JEn N > I oAz

5. Select the feature classes that will participate in the new topology.

Hew Topoloey

Select the feature clazzes that will participate in the topology:

O=lLine2
O Linet
Select All
Clear All
< | &

{ERB | FeAzl
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6. In this case Line 1 and Line 2 are selected.

Hew Topoloey

Select the feature clazzes that will participate in the topology:
Line2
Lire
Select all
Clear &ll
< | &
< R=&E | dE MY = | el

7. Rank is selected.

Hew Topoloey

Each feature clazz in a topology muszt have a rank azzigned to it to control how much the
teaturez will move when the topology iz validated. The higher the rank, the lezs the features
will move. The highest rank is 1.

Enter the number of ranks 0-50k El |

Specify the rank for a feature clazs by clicking in the Rank column:

Feature Class | Rank |
Line2 i
Linel 1

=) | AR > | F A2
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8. Rank can be changed by clicking number in Rank column.

Hew Topoloey

Each feature clazs in a topalogy must have a rank aszigned to it to control how much the
features will move when the topology iz walidated. The higher the rank, the less the features
will move. The highest rank iz 1.

Eriter the number of ranks {1-50% 5 |

Specify the rank for a feature clazs by clicking in the Rank column:

Feature Glazs | Rank |
LimeZ |1 j
Linel

2
3
4
5

< EoiB | FRA N I Az

9. Rank is changed.

Hew Topoloey

Each feature clazs in a topology must have a rank assiened to it to contral how much the
features will move when the topology iz walidated. The higher the rank, the less the features
will move, The highest rank iz 1.

Enter the number of ranks (-850 5 |

Specify the rank for a feature clazs by clicking in the Rank column:

Feature Glass | Farik |
e— 2
1

L == | VA MY > | )
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10. A window to specify topology rule opens.

Hew Topology

Specify the rules for the topology:

Feature Glazz | Rule

| Feature Glazs |

Hdd Rule...
Load Rules..
BB I AR I e il

11. Add rule windows opens

Select target feature class and then select rule.

Add Rule

Eeatures of feature class:

|Line2

L4

Rule:

|Must Mot Self-Intersect

Must Be Covered By Boundary OF

|>|1_

Must Mok Have Dangles
Must Mok Have Pseudos
Musk Mok Self-Crverlap

Musk Mok Self-Inkersect

Must Be Single Part
Must Mok Intersect Or Touch Interior
Endpoint Must Be Covered By

£

Rule Description

Q

} Any line where the Feature

overlaps itself or any poink

where the feature
[+ Show Errors

& line Feature From one
lawer must not intersect
ikzelF,

intersects itzelf is an error.

o]

Cancel
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12. Rule is selected.

Add Rule
Features of feature class: Rule Descripkion
Line? & line fram one layer must
Ine& j [ touch lines from the same

lawver at both endpoints.

L I| any endpoint where the line
does not touch another line
is an errar,

[v Show Errors

K | Cancel

13. Rule is added for one feature — Line 2.

Hew Topoloey

Specify the rules for the topology:

Feature Class | Rule | Feature Glass |

Line2 Muzt Mot Have Dan.. Add Fule.. I
Remove All |
Load Rules... |
Save Rules.. |

BB |UEANETT £
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14. Add rule for other feature — Line 1.

Features of Feature class: Rule Description

A line From one layver must

Linel
h - bch [ias From b sare
layer at both endpoints,
Rule: I
L Any endpoint where the line
|MUSt ot Hawe Dangles j I does nok bouch another line
is an errar,
| =l

[v Shows Errors

(o)1 | Cancel

15. Rules are added for each feature.

Hew Topoloey

Specify the rules for the topology:

Feature Glass | Rule | Feature Class |

Line2 Muzt Mot Have Dan.. (el G I

Linel Muzt Mot Have Dan.. |
Femowve All |
Load Rules.. |
Save Rules.. |

=315 7],




Appendix_4_Topology_error_correction.doc

16. New topology rule confirmation window opens

New Topology |E| E|

Summary:

Mame: Linear_Topoloey

Cluster Tolerance: 00000000029
£ Gluster Tolerance: 0

Feature Classes:

Line2, Rank:2

Linel1, Rank:1

Rules:

Line2 - Must Mot Have Daneles
Linel - Must Mot Have Dangles

{FEal | Finish | oAzl

17. Topology validation window opens.

Hew Topoloey

The new topology haz been created. Wiould vou like to validate it now?

L 06,47 ) |

18. Select NO in this case. On ArcCatalog possible to check if a topology was
added or not.

Contents l Preview ] Metadata

Linel | Line |

4l

Linear_lopoloey |
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19. Open ArcGIS and add Line 1, Line 2 and a topology.

%=  Untitled - ArcMap — Arcinfo

File Edit View Bookmarks Iheert Selection Toolz Window Help

Geareferencing « [~

=== “« & |[roEeaiaza =S Y=
Hg || Editor hd

& | Publicher =
RANETS N N &l

E =
-l £# Layers

= Linear_Topology
fArea Errors

Line Errors

Faint Errors

= = [l

e

Seeston ] [am 2 on |
Drawing v K O~ A~ |[2] M3 UI Gothic =[] B r oA &~ £~
128986 -9653 Decimal Deerees

20. Add topology editing tools

Help
AL =k 3L
| [Editor + - | I
:| S Start Editing
iy
==

Advanced Editing

v fAnnotation
COGO
GCadastral Editor

Options... . .
£ Dimenzioning

Geometric Network Editing
Representation

Route Editing

Spatial Adjustment
Topology

Wersioning




Appendix_4_Topology_error_correction.doc

21. Adding topology editing tools

22.

Mare Editing Tools ) | VR RNSRERIR AT

»  fnnotation
COGE0
Cadaztral Editar

Qptions...

Dimenzioning

Gieometric Netwark Editing
Representation
Route Editing

Spatial Adjustment

»  Topaology

YWerzioning

Start editing

Editar = - |

2ol Start Editing

More Editing Toolz g

Optionz...

10
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23. Select Target feature

& 1 = | K | | |
v Task: |Oreate Mew Feature j Target: ||_il"|82 |5l
/f O » | Topology: |Linear_To|:unIogy ﬂ % | @r =

24. First validate topology

Topology

Topoloey: |Linear_Topology

=l % R

25. Validate topology

Yalhidate Topoloey

[Walidate Entire 1

fire wou sure wou want to validate the full extent for the topology 'Linear_Topalogy'?

26. Topology errors are indicated by Pink Squares.

| Topakey: [Linear Topolosy =] B

11
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27. Click a feature which is used to trim targeting feature.

lopology
rTopo\ogy' [Lnear Topalosy =1 %5 8 &5 B

Target feature

o

28. Then select Trim Tool in Advanced Editing Tools.

& |3 A~ A | w00

Trim Tool

Topoloey
Topalog:y: |_L

29. A light blue dot appears on a screen

K| @A+ 4|00

Topology

Topology: |Linear_Topolog

12
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30. Bring a light blue dot onto a part of a feature to be trimmed.

Topolog:
Topalog:

31. By clicking a mouse, dangles of target feature are trimmed.

32. Validating topology again

Yalidate Topoloey

fre you sure you want to validate the full extent for the topoloey ‘Linear_Topology'?

R i (0

13
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33. Now it is confirmed that dangles of the target feature were trimmed.

\

o
AN

34. Now, solving problem that one feature is not connected to other feature

Topoloey [Uinesr Topnbgy | % B o

35. Enlarged problem area
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36. Select Extend Tool this time.

A2 FE D00

Extend Taool

Topoloey
Topology: |T

37. Light blue dot appears on screen.

/

2

38. By clicking a mouse, target feature is extended until it hits other feature.
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39. In case of Extend Tool, editing must be done one by one for each part.

40. Another line of target feature is extended.

41. Validate again

Yalidate Topoloey b4

fre vou sure vou want to validate the full extent for the topoloey 'Linear_Topology'?

R D |

16
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42. All the topology errors were corrected.

17
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<Possibility of using batch error correction method>

It is possible to correct multiple topological errors together. However, this method
is often complicated and moreover if number of errors exceeds a certain limit, it

does not work. Following is the procedure to use batch method.

43. Suppose there are topological errors as shown below.

- £F Layers
- Linear_Topology
Area Errorg
o
Line Errors
Paint Errars —
- Line3a

- Linel ; \\,\

isplay |50urce ] Selection I a0 oy J

1o ]

44. In Edit mode, click Error Inspector button.

Error Inspector

18
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45. Error inspector windows opens

Shia: <Errorg from all rules

Search Mow | [v Errors [ Exceptions [v Visible Extent only

Fule Type | Clazz 1 | Glaz.. | Shape | Feature 1 | Feature 2 | Exception |

46. In “Show” window, choose “Must Not Have Dangles” rule

|Lin82 - Must Mot Have Daneles ﬂ

<Errors fram all rules
Must Be Larger Than Cluster Tolerance

Il

Line? - Muzt Mot Have Danegles
Linel - Muzt Mot Have Dangles

I |

Show:
Search MNow | [v Errors [ Exceptions [ Visible Extent anly

Fule Tvpe | Clazs 1 | Glas.. | Shape | Feature 1 | Feature 2 | Exception |

19
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47. Errors of “Must Not Have Dangles” are listed

Shaw: |Lin82 - Must Mot Have Dangles ﬂ 4 arrors
| | I Errors | Exceptions [ Visible Extent anly
Fule Type | Clazs 1 | Glas.. | Shape | Feature 1 | Feature 2 | Exception
Muzt Mot Have Daneles Line2 Paint 1 1] Falze
Must Mot Have Daneles LineZ Paint 1 1] Falze
Must Mot Have Dangles LineZ Paoint 2 1] Falze
Must Mot Have Dangles LineZ Paint 2 1] Falze

48. The four errors are shown by black square symbols on the map

Sk [Line2 - Must Not Have Dangles | aemors EF=1
= B Linear T
W Errors I™ Exceptions I~ wisible Extent onky Area
Rule Type | Class 1 \ Clas.. \ Shape \ Feature 1 \ Feature 2 \ Exception | =] .
Must Not Have Dangles Line2 Paint 1 1} False Line
Must Not Have Dangles Line2 Point 1 1} False
Must Not Have Dangles Line2 Foint 2 0 False Point
Must Not Have Dangles Line2 Paint 2 1} False
= B Line2
= Linel

49. By right clicking the selected errors a pull down window appearas

Select Features

Shap..

Extend..

Trim..

Mark az Exception

Shaw: |LineE - Must Mot Have Dameles j 4 errors
v Errors [ Exceptions [ Wisible Extent only
Rule Type | Glass 1 | Glas. | Shape | Featwe 1 | Feature 2 | Exception
Muzt Mot Have Daneles Line2 Paint 1 0 Falze
Muzt Mot Have Daneles Line2 Paoint 1 0 Falze
Muzt Mot Have Da ' o Foint 2 0 Falze
Muzt Mot Have Da Zoom Ta Foint 2 0 Falze

20



Appendix_4_Topology_error_correction.doc

50. Select trim

Select Features

anap...

Extend..

Mark az Exception

Trim...

Shaw: |Lir'n32 - Must Mot Have Dangles ﬂ 4 arrors
| Search Mow | [ Errors [ Exceptions [ visible Extent anly
Fule Type | Clazs 1 | Claz.. | Shape | Feature 1 | Feature 2 | Exception |
Must Mot Have Dangles Ling? Paoint 1 1] Falze
Must Mot Have Daneles LineZ Paint 1 1] Falze
Must Mot Have Paoint 2 1] Falze
Muzt Hot Have Lol To Paint 2 1] Falze

51. Next set maximum distance

This distance means dangles which exceed this limit will not be trimmed.

Maximum Distance [X]

N

This is dangerous because if length of line segments which are not dangles are
within this limit, they are deleted as dangles. This is the reason why topological

errors should be corrected manually.

