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Composition of Documents 
 
Three kinds of document were prepared in the Study on the Establishment of Geographic 
Database for National Rehabilitation and Development Programme. 

 
1. The technical specifications for preparation of topographic data and printed maps 
  This specifications are described the specifications with Map symbols and application rules to 
prepare topographic data and topographic maps. 

 
2. The survey manual for preparation of topographic data and print maps 
  This survey manual is described the details how to prepare topographic data and topographic 
maps. 

 
3. The GIS Guideline for construction of Geographic information system 
  This guideline is described how to build GIS to be used widely. 
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Chapter 1.    General 
 
(Purpose)  
Art.1. The purpose of the specifications are to unify standard of mapping and secure 

essential qualities by the definition of the method of the basic surveys which 
the Survey Department, Ministry of Forestry conducts to make topographic 
data and printing maps. 

 
(Definition of topographic data) 
Aｒt. 2. The topographic data treated in the specifications are indispensable basic data to 

make printing maps. 
 
2.  The topographic maps are printed by using make-up films that is prepared from 

drawing file based on topographic data according to the specifications. 
 
3.   The topographic data treated in the specifications shall be used to make 

topographic map at scale between 1:25,000 and 1:100,000. 
 
(Geodetic fundamental elements)  
Art.4.  The reference ellipsoid and geodetic fundamental elements treated in the 

specifications are defined as follows. 
  1) Reference ellipsoid : Everest 1830 
       Semi-major radius, a=6,377,276.345m 
       Flattening       , f=1/300.8017 
  2) Parameters to convert coordinates on WGS-84 to on the reference ellipsoid. 

   dX=-246.632m 
dY=-784.833m 
dZ=-276.923m 

  3) Horizontal datum  
       First order control point : Yangon (Kyanathpo) 
        Latitude : N16˚ 58´ 20.62762˝ 
        Longitude: E96˚ 07´ 36.99563˝ 
  4) Vertical datum 
       First order benchmark : Kyaikkami 
         The mean sea level of Kyaikkami in Andaman Sea is defined as 0 meter. 
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(Units to be used)  
Art. 5. Units of measurement treated in the specifications are as follows. 

1) Length : meter 
2) Square : km² 
3) Angle : degrees, minutes and second of arc. 

 
(Map projection) 
Art. 6. Map projection treated in the specifications shall be Universal Transverse  

Mercator (UTM) projection. 
 
2.    The central meridian west of 96˚ E longitude is 93˚ and east of 96˚ E is 99˚, and 

scale factor of central meridian is 0.9996. 
 
3.   Plane coordinates are defined as E for Easting and N for Northing, and the E-value 

on the central meridian is 500 km, and the N-value on Equator is 0 m respectively. 
  

(Unit size)  
Art. 7.  The unit size to prepare topographic data is defined by following size of neat 

lines.  
        Table 1 Size of map sheet according to map scale 

Map scale Size on map sheet 
1/25,000 7.5´ ｘ 7.5´ 
1/50,000 15´ ｘ 15´ 
1/100,000 30´ ｘ 30´ 

                                        Unit is minute 
2.    The range of preparation of topographic data is defined as scaled coordinates of 4 
corners in map sheet which are converted geographic coordinates to plane coordinates. 
 
(Work processes and their orders) 
Art. 8. The general work flow of topographic mapping and their orders are defined as 

follows. 
1) Control Surveys 
2) Signalization 
3) Aerial photography 
4) Pricking 
5) Field identification 
6) Aerial triangulation 
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7) Digital plotting 
8) Digital compilation 
9) Field completion 
10) Preparation of topographic data 
11) Digital compilation for drawing 
12) Preparation of printing film 
13) Printing 
 

(Quality control) 
Art. 9.   To secure necessary quality, the person in charge of quality control shall be 

selected. 
 
2.      The quality control of topographic data shall be executed based on ISO19100 

series. 
 
(Inspection)  
Art. 10.  The inspection shall be executed by responsible person at finished point of 

each work process.  
 
(Results) 
Art. 11.  The results in the specifications are consist of final results, survey results, 

survey records and survey data. 
   1) The final results are defined as end results, which are objectives of this Study. 
   2) The survey results are defined as arranged results to proceeding work process. 
   3) The survey records are defined as intermediate results such as observation records 

to take out survey results. 
4) The survey data are defined as original data or information to be collected during 

preparation and execution of surveying. 
 