21



Bangladesh Digital Mapping Assistance Project (BDMAP)

Production Manual of Digital Compilation

Jan 2012

Yoshiteru MATSUSHITA
Bangladesh Digital Mapping Assistance Project






Bangladesh Digital Mapping Assistance Project (BDMAP)
Manual for Digital Compilation

Contents

.......................................................................................................................................................... 2
Digital compilation and Map compilation in IDMS Mapping.......cccceeereererereneneseseneseseeseenensens 4
Il Significant differences of “digital mapping” and “digital compilation” between IDMS project
and existing MapPiNg Of SOB. ........ccceiiiieieere ettt sttt eeaesbe st e e et beseeneeneeaesbesbeseeneas 6
Preparing specification and mapping standard for IDM S aerial mapping .........ccoeeevereneeesenenennens 7
Deference of methodology of checking and verifying mapping result...........ccocooeeveneneiniencnenens 8
Changing data collection method, information source brings changing existing concept in SOB
about field survey (Field VErifiCation SUMVEY). ......c.cooireeii et 9
11 Domain of Digital Compilation in IDMS ProjeCt ........cccevireeereninieene e 10
Compilation for Topographic Database (Performed by GIS Section ) ....ccccovcvvvvvecevvvnivceenien, 10

Preparing and organize database as repository of mapping data and compilation mapping
g1 T4 40T (o) SRS 10

Data collection and inputting for geographic feature types not obtained from aerial photograph

Summarize the target issues, object, and coverage of field survey and prepare instruction and

guide MaP FOr FIEIA SUNVEY ..o e 12
Collect toponym information from suitable information source and establish toponym database

as part of TOpographiC DataESe. ........ccceruirieerere e e e 13
Compilation for Cartographic Database ( By Cartography SECtioN ) .....ccccevvvvveecennnnseeeesennen 13
v GIS Basic Data (Spatial Data INfrastruCtUre)...........ooeeeeerierieieresereeeresie e 15
V  Difference of Digital Landscape Model (DLM) data and Digital Cartographic Model (DCM)
(D= - R TR 17
VI Public needs for DLM mapping information bring innovations in product and production
approach of digital topographiC MaPPING. .....cccveiiieiieie e eeesrennes 19
Before introducing practical use of computer in topographiC MappPing........cccccoeeeeeerieresesieeseneens 19

In the beginning days of using computer in topographic MappiNg.........ccccceveveeieevese s seecese s 19
Demand for real positioning data (DLM) and innovations in mapping instruments bring changing
of methodology and product of digital topographiC MappPiNg. .......cccccvvereerereseseere e 20
VIl Latest trend of technical approach of topographic mapping in thisdecade............................ 21



Bangladesh Digital Mapping Assistance Project (BDMAP)
Manual for Digital Compilation

Developing mapping software with idea of portrayal ... 22
Transition of DCM or fair drawing of topographiC Map...........cceeevviieieeiesieie e 22
Portrayal approach for preparing DCM in cartographic representation process...........cccccevvenen. 22
Advantages of portrayal approach for data maintenance and map revising work ...................... 25

Employment softcopy stereo plotter bring some changesin digital topographic mapping ............ 28

Checking and correction of geometry of feature object with stereo plotter..........cccocvvvvivveecennnnen. 29

VAN IS o = = = W 000 (= T T 31

UNIVEFSE O QISCOUISE.... .ttt bt b e bbbt b e s b bt eae b b n e 31

FEAUrE N GEOMELTY ... .ecveeeie ettt e et e et s re et e s testesneeaestesteeneensessesneeneesrens 31

ATEITDULE ... b et b bttt b e b b et bt s b e b e e e bt be s et s be b neebesbeseens 32

Mapping Scale and geomMELrY Of FEAIUE .........c.eeveiece e 32

01 = (Y7 RSN 32

INtrOJUCEION 1O FEALUMES ..ottt b et et b e b et sbe b e 34

Introduction of INfOrmMation MOEIS .........ccciiiiiir e e 34

IX Technical topics for digital compilation WOrk in IDMS .........ccooiiiie s 35

Classify road feature for generalization (selection and OmiSSION) ........ccceeevevvveveecese s 35

Matter of edge matching and extent of datato handlein mappiNg........ccccceveveeveereseseseecesesiens 36

(00700 [ T= (=S =0 1R 37

Coordinate Conversion and Coordinate Transformation with Geographic Transformation............ 38

X In procedure giving cartographiC repreSENtation. .........cccuvvreeeeerereseeeesese e ee e 40
Xl Arranging Of SPECITICALIONS........ccveceeiirerecee e e e nrs 42

Type of specifications for topographic MaPPING..........cceeeeerireree e 42

Element of map symbol and appropriate @mplOYMENL ..........ccccovveevereiieneeie e seesee e seesee e 42

About building and building SYMBOL .........ccoeeiiee e 44

Data acquiSition SEANAAI..........eeeeieiieieeere e e e s se e e e eesresreeneeneenreas 46

Preparing specification of Map annOtatioN............cocvvereecierere e 48

Arrangement Of Map SYMDOI .......cceoiiiiiiee e e e e e 48

X1l Project scope and work planning, how to proceed WOork...........ccoovevevevevenceesene e 49

0= o oo o1 TSRS 49

Preparing operation plan and USE Of WBS.........oeoeiiiicice et nee s 50

Main purpose Of CreatiNng WBS.........ooo ottt e e e sreeneenee e 51

Procedure of Creating WBS.......co.o oottt et s e st seenneenee e 51

Basic rule for preparing WBS........ooo et nne s 54

ROBMING WaVE PLANNING ...euveveeeeeieie e eeese et e e see e sse e see e sseeseessessesseeneessessesseeseessessessennsessessens 55

X1 Compilation for TOPographiC DatahDaSe .........ccervereeeeresieeeeeese et ae e e enes 56
X1V Compilation for cartographiC datalase .........ccceverereeieri e 58



Bangladesh Digital Mapping Assistance Project (BDMAP)
Manual for Digital Compilation

The priority of processing in Map COMPIELION...........ccoi i s 59
XV Quality elements of Geographic information (Digital topographic map and GIS datd) ......... 60






Bangladesh Digital Mapping Assistance Project (BDMAP)
Manual for Digital Compilation

Production Manual for Digital Compilation for IDMS project

This manual provides an overview of Digital Compilation and Map Compilation process in aerial

mapping.

I  What is Digital Compilation
Overview
In this manual, “Digital compilation” means map compilation process in preparation of digital

topographic map with digitally method, using digital equipment and material: computer hardware
and software and digital data stored in computer. Map compilation process is one of universal and
essential process in topographic mapping production flow, whether your mapping is analog mapping
or digital mapping.

Map compilation process involves following operations. collecting various information from various
sources and semantically adding, selecting, modifying information, and checking and fixing error.
Moreover, Map compilation process including cartography editing processes: design and assignment
map symbol to map, cartographic representation editing, map finishing and so on. Finaly
information is merged and organized as one map.

In genera, in case of topographic mapping with aerial survey method, map compilation is post-
process of stereo plotting. In aerial survey-based mapping, principa information source is aeria
photographs, especially for collecting geometry of features. In general, mapped object and
phenomenon is distinguished visible and invisible information. In case of appearing objects and
phenomenon in aerial photograph, shape, arrangement and position of targets and some attribute of
them are interpreted and obtained from aerial photograph. On the other hand, in case of no appearing
target object on aerial photograph by some reason: hided by cloud or trees, or target phenomenon is
essentially invisible things; which doesn’t have its physical substance and doesn’t appears as shape,
texture or other in aerial photograph, those type of information cannot be captured and obtained from
aeria photograph in stereo plotting process.

Severa type of information necessary for structuring map is invisible things: some attribute of
object: name, classification, type and others; alignment of administrative boundary and others; they
don't appear on aeria image and they should be correct from other data source. Those types of
information should be collected from various information sources except aerial image, and organized

as one map. Normally those data collecting process is executed in map compilation process.
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Data Collection Process in stereo plotting and map compilation (in whole
aerial mapping process)

In aeria mapping, essentially mapped objects are distinguished into two types. One is identifiable
information on photograph; the other is not identifiable on photograph. In stereo plotting process,
mapped objects with physical substance are captured as vector geometry and classified into feature
types based on following information: its shape, alignment, texture and other characteristics, which
information appeared in aerial image. On the other, mapped objects without physical substance, they
aren’t collected from aerial image in stereo plotting process; they are collected and organized from
various appropriate sources in map compilation process. For these reasons, data collection in aeria
mapping is not only done exclusively in stereo plotting process. Data collection process in aerial
mapping is done in some process, stereo plotting, field survey, and map compilation. Data collection
process means not only process for inputting and digitizing data but also gathering and reviewing of

information source, validating and checking for construction of data structure and others, these
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operations are also component of map compilation. Therefore, map compilation involves data

collection process.

Data Collection in stereo plotting

In aerial mapping, vector mapping data mainly obtained from aerial image by stereo plotting
operator. Stereo plotting operator captures target objects and phenomenon on the earth as set of
figures: point, line and area, from stereo pair of aeria imagery using stereo plotter. Through the
whole mapping process, not only in stereo plotting process, mapped objects and phenomenon are
categorized as feature type.

Mapping specification and instruction should be prepared in advance of starting data collection. In
mapping specification and instruction, target objects and phenomenon which match to universe of
discourse of your mapping are defined and modeled as geographic feature. Stereo plotting operator
should identify and classify target object and phenomenon on aerial photograph as geographic
feature, with referring and following to mapping instruction, and stereo plotting operator should
capture objects and phenomenon as figures, which match to defined feature type. As end of stereo
plotting process, vector mapping datais organized asinitial data of topographic map and sent to next

process.

Mapping information is principally obtained from aerial photograph or other imagery in aeria
mapping, but stereo plotting only obtain information identifiable from photograph. Therefore some
thematic information and toponym which cannot be obtained from aeria imagery should be

collected in other data collecting process.

Data Collection in map compilation and field survey
Typica types of information which cannot be obtained from aerial imagery should be collected and
compiled in map compilation and field survey process, from various information sources.

For examples,

U0 Toponym and other object name for map annotation

O Alignment and attribute of administrative boundary and related features

U Existence of some prominent public facility for assigning prescribed symbol to indicate
existence of the target facility on topographic map

U Classification of object and other attribute of feature which cannot be obtained from photograph

in stereo plotting process
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Compile map
After collecting information, collected information is integrated as one map. In process to complete
as one map following operation will be conducted, generalization, selecting and omitting,

symbolizing, checking and quality control.

Field Verification or Completion Survey

Usually, there are some cases with unclear or questionable things in stereo plotting and map
compilation process. Those cases reguire on-site confirmation to clear them. As action for solving
unclear or questionabl e things on map, field verification and compilation survey is conducted.

This Field Verification or Completion Survey is not same as field survey for correcting information
explained in previous paragraph about field survey for data collection purpose.

The essence, background, aim, procedure, and target of among them are different. In practical
working situation, sometimes those different type field works will be attempted to implement by
same field party at same time. Whether those different type field works will be done at once or not,
person involving those processes should understand difference of concept among them to plan and
implement them appropriately. And aso person involving input findings from field work into
mapping database should understand above things to design approximately mapping database and
data handling procedure.

Especidly, in case of conducting data collecting field survey and verification survey at same time,
surveyor should understand that which survey type now they are conducting in every time and in
everywhere. In IDMS project, those different characteristic field survey works may conducted at the

same moment and the same time.

The findings from field verification survey or completion survey will be integrated into mapping

datain compilation process.

Digital compilation and Map compilation in IDMS Mapping

Map compilation has variety of work, process, and doer and so on, explained in previous. In general,
map compilation has difficulties to understand and explain as single concept and as single process.
For easily understanding and explaining about map compilation process, map compilation processis

regarded and explained as repacked to smaller size.

In practical, processes involving map compilation is carried out by several team, party, section, unit

in mapping agency. And also there are several difference and characteristic in mapping data and
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information which prepared in sub processes in map compilation. And according to need, each data
and information should be regarded as specific data and information based on difference and
characteristic among them.

Map compilation process or related data is distinguished as sub processes or data package, based on
variety of implementer or responsibility of the sub process, or variety of characteristic of fina or
intermediate data and information in sub process.

In project design of IDMS project explained in the Total design Document (TTD) prepared by
French consultant for SOB, map compilation process is regarded and explained as two distinct
processes, based on distinction of implementation unit in SOB and characteristic of produced
mapping data.

One is compilation process for Topographic Database: The process regarded that a GIS section
performs it in SOB, another one is compilation process for Cartographic Database: The process
regarded as that the Cartography section performsit in SOB.

O Compilation process for completion of Topographic Database is done by GIS section.
O Compilation process for perfection of Cartographic Database is done by Cartography section.

Two Digital compilation processin IDMS

Field Survey

Result Preparation
‘? GIS Basic Data
Ei Various by GIS Section
‘g @ Information
-% S Source GIS Basic
% s Data
RSN
O
[V
T
Plotting < / Topographic
Data database

Data file for
Printed map

Digital plotting

by Photogrammetry Section Digital Compilation

for Topographic
Database Digital compilation
By GIS Section for Cartographic Database

by Cartography Section
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Il Significant differences of “digital mapping” and “digital compilation”
between IDMS project and existing mapping of SOB.

As premise for thinking and considering of something about digital compilation work: defining
scope, planning, scheduling, preparing specification, and etc, staff of SOB must understand about
significant differences between conventional mapping work of SOB and new IDMS mapping work.
Some required procedure, thinking and skill in IDMS mapping are completely different with
conventional mapping.

Significant facts for SOB, first one is that principal way of IDMS mapping is aerial mapping way,
second is IDMS mapping is not updating existing map: producing every topographic map as new
map.

Newly preparation topographic map with aerial mapping method are unfamiliar experience for
present staff of SOB. And staff of SOB doesn't redlize like that. Staff of SOB may not realize it
without try to work for each process of aerial mapping and new map production by themselves.
However staff of SOB usually would like to do avoid trying something preliminarily before starting
practical work.

For latest staff of SOB, conventional digital mapping work is digitizing old printed map to reproduce
printed map with computer mapping methodology in its inception, and to update information spotty
based on field work in now. In this conventional mapping for SOB, geometry of almost geographic
feature extensively on map is obtained by tracing of existing map on computer screen. Updated
information is mainly spot information based on field work: position is determined by field worker
or mapping operator, based on relative position to other existing features on map, some extensive
geographic feature is determined its location by handy GPS in spotty. Actually, above methods has
potentia to realize positiona accuracy of 1:50,000 mapping.

Thorough this conventional process, Operator of computer mapping is not required manipulation and
judgment about data acquisition and editing which required in aerial mapping process.

All target information for digitizing work is appeared as scanned image of existing map. (This
digitizing work corresponds to data collection process: data capturing work by digital stereo plotting
in IDMS mapping.)

On the contrary, in aerial mapping process, al engineer and technician engaged in data collection,
editing, and compilation process. stereo plotter operator, surveyor, field worker, cartographer, CAD

and GIS operator is required skill and background of poisoning on map and imagery, data mining,
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sorting out information to accomplish mapping work.

Furthermore, in designing mapping specification for conventional mapping of SOB, it is not
necessary to consider issues beyond requirement for tracing existing map. Existing is past product
map which has been completed by another surveyors and cartographers in the past time. Basic
geometry of extensive geographic feature on map has surveyed by forepassed surveyors with
different survey instrument and methods from now and objects on map are result of selection,
generalization, symbolization by past cartographers.

Some conventional mapping specification and application rules depend on past survey method and
demands and different survey method with IDMS. So in preparation of mapping specification, it is
necessary to review the compatibles of each conventional specification and rule with new mapping

method for IDMS aerial mapping.

IDMS mapping is preparing maps newly with photogrammetry method: it requires skill, knowledge
and judgment related with data acquisition and compilation using combination of various data source
and visible and invisible information. In IDMS mapping, principal information source is aerial and
satellite imagery, but not only them. In IDMS mapping, staff of SOB should become skilled in the

use of multiple information source which constituting newly topographic map.

Those in above are significant difference with just only digitizing one existing map. Data capturing
by existing map digitizing is handling information from single source. On the contrary, preparing

newly map by aerial mapping requires handling with multiple information sources in relevantly.

Preparing specification and mapping standard for IDMS aerial mapping

In IDMS, preparing newly spatial information and topographic map with photogrammetry mapping
will be conduct.

On executing aerial mapping, staff of SOB is capturing geographic information from latest aerial
image and compile information as topographic map and spatial data framework with speculation,
judgment and deciding by themselves according to specification, standard or guideline. And for
implementation of IDMS mapping, each section or responsible person in SOB for every process of

IDM S mapping have to prepare specification of product and guideline of production process.

More precisely, staffs of cartography section have to understand of differences from existing
mapping procedure and prepare some specification and guidance for photogrammerty mapping; this
isadditional or new things for staff of SOB. For GIS section, about field explore or survey work, it is
necessary to analyze the differences between existing field work for updating map and new aerial

mapping and establish feasible and effective work flow and plan for field survey. Furthermore it is
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necessary to establish work plan; how to correct information expect vector mapping information
obtained by stereo plotting in compilation process. In IDMS mapping, map compilation is executing

by GIS section. GIS section is correcting and compiling information as part of cartography
(topographic mapping) process.

Deference of methodology of checking and verifying mapping result

In photogrammetry mapping method for IDMS mapping, the procedure of checking or verifying of
mapping result also will have significant difference between IDMS mapping and conventional
mapping of SOB. SOB must understand this fact for planning and implementing whole mapping

process.

In conventional mapping work of SOB: digitizing and updating of existing map, latest aerial
photograph and other imagery are not prepared and not utilized. Data collection, checking and
verification is mainly depend on comparing with field site.

On the contrary, in IDMS mapping, SOB will prepare and utilize latest color aeria and satellite
imagery and color digital ortho mosaic from flame image. This color aeria image information is
expected not only use as source information for data acquisition but also must use as reference

information for checking and verifying of mapping result in various production processes and phase.

By using aeria or satellite imagery, it is no necessary that everything is checked or verified in the
field. Thisis most important concept and fact for designing and planning of whole mapping process
of IDMS. Items required verifying and confirming in field should be more decrease than

conventional mapping in SOB.

In first, vector mapping result can / should be checked and verified with referencing to aeria or
satellite imagery. In each data capturing and compilation process, mapping data can / should be
compared with imagery shown on computer screen or hardcopy output on the spot.

Target issues of checking and verifying mapping data are issues about completeness, positional
accuracy, and thematic accuracy of mapped object. About mapped objects on vector mapping data
which have captured from aerial or satellite imagery, amost target features are able to check and
verify with comparison with aeria or satellite imagery about those position and thematic

classification.

In Addition to above the changes reference information for checking and verifying mapping data by
employing aerial mapping method, in IDMS project, latest computerized photogrammetric
technology and equipment will be introduced into SOB: digital aerial camera, digital ortho photo and
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mosaic, vector computer mapping with softcopy stereo plotter will be used. These latest technology
make more easy preparing and utilizing aerial image superimposed with vector mapping data.
Especially, softcopy stereo plotter and digital ortho photo mosaic provide helpful circumstance and
information for checking and verifying mapping information. Computer mapping operator: stereo
plotting operator and CAD/GIS operator for data inputting and map editing should /can perform data
capturing and checking of mapping data in simultaneoudly, in every time, with fully utilizing of
advantage of new digital photogrammetry technology and equipment. In data capturing, stereo
plotting and CAD/GIS operators should pay attention in computer screen about completeness of
capturing result with reference to background imagery of aerial photo or other information source

(scanned map and others).

Changing data collection method, information source brings changing
existing concept in SOB about field survey (Field verification survey).

In IDMS mapping, as the result of employing aerial mapping method, procedure of field survey

process will be made different from conventional mapping of SOB.

As explained in above, in existing map updating work of SOB, main information source of data
collection for newly additional object is field survey. And in typical concept of conventional field
survey, SOB calls this data collection process in field as “field verification”. But comparison with
general survey and mapping concept, this SOB calls “field verification” does not correspond to
verification process. Conventional “field survey” work in SOB is mainly data collection process for
newly additional object with field survey. On the other, in IDMS mapping, aerial image will be
utilized as principal information source for data collection process.

Mapping from aerial or satellite imagery substitutes data collecting aimost information in field. In
aerial mapping, it isnot rationa to collecting al datain field.

SOB isrequired changing idea for designing and planning fieldwork and other mapping process.
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Domain of Digital Compilation in IDMS project
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Compilation for Topographic Database (Performed by GIS Section[d

Thisis compilation process for completion of Topographic Database; this process is expected mainly

performed by GIS section in Total Design Document (TTD) for IDMS and latest structure in SOB.

This process includes following procedures

O Preparing and organizing database as a repository of mapping data
O Datacollection and inputting for geographic feature types not obtained from aerial photograph
0 Dataediting

Preparing and organize database as repository of mapping data and compilation mapping

information.

According to design of IDMS project by SOB, software for building and managing of mapping data

in photogrammetry process is CAD software. Digital plotting process prepares initial topographic

map data using softcopy stereo plotter with CAD software. Therefore, output data from digital

plotting is CAD data. In contrast to digital stereo plotting process, digital compilation process is
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performed with GIS software as mapping tool and data file is employed the native format of GIS
software. After digital compilation process GIS database is use as repository of al mapping data
including intermediate result and final products. Therefore, at beginning procedure in digital
compilation for preparing topographic database, data exchange process is required: CAD mapping
data by stereo plotting process is going to be imported into GIS database. This data exchange treat
two things: One is data exchanging between two difference software packages, the other is data
exchanging between CAD and GIS software. Concept of first in above oneisvery simple: thisisjust
only data exchanging between different file format and structure for different software package.
Both formats are designed for optimizing to function of each software package. In IDMS project,.
this issue match to the data exchange process from CAD data by photogrammetry unit into GIS
database in GIS unit .Concept of second one is difficult to explain in short sentence and thisissueis
not appropriate discussing and explaining in this paragraph because this second issue is not match
topic in this paragraph. Fundamentally history of development way of CAD and GIS software /
system has followed different way and both of them have different background of their devel opment.
So in general, there are discussing about difference and common between CAD and GIS software
and systems: about difference of definition, concept, function, data structure, usage, and so on. As
limit to IDMS project, the GIS software will be utilized as mapping tool. As limitedly mentioning
about usage of CAD and GIS software as mapping tools: tool for inputting data and editing mapping
data, there are no significant difference between CAD and GIS. In addition, especialy about
mapping purpose and function, CAD and GIS are developing with borrowing and integration

advantage from each other.

Finally this GIS database is completed as “Topographic database”. Topographic database is
eventually used as master database of digital topographic map datain SOB. Moreover, Topographic
map database will be used as source information of some derivative products from SOB’s
Topographic database: Hardcopy topographic map and GIS Basic data and other spatial data or maps
by SOB. Fundamentally

Data collection and inputting for geographic feature types not obtained from aerial

photograph

As aready explained in previous chapter, digital compilation process in IDMS mapping is not only
process of editing and compiling the data which come from digital plotting process. Some type of
information which not employed to capture from aerial photograph are collected in digital
compilation process from materials excepting stereo plotting or field survey result. Normally, unseen
object and phenomenon on the earth surface is not shown on aerial or satellite imagery. Theoretically,

in photogrammetry mapping, information which cannot obtain from aerial or satellite imagery isto

11
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be collected in some other way excepting stereo plotting.

Information should be collected and input to Topographic Database at this compilation process:
expected to perform by GIS section, e.g.

Geodetic control point (GPS point, Triangulation point, and Bench Mark)

International boundary and boundary pillars

Administration unit and administration boundary

City, town, village name

O 0000

Route information of railway network with arrangement of railway station, kilometer stone, and
railway gauge type

Route information of inland water transportation

List of government building feature instance

List of prominent object which will be annotated on map

O 00O

Information of arrangement of reserved forest area and its boundary

Summarize the target issues, object, and coverage of field survey and prepare instruction
and guide map for field survey

In above listed items,” List of government office”, those type of list: the list of target object, it will
be useful as information for planning and evaluating result of field survey. The list shows number of
targets in the area, and whether the survey covers items necessary or whether the survey dares to
cover too much things. Thelist is useful for planning, monitoring and evaluating for conducting field
work.

Note, following paragraph principally mention about data collection for 1/25,000 mapping in map
compilation process. For 1/5,000 mapping it is necessary to consider about some difference in
between 1/5000 and 1/25,000 mapping.

Object adopted in the list explained in above is only limited to government office features and some
public facilities: significant and prominent instance on mapping area. These features are expressed as
designation symbols for prominent or important things on 1/25,000 topographic map. They are
prominent or important government office and some public facilities in target area: e.g. Fire service,
Police station, Post office, Courthouse, Upazila office, T& T office and something.

Farther more, second point; this listing not required for covering every instance of government office
and ingtallation relevant above feature type. Only covering significant and prominent instance in
target areais enough. The reason is that, designation symbol for particular used building on 1/25,000
topographic map is not required to show every instance. It is enough to indicate significant and
prominent instances on topographic map.

Aim and procedure of this listing is not for entirety surveying, only preparing information for

12
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planning and checking result of field survey; figuring out distribution and quantity of the prominent
and indispensable instance for representing as point symbol on topographic map. Thislist is not just
used as input data of mapping, and other specific purpose GI S database.

Especially 1/25,000 in rural area mapping, it is expected that number of prominent government
office which relevant to be shown on map is few; it may one or two instance per one village or
town, several instances per one Upazila, or city. If the few prominent office or installation is missed
on the map, the map will be disputed about lack of quality of map, and production methodology is
imperfect: not fulfilling completeness. For avoiding like this unpleasant result, it is necessary to
prepare the premise information for planning of field survey before starting compilation and
dispatching field surveyors to field. For preparing good planning and scheduling for field survey and
ensure for getting good quality and result for field survey, preliminary listing of object of survey is
indispensable approach. Compiler (commander, cartographer) have to know following facts in
advance and approximately, quantity and distribution of police station, fire station, post office, and
etc in target area. Thisis useful information for rational and appropriate planning of compilation and

field survey and finally this action make sure to ensure for completeness.

SOB adready have 1/50,000 existing map, normally object are already annotated on 1/50,000
topographic map; also they are annotated on 1/25,000 map.

Collect toponym information from suitable information source and establish toponym
database as part of Topographic Database.

It is clearness that arrangement of place name related with administrative information and alignment
of administrative boundary will have difficulties through the topographic mapping process. Staff of
SOB must take action of planning and preparation work for collecting, arranging information of
community name and administrative boundary on topographic map. In general, mapping
organization is not authorities for demarcating administrative information. Mapping organization just
only provides base map data. Demarcation of boundary will be done by another authorized agency

with base map data.

Compilation for Cartographic Databasell By Cartography sectiond

This compilation is compilation for perfection Cartographic Database. Cartographic Database is
drawing data which has WY SIWY G image of printed map. Finaly this data file use for creating the
original printing plate of hard copy printed map. Generally, this process is called as map finishing.
Source information of Cartographic Database is Topographic Database. At this compilation process,
in first import mapping data equivalent of Digital Landscape Model (DLM) from Topographic

13
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Database. Then, make cartographic representation editing and make perfection mapping data
equivalent of Digital Cartography Model (DCM).
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IV GIS Basic Data (Spatial Data Infrastructure)
As explanation in previous in this document, Topographic Database and Cartographic Database are

prepared in digital compilation processin DM S topographic mapping. Those databases are prepared
and utilized for preparing mainly hardcopy printed topographic map.

In addition, digital mapping data for public GIS user will be prepared. This is call as “GIS Basic
Datd’ in this document.

Characteristics of GIS Basic Datais
U GISBasic Data can be use as base map, not thematic information.
O GISBasic DataisDLM data, not DCM data.
U GISBasic Dataisbasic data spatial data, framework information for every GIS user.
O Information in GIS Basic Datais extracted from information of topographic mapping.
O Public accessibility and usage in user in outside SOB.
GIS Basic Datais also derivable information from Topographic Database like Cartographic Database.
But GIS Basic Datais DLM Data.
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V Difference of Digital Landscape Model (DLM) data and Digital
Cartographic Model (DCM) Data
Agency preparing topographic maps using computer mapping system generally have two types of

digital topographic map data through the process of topographic mapping. One is Digital Landscape
Model (DLM) and another one is Digital Cartographic Model (DCM).

DCM data correspond to digital topographic data made cartographic representation.

A typical example of DCM topographic mapping data is content WY SIWY G image of hard copy
printed map.

DLM data correspond to digital topographic data without cartographic representation.

Cartographic representation makes summarize and modification of information and shape of figure
on map, with purpose of showing the selected relevant information on limited space on hardcopy
map with readily understanding of map user.

On the other hand, in recent years, computer, internet, GPS, GIS and other related technology and
device have widely spread and became popular. This trend makes growing demand for the digital
topographic map and spatial information. Users need to handle mapping information on computer
with function of hardware and software.

In case of handling vector mapping data in computer program, algorithm of detecting and analyzing
vector mapping information is mainly to focuses on geometry figures and continuoudly in a feature
object, and connectivity between adjacency feature objects. Therefore, in case of mapping
information handling in computer program, the exact position and continuousness of figures is most
indispensable information. Characteristic of DLM data: free from influence of cartographic
representation and retaining the exact position and consciousness of geographic feature isimportant.

Hard copy printed map have aready made done something by cartographers. summarizing and
modification of information for the purpose of preparing specific scaled topographic map. This
manipulation is helpful for human perception of map user, but not helpful for analysis purpose with
computer program.

Cartographic representation spoil necessary information for computer analysis: exact position of
geographic features on map corresponds to target object and phenomenon in real world and spoil

continuously and connectivity of figure constituting geographic feature on map.

In addition, if you find the word, “Real positioning data’ and “Cartographic drawing data’ or
“Cartographic representation data’ in explaining by Japanese expert for similarity topic, these words

point same concept of digital topographic map data. Real positioning data is map information
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equivalent of DLM data. And Cartographic Representation or Cartographic Drawing data is map
information equivalent of DCM data.
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VI Public needs for DLM mapping information bring innovations in
product and production approach of digital topographic mapping.

Before introducing practical use of computer in topographic mapping

Before introducing computer mapping method into cartography (the activity of making maps),
cartographer produced elaborately map with manually drawing with ink and pen. Cartographer
applied cartographic representation: displacement, disconnection omission, simplification,
combination, smoothing, and generalization, for representing the selected relevant information on

limited space on hardcopy map. In these days, product of topographic mapping was only hardcopy
map.

In the beginning days of using computer in topographic mapping

After the late 1970’s, graphic drawing system with CRT display and digitizer created, and computer
mapping is put to practical use.

At the beginning of using computerized graphic processing system for topographic map production,
mainly computer was used as trace and reproduction tools substituted for on manual.

Exactly computer mapping was applied for fair drawing for hard copy map and digitalization of
hardcopy map.

Cartographers prepared digital topographic map equivalent of DCM, completely have WY SIWY G
geometry of final image of hard copy map.

At that time, main products of topographic mapping was still hard copy topographic map only.

In that period, for mapping agency, it was enough to prepare fair drawing data with computer
mapping method. Fair drawing data is only utilized for making the original plate of map printing
inside of mapping agency. No further utilize was done. No necessary to consider about
interoperability at that moment.

On the other hand, mapping agency and other agency started preparing GIS basic data separately
topographic mapping production process, at this time, vector GIS basic dataset mainly was prepared
as deliverable from hardcopy map, by digitizing or scanning hardcopy map. Digital topographic map
datawas still used for reproduction of map.

At that time, in mapping agency, almost their digital mapping dataset have characteristic of drawing
data.
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Demand for real positioning data (DLM) and innovations in mapping
instruments bring changing of methodology and product of digital
topographic mapping.

After thel990's, personal computer, internet, GPS, are rapidly spread into consumer use level.

Those trends encourage popularizing GIS technology and drove demand for utilizing digital
topographic map data having DLM characteristic.

Users of map, GIS, Internet, navigation system and so on, users in any technica domain, industry
and level, they intend to use topographic mapping data in computer as base map information and
spatial data framework.

As a consequence, now mapping organization needs to prepare and maintain two types of digital
topographic map data having DLM and DCM characteristic in their topographic mapping procedure.
So at firgt, digital topographic map data with DLM map character is prepared through the digital
plotting and compilation process. After DLM map integrated from various information source, in
next, digital topographic map with DCM information is prepared. This second process is made
cartographic representation to DLM map data and record as DCM information file. Printing plate
data of hard copy topographic map will be created from this DCM. In addition, beside of DCM and
hard copy map, GIS Basic data will be created from DLM topographic map. GIS Basic data is also
digital topographic map with DLM characteristic optimized as public access dataset.
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VIl Latest trend of technical approach of topographic mapping in this
decade

As already explained in previous chapter, by movement of widespread of using computer, Internet
and GPS in recent years, take shifting of hardcopy map to digital map which have DLM information
for instance, it has varied needs for product of topographic mapping.

And development of equipment and software technology in this decade has made varied some detail
work and data flow of preparation of mapping data.

In digital cartographic editing, approach for creating DCM information, and form and entity of DCM
information has varied with performance enhancement of mapping software brought by processing
capacity improvement of computer hardware.

And some procedure and process in digital mapping production are relocated among digital plotting,
digital compilation and other process.

For example, digital stereo plotter gets the function for editing figure and attribute in mapping data
with overlaying aeria images. Some procedure and process regarded as portion of editing processin

conventional becomes to regarded as portion of stereo plotting process.

It is assumed that some description of work flow and data flow in Total Design Document (TTD) v2
of IDMS project are aso influenced the technical trend noted in above.
Those new approach in this decade require different concept and implementation from conventional

approach in several and more years ago.

As a practical matter, some variation on technical approach in digital topographic mapping is
expected between 1/5,000 urban mapping in 2002-2004 for Dhaka and 1/5,000 mapping in IDMS. In
particular, procedure and intermediate dataset related with preparing DCM information in digital

compilation process will be changed.

For staff of SOB, it may have some difficulties to understand about description on TTD v2. There
are some gaps between trend of latest technology and knowledge and experience got from past
experienced project. So it will be explained about some trends in this decade in following, about

mapping, especialy related with digital compilation process.

21



Bangladesh Digital Mapping Assistance Project (BDMAP)
Manual for Digital Compilation

Developing mapping software with idea of portrayal

Transition of DCM or fair drawing of topographic map

Development of computer hardware and software brings innovation in production methodology and
content of cartographic representation for digital topographic mapping.

Mapping agency conventionally used to maintain DLM data file and DCM data file distinctively in
one topographic mapping production in digitally. The mainstream technique in those days was
preparing WY SIWY G image of hard copy topographic map with cartographic representation: DCM
information was expressed and recorded as arrangement of series of figure on drawing data file.
Main usage and characteristic of drawing data file is reproduction of printed map. Drawing datafile
is not DLM data. Drawing data file is not suitable for using for directly use in computer, for
analyzing work. What is worse, there are inconveniences in using DCM data for map revising work.
The characteristic of DCM has difficulties to directly edit geometry of feature in map revising work.
Therefore, mapping agency has prepared and maintained both master file of DLM and DCM datain

one mapping production.

In conventional approach of preparing master drawing of depicting image of topographic map or its
DCM datais arrangement of figures constitute cartographic representation.
O Figure on digital datafile has same shape depicting of topographic map.
O Figure constituting depicting of map is displaced from location of target object.
O Figure constituting depicting of map has not continuously of target feature, Broken line,
dashed line, dotted line, interrupted line, short dashed line and dot-dashed line, indivisibly

drawing component element of line as independent figure.

Content information on DCM drawing datais figure element of output depicting by cartographic
representation. The main application of DCM drawing data file is reproduction topographic map
with hard copy printing. Content of DCM drawing data does not have suitable characteristic for
other utilization: directly analyze in computer purpose. In this case geometry of feature object and

portrayal is not separated.

Portrayal approach for preparing DCM in cartographic representation process

Recently, by improving of processor speed of computer, new approach of expressing cartographic
representation has been in practical use. In this approach, map symbol and representation is rendered
as depicting image derivative from DLM data element by portrayal. It has been possible to handle
distinctly geometry of feature object and its portrayal.
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Characteristics of this portrayal approach are

Q

U

DCM portrayal is rule based rendering result from DLM feature; this rule based approach
has affinity with function and content of mapping GIS database.

Controlling rendering rule for DCM portraya has flexibility, so it possible to assign
default rendering rule for al feature object in each feature type based on database attribute
by single operation, and aso to assign the individual rule for individual feature object by
manual operation, considering the individual situation of each feature object.

Possible to render any different appearance of feature object: shape, geometry and position,
which different from original feature object without any modification of origina feature
object: shape, position and geometry.

For particular feature object made no display on DCM, exactly set to no-rendering status
on rendering rule for target feature object. It is no necessary for deleting geometry of
feature object from database.

For simplification for cartographic representation on DCM, no necessary simplify
geometry of feature object on DLM data.

Stroke of dashed line is controlled by semi automatic or automatic function as portrayal
without modification and losing continuously of feature object.

Rule based rendering approach bring simples for recording and tracing for errors and
changes. These functions also bringing of affinity with database.

Reduce cost and inconvenience for maintenance both DLM and DCM.

It is possible to produce severa different thematic map derived from one DLM database

by preparing severa individual rendering rule sets for each thematic map.

Concept and procedure of portrayal DCM from DLM here are. Digital topographic map information

of DLM is stored as fixed existence information having original geometry in database. Thisis DLM

features.

And in the same database substance, content of cartography representation (portrayal) is stored as

rendering rule. Software apply rendering rule to DLM feature object and portray DCM contents on

monitor screen and print device. About outline of data flow, you understand sufficiently as follows,

DCM feature don't have fixed figure substance on the database, DCM exist as rendering rule in

system. In case of revising editing work for existing map features, CAD/GIS operator edit geometry
and attribute of target feature of DLM only, and edit portrayal rule for DCM related with target

features.
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In fact, in Dhaka 1/5,000 urban mapping project, conducted in 2002 — 2004, three configurations of

digital topographic mapping data were prepared.

DLM map data of topographic map, DCM map data of topographic map, and GIS basic data

compiled from DLM topographic map data.
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Content Type Software File Format
Topographic map data | DLM Bentley Micro Station | DGN
[Topographic Datal
Topographic map data | DCM Bentley Micro Station | DGN
[Symbolization Data)

GISBasic Data DLM ESRI ArcGIS ESRI Shape

In Dhaka urban mapping project, CAD system was mainly employed for production DLM and DCM
data file. One of familiar approach for getting WY SIWY G image data of depicting of hardcopy
topographic map with CAD system is following procedure. In first, prepare duplicate of DLM CAD
data file as new initial data file of DCM and add modification to origina figures from DLM data as
cartographic representation editing. Finally figures for representing WY SIWYG of hardcopy map
were prepared. This approach is different approach from latest portrayal approach with database
function.

Especialy, there were difficulties for real time rendering on monitor fairly depict of “special line”
satisfying demands of cartographical line stroke adjustment. " Special line” means dashed line,
chained line, aternate long and short dash line, and some chained or dashed-line including some
point mark. At that time, mainly due to processing speed of computer, there were some technical
difficulties and inconvenience of rendering adjusted stroke line.

Therefore, it was adopted the approach that rearranging individual “physical” figures consisting of
specia line consisting topographic map. By this methodology, we could get good appearance of
depict of topographic map with cartographic requirement, but we lost continuousness of line for GIS
anaysis.

In Dhaka 1/5,000 Urban mapping, in first, completed DLM characteristic topographic data called
“Topographic Data’, then prepared initial data of DCM file by preparing duplicate of DLM data as
“Symbolization Data’; then, on the “Symbolization Data” file, made cartographic representation in
manually. For line figure with dashed stroke, ran program for rearranging figures for representing

specia dashed lines for cartography representation with configuration of dash-line stroke .

Advantages of portrayal approach for data maintenance and map revising work

In conventional digital cartography approach, it is necessary for maintaining distinct data files for
DLM and DCM data file for map revising work. Particularly in case of adding new information, or
modifying existing information on digital mapping data which aready has been made cartography
representation editing. Digital cartographer necessary to edit DLM and DCM data files. And digital
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cartographer distinctly edits and maintains both file in every minute.

This conventional approach makes hard work for digital cartographer to maintain change control for
revising map.

In employing this new technical approach: preparing DCM information as portrayal and stored DLM
and DCM stored in same database repository bring simple work procedure and operation to digital
cartographer. Simple work procedure and operation reduce troubles and inconveniences of map
compilation and revising work. In case of editing existing content for map revising work, CAD/GIS
operator get off editing both DCM and DLM data with taking care both consistency.

This procedure is adding and modifying shape and attribute of target feature on DLM information,
and then change portrayal rule for DCM information for target feature in same database repository.

In IDMS project, according to latest information at December 2010, for digital compilation work,
desktop and server application develop by ESRI will be procured to SOB. This software also has
packaged portrayal functions.

Some name of CAD or GIS software package implemented portrayal approach for cartographic

representation.
Function or module
Software Vendor
Name
Arc GIS Representation ESRI
Bentley CAD Script Bentley CAD script Bentley
GeoMedia Map Publisher Intergraph

As theoretical explanation, DCM and DLM are able to be considered as two distinct substance of
database. Aside from above explanation, if SOB make full use of latest GIS software and server
function in practical production process of cartography work, those two different types of map
information: DLM and DCM information will be handled as one database repository: Cartographic
Database. This essential is that those content information on map: DLM and DCM are different. But
in now latest hardware and software technology make possible that DLM and DCM are stored and
mani pul ated as one database repository.

As suggestion in this manua for SOB, the idea to handle DLM and DCM as single database
repository brings some technical hurdle for SOB staff, especialy in its inception. SOB staff is
required to understand some complicate concept and operation way brought by using new technique.
But that new technical way expect to bring convenience to SOB staff, to deduce trouble with
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maintenance multiple information and dataset. This technical approach especialy has beneficial

effect for map revising work phase.
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Employment softcopy stereo plotter bring some changes in digital
topographic mapping
Digital stereo plotter (Soft copy stereo plotter) integrated CAD function brings some new idea, new

working flow and data flow to topographic mapping process. It innovate detail procedure of aerial

mapping and topographic mapping.

Development and popularization of digital stereo plotter for data capturing in digital topographic
mapping brings that vector map information is handled as digital data from at the moment of its
obtained in stereo plotting, and stored in memory or storage as digital mapping file.

It brings possibility that digital topographic mapping data keep as the identica information in fully
digitalized dataflow, from data capturing process to its compilation process.

Recording and keeping information as digital through whole workflow, make free from lose
accuracy caused by copy and reproduction media to media and retain exact position and shape of
obtained datain digital plotting to final product.

On the contrary, mapping information drawn to hard copy media made copy and reproduction to

another media, or made digitalization by using digitizer or scanner.

In addition, z coordinate of features (position on height direction) obtained by stereo plotter is aso
retained to final product in fully digitalized work flow.

In previous days, hardcopy map is main product in topographic mapping. Hypsography feature show
as contour line and height information with text 1abels on paper plane. Demand for digital mapping
data with Z coordinate of features is rare. So z coordinate of feature is discarded on the way of
compilation process and not introduced to final product.

Furthermore, technical trend: handling digital mapping data on computer software and utilizing

analysis demands to retain Z coordinate of feature in mapping data.

But in practical mapping production process, implementing to retain Z coordinate of feature have to
resolve technical and cost difficulties. Data compilation with treatment Z coordinate is required
additional technical skill, procedure, software, time and cost. Retaining Z coordinate for al features
for final product is not practical idea. It is necessary to investigate about reasonableness to retaining

Z coordinate in compilation process.

Just for confirmation, description about reasonableness of retaining Z coordinate of feature in above
is not discussing about necessity of stereo plotter and stereo plotting. Whether final mapping product

required height information or not, essentially shape and position of features on map by
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photogrammetric mapping is orthogona projected with scale of feature determined using height
information. For acquiring shape and position of object with orthogona projected from aerial
photograph, height measurement function and projection transform mechanism of stereo plotter is

necessary.

In practical phase of implementation of digital mapping, SOB has to consider and decide about
following issues involved in height information in digital topographic map as final product of IDMS.

O Demand and necessity of retaining height information of features

O Validation of required and adopted accuracy of height information

O Sorting featuresinto required height information and non required

O Methodology of assign and showing height information for required feature

Checking and correction of geometry of feature object with stereo plotter
Popularization of digital stereo plotter (softcopy stereo plotter) integrated CAD function brings
process for checking and correction of geometry of obtained feature object into stereo plotting
process. In the first decade of this century, Personal Computer (PC) based digital stereo plotter have
widely spread in data capturing process of topographic mapping.

Integration of softcopy stereo plotter with CAD and GIS database make come true that data
capturing, fairing and verifying can be done at the same instant with stereo scopic view.

On the contrary, conventional workflow of topographic mapping, obtained features by stereo plotting
are sent to compilation process. Compilation process make fair correction to features and checking

and correction relatively location with related feature objects and adjacent feature objects.

Softcopy stereo plotter has necessary devise and function of superimposing vector mapping data and
stereo model image in wide area screen with full color and high resolution, and vector editing
function on stereo scopic view.

Confirmation and fair correction for acquired figure is done simultaneously with data capturing by
stereo plotting operator. Softcopy stereo plotter superimpose image of stereo model and capturing
vector datain display device, operator can monitor assurance of own operation simultaneously with
data capturing.

Furthermore, digital stereo plotter with CAD has function of printing vector data with aerial image to
hardcopy or monitor. It can support preparing of the drawing map for inspection with CAD and GIS
function. Normally, checking for plotting datais performed in stereo plotting process simultaneously
or immediately after accomplishing data capturing.

Therefore, there is one point out that duties and work amount of stereo plotting operator more
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increase than past days and it is necessary that to estimate more time and cost for stereo plotting

process.
Evolution of graphic output and data editing with stereo plotter
Function Superimposing obtained | Fair correcting and
vector data and stereo Editing function
and equipment mode scopic view
nal ogue mappin
Analog 2pping Edit (analogue)
Analogue Stereo X

] fair correction of drawing
Plotter+Drawing table

Analogue Stereo Plotter+Rotary % O
Encoder+CAD In early phase Vector only

Analogue Stereo Plotter+Rotary

Encoder+CAD In late phase © ©
Digital stereo plotter (Integrated 0 0

CAD function)
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VIII Spatial data modeling
Universe of discourse
Spatial data, including digital topographic map datais abstraction model of real world.

Modeling for geographic phenomenon in real world at randomly and without any logical rule is not
rational idea. It is necessary to define scope about target geographic phenomenon involving your

topographic mapping as universe of discourse.

The scope of subject of your map and spatial dataset should be limited subject in the universe of
discourse of your spatial dataset.

In the course of discussion about the universe of discourse of your spatial data model for topographic
mapping, geographic object or event on the surface of the earth involving your topographic mapping
would be defined.

The main purpose of dataset for Topographic Database prepared in IDMS project is preparing
dataset utilize as master repository of topographic map information for preparing 1/25,000 and
1/5,000 topographic map.

The content of Topographic Database is geographic information elements which constitute
topographic map prepared by IDMS project and those limited content should be modeled as
geographic feature in this dataset.

Content and topic in mapping information based on other needs: not based on needs for 1/25,000 and
1/5,000 topographic mapping is out scope of the universe of discourse for this dataset, and should be
aside from this dataset’s content.

In theoretically, preparing specific purpose mapping information and preparing general purpose
mapping information should be treated as different things. It is not rational to treat data model for
specid map for particular ingtitution and facility complex, land use classification dataset and
Topographic mapping data. It is difficult to prepare 1:2,000 map for particular instalation and
1:25,000 topographic map from same spatia data design for 125,000 topographic mapping.

SOB should understand differences between preparing particular purpose map and topographic map.
Preparing for particular purpose map is outside the scope of IDMS for IDMS. SOB should prepare
another data model and database for particular survey and mapping work one by one, not combine
everything into topographic mapping data model for IDM S mapping.

Feature and Geometry
In spatial data modeling, target object on the target surface or plane is modeled as geographic feature.

Shape and location or position of feature is expressed as figure having appropriate dimension: point,
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line, or polygon.

Attribute

Attribute data describes the characteristic of spatial feature.

Objects could be classified as typical type or group having similar or same thematic attribute is
classified as same feature type. Furthermore, object classified into certain feature type may have
more detail information characteristic of object: name, history, owner of object and so on, is stored
as attribute of feature. Attribute of feature is normally stored in attribute table in dataset.

Mapping Scale and geometry of feature
Data modeling, according to purpose and target mapping scale of dataset, appropriate dimension and

geometry for feature is different.

Large scaled map Small scaled map
Object Buildin Polygon
: 9 yo Point
(Area)
Tree and . Polygon
Woods Point (Ared)
Large object Small object
Object | Building Polygon . o
Point or no indication
(Ared)
Lake Polygon | o
Point or no indication
(Area)

Generally, it is possible to compile to create smaller scale map from larger scale map. Oppositely to
prepare larger scale map compiling from smaller scale map is impossible. Exacting representative
position information as a point feature from an area feature on map is pertinent, but exacting and

representing position information as an area feature from a point feature on map is not pertinent.

Portrayal

Portrayal isissues of how to show the information on map.

In digital cartography using database, implementation of controlling portrayal rule for group of
features or individual feature is stored in database as attribute. And criteria of assigning portrayal
rule depend on attribute of feature.
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As aready mentioned in previous chapters, in the days of digital topographic mapping preparing
hardcopy map only, it is unnecessary to distinguish configuration of depicting information as
portrayal. On hard copy map, depicting as map is stable. Because is impossible and no necessary to
change dynamically configuration of depicting of map already drowned on hard copy paper map.

In recent digital cartography, development of computer technology brings us flexibility of
cartography representation on computer software. We can regards as separate things, spatia
information and issue of portrayal in data modeling. It is possible to dynamicaly change
configuration of depicting information for map. Controlling portrayal with database brings for us

flexibly configure portraya of map information considering situation of each feature on map.
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Introduction to Features

From ISO 19101, “Afeature is an abstraction of a real world phenomenon”; it is a geographic
feature if it is associated with a location relative to the Earth. Vector data consists of
geometric and topological primitives used, separately or in combination, to construct objects
that express the spatial characteristics of geographic features. Raster data is based on the
division of the extent covered into small units according to a tessellation of the space and
the assignment to each unit of an attribute value. Attributes of (either contained in or
associated to) a feature describe measurable or describable properties about this entity.
Unlike a data structure description, feature instances derive their semantics and valid use or
analysis from the corresponding real world entities’ meaning. Documenting feature

instances, types, semantics and their properties is often detailed in an information model.

Open Geospatial Consortium Inc.

Date: 2009-01-15 Reference number of this document: OGC 08-126 (used to be 99-105r2.doc)
Version: 5.0 Category: OpenGIS® Abstract Specification Topic Volume

Editors: Cliff Kottman and Carl Reed

Introduction of Information Models

An information model details how to take real world ideas or objects and make them useful
to a computer system. In the geospatial world the focus is on depicting things in the real
world as points, lines, or polygons (the geometry "primitives” we use to assemble location
data about those real world objects) and their attributes (information about those objects).
When linked together, a pair (geometry and attributes) representing one or more real world
objects, is called a feature.

In 1ISO 19101, there is the concept of the Domain reference model. The DRM provides a
high-level representation and description of the structure and content of geographic
information. For the purposes of this document, the information and domain reference

models are synonymous.
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IX Technical topics for digital compilation work in IDMS

Classify road feature for generalization (selection and omission)
As preliminary process of doing selection and omission for road feature, assigning classification
information on road features based on some specified criterion would be done.
Normally, item of criterionisfollowing

O Leve of importance

Q Surfacetype

O Width of road

O Differentiation by motorable or un- motorable
In above, width of road is enumerated as criterion for road classification.
Main purpose of this classification with some numerical or thematic attribute is exactly offering
information for making judgment of selection and omission for cartographic representation.
Especidly, for making omission road in crowded area, it is necessary to identify narrow road which
suitable for not indicated on final cartography representation. This approach includes collecting
and assigning some attribute information for road features, but this approach does not intend to
prepare the road inventory database. Therefore it is no necessary that try to measure width of every

road segments and store value of width into database.

In convention and fundamental of cartography, selection and omission for road feature in crowded
area would be result of comprehensively consideration by cartographer based on some information:
mapping data, aerial imagery, field result, existing map and other information.

In digital cartography representation, database and rule based portrayal approach assisted software
function require some input data and parameter: location, attribute of feature object, for
manipulating on database: select, extract, and sort record.

For this, it is enough to identify width of road in relatively with other road. Absolute values of road
width are exactly not required.

Therefore, it is no necessary that to require making measurement to stereo plotting operator. Instead
of applying assign some attribute information as criterion for database manipulation, there is
selectable option that cartography operators observe, identify and pick target feature object for

omission based on mapping data and ortho photo and other information.

On cartography feature type list for IDMS mapping, criterion of road classification states standard
value width of feature instance width as 12ft (3.65m) and 20ft (6.1m). This standard value is exactly
rough idea for classify road in relatively. For comparison, this 12ft and 20ft come from conventional

classification idea using field survey by SOB. In the adoption of this figure for road width, 12 ft and

35



Bangladesh Digital Mapping Assistance Project (BDMAP)
Manual for Digital Compilation

20 ft, considered general width of vehicles. Width of Auto truck and Bus is 2.5m. Exact size of
Sedan car (TOYOTA COROLLA) is 1.695m.

Matter of edge matching and extent of data to handle in mapping
This is topics about technical transition of edge matching with introducing digital mapping method
and development of instrument for digital mapping.

Edge matching in stereo plotting process

In work flow of photogrammetry mapping with using stereo plotter, stereo plotting carries on unit by
stereo model pair. Everything done by model by model, this restriction comes from basic theory of
photogrammetric mapping, even digital mapping or analog mapping. In conclusion, minimum
working and administrative unit of data capturing in stereo plotting is model by model. After
completion of data capturing for one stereo model, captured data should be done fully inspection
about quality: completeness, logical consistency, positional accuracy, tempora accuracy, and
thematic accuracy about that mapping information.

Generdlly, it is better that a checking and correction for certain process should be completed in that
process.

In consideration capability of latest photogrammetric mapping system, they are integrated function
of checking and correcting vector mapping data. This integration make possible to perform all
necessary checking and collection errors in mapping data with digital stereo plotting system. The
current standard procedure for data checking and correcting for stereo plotting data should be
completed in stereo plotting process.

Some checking is done in simultaneously with data capturing and some checking is done at timing of
accomplish of data capturing.

After accomplish of checking and correcting error on mapping data for each stereo model, model by
model stereo plotting data is put together adjacent model and unified as one data with particular
extent.

In practical process of IDMS mapping, the particular extent for handling data in digital compilation
process may be designed with progress of stereo plotting work for certain duration, per weeks or per
month.

And aso edge matching between vector mapping data for already prepared in previous lot and ready
in next lot should be perfectly performed in stereo plotting process.

After completion of preparation mapping data covered with particular extent by stereo mapping

process, data would be sent to compilation process.
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Edge matching in compilation process
In conventional approach of map compilation work, compilation work tends to be performed by map
sheet unit. Because al processin map compilation is performed on hardcopy media.
In latest digital mapping procedure, mapping data is stored into digital data from an initial stage of
data capturing process. Therefore compilation work free from restriction of hardcopy media size and
mapping data can be maintained as seamless.
Maintaining mapping data as seamless dataset brings some advantage for data maintenance.

U Reduce the target dataset of maintenance work.

U Apply onelogical consistency in one dataset.

Edge matching method also has been changed with conventional method by introducing digital
mapping method.

In previous age, when stereo plotting data was recorded on hardcopy media: plastic film or paper,
mapping information was not free from restriction of size and extent of hardcopy media.

In digital mapping, datais stored in electric data, so it comes free from restriction of hardcopy media
and data stored as “seamless data” has particular extent. The particular extent is able to set wider

than provided by media size.

Coordinate systems

Coordinate system is critical and basement mechanism of cartography and GIS.

Understanding about coordinate system and applying coordinate system to map properly isimportant
topic mapping and GIS work.

If applying coordinate system to the map is improperly, the map to be useless thing.

When working with map data lay on different coordinate systems, and handing coordinate system is
incorrectly, position of data become wrong and unable to overlay multiple map datasets,

In some case of coordinate system conversion include changing map projection.

Applying different map projection, feature on map to be transformed.

Generally, coordinate system conversion to be done prior than compilation process. And before
starting compilation process, it is necessary to check the result of coordinate system conversion in
carefully.

In technical advising for sample map preparing, the reason why to mention about coordinate system

in priority to other thingsisto be prevent concern about wrong handling of coordinate systems.

In sample map preparing, using following data and following coordinate systems.
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Datum name
Data Coordinate system /Referenced
Ellipsoid
. ) Projected Coordinate
1/5,000 digital topographic map < Gulshan Datum
em
by Dhaka project ¢ ] /Everest 1830
Bangladesh grid*
GIS basic data derived from | Projected Coordinate
So data | 1/5,000 digita t hi st Gulshan Datum
urce data , igi opographic m em
I ) pOgrep il e ) /Everest 1830
by Dhaka project Bangladesh grid*
_ Projected  Coordinate
Ortho photo image by Dhaka Gulshan Datum
] system
project ) /Everest 1830
Bangladesh grid*
Compiling ] ) Geographic Coordinate | WGS84 datum
Map sheet grid (Neat line)
data system /WGS1984
o Projected Coordinate
Compiling ) WGS84 datum
1/:25,000 map by IDMS project. system
data /WGS1984
Bangladesh grid*

*”Bangladesh Grid” on this paper isterms for Projected Coordinate system with transverse Mercator

projection, central meridian 90 degrees East.

Coordinate Conversion and Coordinate Transformation with Geographic
Transformation

Coordinate Conversion

Coordinate conversion is to convert coordinates on the different coordinate system, in coordinate
conversion both coordinate system which depend on the same datum and reference datum of the
elipsoid. For example, apply to different projected coordinate system with changing map projection
or apply coordinate system changing from geographic coordinate system to projected coordinate
system or reverse way.

Coordinate conversion process is without changing datum and referenced ellipsoid of the datum, in
other words coordinate conversion is not include changing geographic coordinate system, so it is no
necessary applying geographic transformation.

Converting coordinate between Geographic coordinate system depend on Gulshan datum and
projected coordinate system depend on Gulshan datum, this operation correspond to Coordinate

Conversion.
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Coordinate Transformation with geographic transformation (datum transformation).
Coordinate transformation is to transform coordinates on the deferent coordinate system, and both
coordinate systems depend on deferent datum and reference ellipsoid of datum.

Coordinate transformation involve geographic transformation (datum transformation).

In this preparing sample map , Dhaka 1/5,000 map is used as source map.

Datum of Dhaka 1/5,000 map is Gulshan303 datum. Gulshan303 datum reference to Everest 1830
dlipsoid. Otherwise, a datum which to be applying for sample map is WGS1984 datum (reference
elipsoid isWGS 1984).
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X In procedure giving cartographic representation

Classification for feature in target mapping scale
Classify the feature based on specified criterion, e.g size of feature, level of importance of feature,

and store the classification information in attribute table of feature.

Assign the general rendering rule for cartographic representation
Assign the general rendering rule for feature, according to classification.

Elements of rule are mainly map symbol, size, indicate/no-indicate.

Rendering cartographic representation in target mapping scale
Render feature object with cartographic representation referencing to rendering rule.
It is possible to render output depicting figure as same or different geometry of target input feature

object.

e.g For rendering cartographic representation for Building and house feature.
Input geometry is polygon.
O  Output geometry is polygon or point (control by rendering rule)
O According to select and sort out by size of target feature object, it can be control to assign
one by one feature.
O By rendering rule, building and house have more particular size are sorted out and
rendered as polygon.
O Lessthan particular sizeis rendered as point or rendered as omitted feature: no indicated.
O Furthermore, it can be assigned rotation angle for point rendering one by one, reference to

azimuth of original polygon feature on DLM.

Resolve for conflicting feature
In case of conflicting in neighboring feature objects with cartographic representation, make
displacement, disconnect, aggregation, thinning out or hide the feature for resolve graphic conflict in

DCM.. Software has some functions of detecting graphic conflict for making assistance to operator.

Modification of shape of feature
In case of shape of feature too much complex, make simplification and smoothing to feature.

Above isrough outline of cartographic representation with portrayal approach with database.
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Semi automatic approach using algorism refer to combined extraction and classification analysis by
shape, position, and size of feature and some attribute information of feature and rendering rules.

For smoothly implementation for this approach, it isimportant that shape and location feature should
be captured without arbitrarily modification.
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Xl Arranging of specifications
Type of specifications for topographic mapping

I Map symbols and its applications rules
1. Element of map symbol and its application rules (indispensable items)
i. A variety of map symbol in the map series
® Map symbol Regardless of size and form of an oblique shadow, it is
displayed in a symbol defined in rule.
® True shape A reduced scale makes orthographic projection of
object , and it is displayed.
ii. Annotation It is displayed information of a subject by a letter. Principle

of expression
iii. Expressed with true shape ( orthogonal projection ) and expressed with
symbolized

iv. Indications for height

Il Instruction (Procedure) manual

i Existing documentation of mapping standard by SOB

Element of map symbol and appropriate employment
Line type
In atopographic map symbol, typical employment of line type in cartography is followings

Solid line Solid line istypically employed for indicating entity of visible object.

Dashed line, Dotted | Dashed and Dotted line is typically employed for indicating entity of
line invisible object, under —construction structure, unpaved surfaced road, trail,

vegetation boundary, imaginings, or administrative boundary.
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Line width (Line weight), thickness

Line Color

Connection of line, Parallel array of line
Connecting straight lines with different thickness
General case
Exceptional case Overhead, elevated road

Connecting straight lines at corner with different thickness

Stroke adjustment of dashed line

In cartography, line stroke of dashed line is generally demanded to adjust at bifurcation point or
intersection of multiple lines.

As dready explained in previous chapter, in old digital mapping technique, output image of
hardcopy map was implemented by arranging pieces of figure on DCM data file. For implementing
appearance of adjusted stroke of dashed line, line figures or spindly polygon figures was arranged on
canvas on computer as fraction of dashed line. In series of arranging the figures expressing adjusted
dashed line, length of each line pieces and interval of each gaps among line pieces constituting
dashed stroke line should be adjusted with consideration about appearance at corner, intersection,
and junction with other line.

In this approach, dashed line is not able to treat as one continuous line on software program. Each
short line segment expressing one dash segment is detected as one figure with geometry. So this set
of segmented figures on DCM fileis not suitable for GIS usage.

On the contrary with previous days, in now, improvement of capacity of computer hardware and
software bring innovation for adjustment stroke of dashed line. Arrangement of feature object on
mapping data and portrayal for cartographic representation has made separating. All substance of
line feature objectsis arranged as continuous line geometry between intersections as DLM. Portrayal
function of software dynamically draw dashed line symbol as DCM from substance of DLM
continuous line feature object. Software detects end, corner and intersection of line features and
adjust dash scroll for each line segment. In ArcGIS: the GIS software expected to use digita
compilation process in IDMS, the function explained in above is implemented as the

“Representation”.



Bangladesh Digital Mapping Assistance Project (BDMAP)
Manual for Digital Compilation

Good examples and bad examples are shown below.

Branch and intersection of a dashed line

Branch and intersection of adashed line and a solid line
Connecting arc of dashed line and straight line
Connecting extension of solid line and dashed line

Parallel of adashed line expressing the same feature

U000 0D

Parallel of adashed line expressing different feature

About building and building symbol

In discussing with staff of SOB about expression on map, data-structure and capturing way for
building features, SOB staff usually make peculiar explaining. In thistopic, “building” means to any
public or non public construction and structure: building, house and structure with general and
specific usage will be indicated on 1/25,000 topographic map.

This peculiar explanation may come from lack of understanding basic concept for way of expression
on map, principle of data capturing and data-structure of digital topographic map for the 1/25,000
hardcopy map and its digital topographical map.

Comment for above issue as followings.

1. Basic rule for building, house and other construction feature

In displaying building: building, house, and other construction feature is employed following genera
rules.

Building and house is displayed as its orthogonal projected shape on mapping scale with area
geometry.

In case of size of external shape of object is not enough for displaying with orthogonal projected
shape with polygon geometry on mapping scale, object would be displayed as point symbol.

In case of size of external shape of object smaller than standard for indicated as point symbol on map.
Or the object exists with other objects in congested area. The object would not to be indicated
(eliminated) on topographic map.

In addition, in case objects have close formation and each object is small, aggregation technique
would be applied.

Thisis ageneral rule employ to al buildings, houses and structures (constructions) on map, whether
building and house is public building or not and having specific function displayed with particular

map symbol or not.

2. Basic rulefor building usage symbol
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Building usage symbol: Japanese experts sometimes just call as “building symbol” is employed for
indicating on map specific usage and function of building. Building usage symbol is normally
marker symbol and put overlay with area geometry or point symbol for building, house and structure
(construction) on topographica map.

On topographic map, for building, house, and structure which have specific function: government
offices and public facilities are indicated its function with specified building symbol or annotation.

It is more efficient to employ specified building symbol than using text annotation for frequented
function. Generally if function of building is indicated by marker symbol, it is not necessary
employing both the point symbol and the text annotation for the same explanations for the same

mapped object.

From here is description of problem mentioned at the beginning of this section.

About building and facilities structure which have a function specialy displayed with building
symbol on map, it is tended to hear the following explanation from SOB staff about the data
acquisition approach, data-structure and way to indicate on topographical map and its digital data.
For example, about issue of railway station or bus terminal will be explained as following.

Cartography specification for 1/25,000 map just only require that only existence of railway station or
bus terminal is indicated as point marker symbol overlay with building or structure (construction)

shape.

However, explaining of SOB staff for like thisissueis following.
“Capture the extent of target site as polygon feature.” In this example, extent or parcel of railway
station facilities and bus terminal facilities would be captured as specific feature with polygon

geometry.

It has been already described by 1. in above. That is genera rule for every building, house, and other
structure (construction) whether these building has specification function explained in 2. If targets
are appear in source imagery: targets are not behind under cloud or trees, shape of buildings to be
captured from imagery in stereo plotting. But function of building is not to be identified from
imagery.

Marker point symbol for specific building function on topographic map is arranged with
overwrapping on polygon or point feature for general building, house, and structure. Identification
and classification for specific building function depend on interpretation from several information

sources: imagery, existing map, inventory list of public facilities, findings from field work and so on.
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Data acquisition standard
In practical working of topographic mapping, criterion of data acquisition standard is two types.

Expressed with numeric thing and expressed with non numeric thing.

0 Unableto be expressed numerically

Qualitative A notable, prominent, important object and phenomenon

U Enableto be expressed numerically
Quantitative Length, width

In case of using function of database and computer software for classification feature by size or
certain attribute, numerical criterion are useful.

And in case that it cannot expect the work: judgment and compilation by expert cartographer,
numerical criterion is useful in sometime.

In case of employment of referencing and classification function of database software, or in case that
it cannot expect compiling map by person of experience, it is better to prepare the criterion
distinguished by numeric value instead of the criterion depend on experience and knowledge of

expert.

Comparison between numerical criterion and un-numerical criterion or standard

Criterion and standard cannot express as o )
] Criterion and standard express as numeric
numeric

Can take the general idea that it is difficult to
show it in numerical value definitely in an

criterion.

In case of aworker group acquiring training and
experience, can take high interpretation by a
cartographer in compilation.

However, it is difficult to explain the basis of

interpretation as comprehensible criterion.

Unification of interpretation becomes difficult in
case thereis not it in an operator group acquiring

education and experience handed down among

limited groups.
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Comparison of some example of timing and approach of selecting information and

applying the data acquisition standard in mapping process

Timing

In data acquisition and collecting process. stereo
plotting process, other data input and
compilation process or field survey; selection of
information is performed by operator and
surveyor consider with particular  mapping
scale ,purpose and use of map.

By this approach volume of data and work
volume of data acquisition process can be
restricted.

Otherwise if interpretation of selection of data
by operator and surveyor isirrelevance; it cannot
assure quality of result; especially completeness
and classification of feature. Finaly data

acquisition hasto be done it over.

In case of operator and surveyor don’'t share
similar knowledge and experience through the
handing down in certain organization it may
difficult to assure homogeneous content and

quality in result with this approach.

Timing

In data acquisition process, apply only filtering
by size (an area, length or other) as minimum
criterion, and every other things can be acquired.
By this way, operator of data acquisition can be
free from puzzled of selection of object and
phenomenon.

It may possible to produce mapping data not
limited for specific purpose.

After completion of data acquisition, it is
possible to filter information by numerical or
other criterion for processing and omitting
information with assistance of database software

function.

In case of conventional topographic mapping;
product is only hard copy map; there is no room
for argument about content of data and data
acquisition standard depend on mapping scale

and purpose.

In case of product is not only hard copy map;
required considering and preparing output for
several mapping scale or use of data, this
approach admit of selecting information from
initial plotting data considering not only one

purpose; various purpose, needs or scale of

mapping

Before starting practical operation, it necessary
to carry on pilot study work for grasping of
tendency and characteristic of data acquisition
standard; it is difficult to validate data

acquisition standard without pilot study.
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Preparing specification of map annotation

Cartography section must prepare detail specification of map annotation.

First, list the item of necessary annotation for 1/25,000 topographic map. Thislist contains definition
of itemize of annotation and format and style of annotation: type of annotation and target object and
phenomenon, font style (Roman (Normal), Italic, Oblique), font size, weight of font (light, medium
bold and more), name of computer font and etc.

After completion of listing of annotation by cartography section, GIS section have to start collecting
and compiling of source information for preparing map annotation. Several expected information
sources outsider or insider of SOB is necessary to be checked about its validity, reliability and
accessibility of information. As a basis of demands by cartography section, GIS section has to
examine how to collect information and how to establish the database for annotation with

consideration for feasibility and cost.

Arrangement of map symbol

Too much big size of map symbol brings more limitation for amount of information indicating on
map. For relevantly indicating information on limited space on the map, it is necessary to add some
manipulation for map representation: emphasis, omission and displacement to crowded features,
based on suitable standard and interpretation.

If size of map symbol is smaller, it brings less necessity of map representation manipulation in above
mentioned.

In manually drawing cartography work using ink and pen, to draw too much small symbol or feature
is difficult. In digital mapping method, it is possible to draw smaller symbol and feature than
manually drawing. In computer mapping, using smaller symbol is not concern things.

Meanwhile, for map printing and map reading, there are some difficulties on using smaller map
symboals.

In addition, it is some difficulties in digital cartography to use perfectly same design of manual
cartography.

If there are no concerns about difficulties in map printing and map reading caused by symbol size
issue, it can be possible to use smaller map symbol. And then using smaller map symbol brings for

operator ease of incorporating complex information in limited space on map.
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XIl Project scope and work planning, how to proceed work
Project scope

This document is production manual for digital compilation. Mentioning about the project scope of
IDMS in this manual is out of scope of this manual.

A scope of IDMS has been uncertain therefore scope of digital compilation processis also uncertain.
What will you produce in digital compilation process? Answer of this questions still uncertain. This
situation is should be settled.

At beginning of December 2010, serious situation has till continued and observed. Project scope of
IDMS project has been uncertain and unpublicized among SOB staffs.

This serious situation has always glimpsed in discussion about content of Topographic Database, and
discussion about GI S database release for publicin IDMS.

There is lot of the underspecified in that discussion. What is the substance and content of the
mapping data, spatial data, GIS database in IDMS? What is “Topographic Database” and “GIS
database release for public” in IDMS project.?

There were several ideas and understands about detail of IDMS mapping product of each SOB staff.
But there was no unified idea as SOB. Therefore discussion with SOB staff goes round and round
and gets nowhere.

Somebody told about substance or content of GIS database and GIS working in IDMS project, but it
seems that those ideas were unreasonable from the technical and objective view point. This troubled
scene gave suggestion of defective of project scope of IDMS project in SOB staff; the uncertainly or
the unpublicized of scope.

In order to breakthrough this troubled situation, at 14™ December, one meeting was called. The main
agenda of meeting is to confirm following issues about IDMS mapping: Aim of preparing digital
topographic map database, definition of content of data, order and dependency among products and
procedures.

These outstanding pending problems have been brought to this meeting and confirmed and resolved.

According to some conclusion at this meeting, it comes around to discuss about specification of GIS

database, Topographic database and Cartographic database.
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Preparing operation plan and use of WBS

Generadlly, in digital compilation process, more engineers are concerned with this process, and thisis
work to compile different information into as one map. Furthermore in IDMS project, every map
sheets are produced as result of newly aerial survey and mapping. Therefore process and required
skill of compilation process of IDMS is completely different from SOB’s existing digital mapping
work which mainly composed of tracing the existing hardcopy topographic map produced by the
past cartographer.

In addition, for IDMS project, new software for map compilation and cartography representation is
will be introduced and staff of SOB must become proficient in new software.

There are a lot of uncertain things in production of IDMS mapping. SOB must exactly clarify
every uncertain matter one by one and establish production procedure of IDMS mapping.

This pointed out is map compilation process of topographic database carried by GIS section and
cartographic representation editing of cartographic database by Cartography section.

How do establish work procedure without fail.

In general, when everyone starts a new thing, it is the actual situation that everyone has difficulties
for making idea for first step. It is difficult to get effective answer that what should do next with
haphazard handling.

Even if you aready have background of the thing that you are going to do, it may often happen to
accident to overlook some important thing, requirement, result and work.

Afterword, you become aware, and hurry-scurry, and often have the failure that you were not finaly

intimefor.

For accomplishing the project purpose without failure, it is important to investigate and understand
that what is your required product and result of your project; and what is your necessary activity for
getting or preparing your product and result. These issues should be completely listed without any
missing and redundancy. There is effective approach for above mentioned issue, this approach is
named as WBS.

WABS is abbreviation of Work Breakdown Structure. WBS is one of tool and technique of project
management and system engineering. By well using WBS, you can smoothly and precisely identify
the discrete products and results of project and can list up necessary activity for each discrete project

result or product without any exception and redundancy.

Furthermore, through the process creating WBS, you can get to know more about outline of project
and make visible out line of project. By using WBS, you can precisely share out line of project with

al concerned in the project.
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Main purpose of creating WBS

Main aim and merit of well using WBS is to make assistance for identifying and defining entire
activities of your project with mutually exclusive and collectively exhaustive. By creating WBS, you
finally completely identify and make the definition of the items of discrete results and products
(deliverables) of project as “Work package’ at the lowest level in WBS.

Then you extract items from Work package in WBS and you organize the necessary activities for

each Work package as activity list of the entire your project.

Firstly you organized activity list including entire activities correspond to activities extracted from
the lowest level of WBS with mutually exclusive and collectively exhaustive. And next you settle
detail description, work flow, schedule, cost estimation and process of each activity on activity list.
By following this procedure you make possible to establish work plan, work procedure, and
instruction and manual with some completeness and exactitude.

After entering executing phase of project, items on activity list are also appropriate to use as base of
Earned Value Management (EVM); EVM map on graph following dimension in time series, Planed
Value (PV), Earned Value (EV), and Actual Cost (AC).; these dimension is quantity of work and cost
for each activity as value in planning and resulting. ; monitoring variances of each indicator, you can

measure and evaluate for performance of project.

In your WBS, it to be identified entire deliverable activity of them of project, you may prevent a
blunder; overlooked the product or service of project which you have been required, overlooked the
something you should have done it. And you can take plenty of time for preparatory measures in

advance.

On the other hand, in case that identification of deliverable and task is incompleteness, by WBS or
another tools or method; you are going to cope with unexpected thingsin too lately; and project isto

be failing.

Procedure of creating WBS

Call together

Having discussing with multiple participators is better way for completely dredging up and
organizing element of WBS: subdivisions deliverables of project and identification necessary
activities.

Creating WBS by single person is possible, however creating WBS with multiple person is better;
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diversity of ideais effectiveness for preparing WBS without missing deliverables and related works.

In general, content of input information of WBS is following things involved in the project, scope,
requirement, policies, and procedures.

Through procedure for creating WBS, if you realize some difficulties understanding project scope,
for example, the expected product or service of project is still not definite at this phase, you
necessary to suspect incompleteness of the project scope, and as necessary, it is necessary to back to

previoudy project management phase: defining project scope.

Approach

Participants identify the element of WBS: deliverables and related work in the project, with
exchanging ideas each other. And make visudize finds from discussion on large format paper,
whiteboard, card, or other hard copy materials.

In case if you want to record into PC software and preparing WBS chart on computer simultaneously,
you may use video projector.

Each WBS element; project deliverables should be defined as noun phrase.

By using noun phase for project deliverable, you may avoid confusing project deliverables and

activities.

Decomposition and arrangement Level-1 elements

Define project objective and arrange it as Level-1elements on chart. In case project scope or scope of
parent project has aready defined. You should understand and follow the scope of parent project.

If participants of discussion are not able to make consensus or share idea, it is suspect that
participates lack of understanding or project scope definition has not completed. That is not usual
situation. But in SOB, incomplete project scope and incompleteness understanding project scope by
staff is usual situation.

Decomposition and arrangement Level-2 elements

Define fina products, services, and results will be provided to customer. If final product, service and
result of project have aready defined by project scope, you should correctly understand project
scope and decompose and arrange Level-2 elements.

In this phase, if some deliverables failed to make consensus with participates are shown on chart, it
is suspected that project scope has not completed. As quickly as possible, you should define the
project and define the expected products, services and results of your project. For example, SOB
staff s has not identified, defined and understood about map, data, and other related information will

be produced by them in their project.  This comes from incompleteness scope definition.
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Finally, these final productsin projected.

Decomposition and arrangement less or equal Level-3 elements

Identify cross-sectional work item without missing: identify common items to other deliverables
and intermediate products in project,

The thing which cannot be putin WBS tree may be put towards in beside in temporary. There may be
athing promoted to level 2.

If there is the element which should be considered to move another tree section interval, move to

under other appropriate tree or branch.

Decompose items until further breakdown until impossible

Decomposing each item in level 2 and 3 into more small logical unit to succeed from upper level
with employing 100% rule.

Continue to decompose until appropriate size (a work package) for plan and control considering

complexity and cost of each item. Finally work package will be identified by this process.

Preparation WBS dictionary

Prepare WBS dictionary. WBS dictionary define the contents about each WBS element.

On WBS chart, WBS element put as their name by noun. Contents of each element define in WBS
dictionary.

If there is difficulty for making of a definition in this procedure, review the element whether proper

asddiverablesin project.

Work package

Elements appeared in lowest level is called as “work package’. Generaly, work package appear in
low lank than level 4 or level4. Charges for preparation of each deliverable are assigned by unit in
work package. A level lower of work package level is*“activity level.”

Note, scope of creating WBS is until decomposition and identification to work package level.

Identify activity and preparation of activity list from findings of WBS is next process.

Activity level

Extract and identify activities from work package. Project managing: planning, implementing,
monitoring, and checking, everything going by unit of activity.

Activity is describe as name of activity or “doing ... .

Thelist of activitiesis activity list. If awork plan is written down in the right side of activity list, an

activity schedule table is become. If the results are written down, it is activity results table.
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Assigning WBS number
For al elementsin WBS, assign unique identification number.

Preparation activity list
Prepare “ Activity list” from findings of WBS chart. Activity list is not part of WBS chart.

Basic rule for preparing WBS
100 percent rule
Each WBS element of upper level contains every lower elements

WBS element and level ordering
Level 1 element is aprogram element, project or subprogram
Level 2 elements are the major elements subordinate to the Level 1 major elements

About decompressing and elements and under Level 3

In rule for preparation of WBS, it is difficult to identity that what focus on for decomposition of
WBS elements. There are 4 typica analysis patterns of WBS element and decomposition approach.

Decomposition approach | Physical component of products

focusing on product

Decomposition approach | Decomposition of work item.

focusing on service It may difficult to identity final products

Decomposition approach | Process oriented project

focusing on result It may difficult to identity final products

Cross sectional approach Work item relating cross | Integrated element

sectional with each level WBS
element

To be more precise, it will be
applied for Project management,

planning, design, investigation

Fabrication

Analytical element
System analysis,
Research

Process
Procedure and progress

of work

Project management

element
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Project management element Project management, one of cross sectional elements.

It should be arranged in Level2 in any kind of project.

Roaming wave planning
Stepwise refinement
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Xl Compilation for Topographic Database

Typica procedure of compilation for topographic database (map compilation) is follow.

(M

0O 0O

Data structure for digital mapping data for printed topographic map emphasis consciousness of

Buildup data structure for data set purpose

Inputting and compiling information source from except stereo plotting.

Inputting and compiling information from field survey.

Inputting and compiling toponym information use for annotation of topographic map.

line feature and building up polygon geometry, for cartographic representation.

Inspection items at editing DLM topographic information (Positional file) isin following table.

Timing and I nspection I nspection methods PreventlorT
of inspections Items Measres against
error
Digital Plotting Existence of out
Receive at Compilation range of
specification
Digital Plotting Model] Duplicate Visual or Logical
Receive at Compilation acquisition, check
Particular extent] Geometry on
Geometry

Digital Plotting Validity of Visual check on Regulate by data
Receive at Compilation Classification display or color input interface
inspection map
Digital Plotting Validity of Visual or Logical Regulate by data

Receive at Compilation
P

2
S
2
2
3

Classification Code,

and Geometry

check

input interface

Digital Plotting

Receive at Compilation

Particular extent

Self crossing error in

afeature object

Visual or Logical
check

Partly, Regulate by

datainput interface

Digital Plotting

Receive at Compilation

Particular extent

Closure principle of

polygon geometry

Visual or Logical
check

Regulate by data

input interface
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Digital Plotting Continuousnessof | Visual or Logical
Receive at Compilation line, check
Multipart line
Digital Plotting Joining between Visual or Logical
Receive at Compilation feature and feature check

( Model boundary )
Digital Plotting Unnecessary Visua or Logical
Receive at Compilation polygon boundary check

( at Model

boundary )
Digital Plotting Validity of Direction | Visua or Logica
Receive at Compilation of feature object check
(Spatial object)
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XIV Compilation for cartographic database
Cartography Representation Editing

(Editorial process of preparing fair drawing data of printed map.)
Data preparing Cartographic Representation Data

Map Representation ( Cartographic Representation )

Cartographic representations in IDMS mapping is provided take advantage of database function.
Refer to classification information of feature on database and drive rendering rule associated with

feature classification and render portraya of cartographic symbol and representation.

Main procedure of cartographic representation

O Establish the cartography specification (Map symbol and application rule)
Designing of classification and rendering rule
Prepare classification information (Thematic and quality base)

Assign global rendering rule to classification

(I Ry Wy W

In case of detect some less than perfect things and place in representation by global rule,

improve global rule or apply override rule to get perfect representation.

Following is sorting out of cartographic representation, conventional concept and technique and
related functions, manipulations, and of software program.

Validity of this sorting out is susceptible. It may other person has other idea.

Reduction
Symbolization (assign map symbol to features)
Generalization Selection (with Omission)
Modification of figures Simplification,
(Simplification) Combination,
Smoothing
Empathizing (Smoothing)
Displacement
Disconnection
Symbolize (assign color, line type)
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The priority of processing in map compilation
Generally, by convention of cartography, compilation process to be done with priority by indented

theme or group of geographic features, the general priority is following.

a
a

0O 000

Organize and edit for geodetic control points.

Organize and edit for Frame work features, (“Frame work feature” terms to River,
Shoreline, Road, and Railway features)

Organize and edit for a building and point symbols features

Organize and edit for Topography

Organize and edit for Administration boundary

Organize and edit for Vegetation boundary and vegetation symbol
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XV Quality elements of Geographic information (Digital topographic map
and GIS data)

Quality elements of Geographic information (Digital topographic map and GIS data)lS019113
Geographic information Quality principles shows ideafor quality of geographic information

Quiality
O Totality of characteristics of a product that bear on its ability to satisfy stated in product
specification and implied needs.

Product specification
O Description of the universe of discourse and a specification for mapping the universe of

discourse to a dataset

Universe of discourse

O View of therea or hypothetical world that includes everything of interest
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Quantitative quality information and non-quantitative quality information

Quantitative quality information

Data quality elements

completeness

presence and absence of
features, their attributes and
relationships

logical consistency

degree of adherence to logical
rules of data structure,
attribution and relationships
(data structure can be

conceptual, logical or physical)

positional accuracy

accuracy of the position of
features

temporal accuracy

accuracy of the temporal
attributes and temporal
relationships of features

thematic accuracy

accuracy of quantitative
attributes and the correctness of
non-quantitative attributes

and of the classifications of
features and their relationships

Non-quantitative quality information

Data quality overview element

O Purpose shall describe the rationale for creating a dataset and contain information about its

O Purpose
intended use.
O Lineage

Lineage shall describe the history of a dataset and, in as much asis known, recount the life

cycle of adataset from collection and acquisition through compilation and derivation to its

current form.

O Usage

Usage shall describe the application(s) for which a dataset has been used. Usage describes uses of

the dataset by the data producer or by other, distinct, data users.
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