(Disclosure of the final results) 
Art. 12.  The final results should be open to the public works after finishing whole 

works. 
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Chapter 2.    Topographic Data Mapping 
 
(Definition of Topographic data mapping)  
Art. 13.  Data of topographic features are acquired from aerial photos or digital aerial 

image data, and topographic data to build geographic information system or to 
make maps are prepared using these data. 

  
(Quality of Topographic maps)  
Art. 14.  The quality of topographic data shall be satisfied the following items. 
    1) Completeness 
    2) Logical consistency 
    3) Positional accuracy 
         
          Table 2. Accuracy of horizontal position and elevation 

Item Accuracy Remarks 

Horizontal position Within 1.0mm Distance on map 

Spot height Within �ｈ/3 �ｈ is contour interval of 
main contour 

Counter line Within �ｈ/2 �ｈ is contour interval of 
main contour 

 
    4) Temporal accuracy 
    5) Thematic accuracy 

 
(Contour line)  
Art. 15.  Contour lines are defined as 3 kind of classified ones such as main contour, 

index contour and supplementary contour.  
 

2.    The main contour interval of contour is defined as Table 3. Index contour is 
defined as every 5 main contours. Interval of supplementary contour is defined 
as half of main contour. 

                  Table 3. Map scale and contour interval 
Map scale Main contour interval 
1/25,000 10 m (More thanElev.200m) 

5 m (Less thanElev.200m) 
1/50,000 20 m (More thanElev.200m) 

10 m (Less thanElev.200m) 
1/100,000 40 m (More than Elev.200m) 

20 m (Less than Elev.200m) 



 
 

Technical Specifications 

 5

 
(Map symbols and application rules)  
Art. 16.  Map symbols and application rules for printed maps should be defined 

according to purpose of the study and scale of produced maps. 
 
(Plan of operation)  
Art. 17.   The organization of operation shall prepare the plan of operation that 

contains method of operation, instrument to be used, purpose and so on in each 
work process. 

 
(Construction of ground controls) 
Art. 18.  Additional ground control points such as horizontal control points and 

benchmarks are established in order to aerial triangulation for topographic data 
mapping. 

 
(Positional accuracy of ground controls)  
Art. 19.   Positional accuracy of control points are defined as Table 4. 
 
       Table 4. Accuracy in standard deviation of ground controls 

Map scale Horizontal position Elevation 

1/25,000 0.5 m 0.3 m 

1/50,000 0.5 m 0.3 m 

1/100,000 1.0 m 0.5 m 

 
(Densification of necessary ground controls) 
Art. 20.   Additional ground control points shall be performed by control survey in 

case that number of control points is not sufficient to execute aerial triangulation 
in the study area. 

 
(Classification of ground controls)  
Art. 21.   Ground controls are classified into horizontal controls and vertical controls. 
 
(Horizontal control survey)  
Art. 22.    Horizontal control survey is performed by GPS survey.  
 
(GPS survey)  
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Art. 23.   The GPS survey is defined to receive the signal from GPS satellites and to 
determine horizontal and vertical coordinates of observed points. 

 
(Location of horizontal controls)  
Art. 24.   Horizontal control points shall be established at suitable location to secure 

quality of aerial triangulation. 
    1) At four corners of the study area 
    2) On peripheral boundary of the study area 
    3) Inside of the study area 
 
(Instruments to be used)   
Art. 25.  The following instrument should be used for GPS survey. 
    1) GPS survey instrument : dual frequency carrier phase receiver 
    
(GPS observation) 
Art. 26. GPS survey is performed by static positioning using carrier phase. 
2.     Observed hours and number of session are defined at Table 5. 
 
        Table 5 GPS observation hour and number of session 

Measured distance Observed hour Session numbers 
Less tan 30km 2hour 1 time 

Less than 50km 3hour 1 time 
More than 50km 6hour 1 time 

 
(Calculation of horizontal and vertical position) 
Art. 27.  Base lines should be calculated based on the known control points using the 

Base line analysis program. Furthermore, the horizontal and vertical position of 
new control points should be calculated based on the calculated base lines by 
3-dimensional network adjustment program. 

2.     The position should be calculated on WGS-84, and these results should be  
converted to position on the reference ellipsoid using parameters shown Art.4.1. 

 
(Arrangement of GPS survey) 
Art. 28.  After GPS observation, final coordinates list and description of GPS point 

and detail reports shall be prepared. 
 
(Quality control/Re-observation)  
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Art. 29.  The results of calculation shall be inspected. GPS observation should be 
performed again if errors exceed by tolerance. 

    1) Loop residuals that are selected periphery of polygons of adjacent session, do 
not exceed in 1 ppm of total distance. 

    2) Difference of duplicated sides of polygon of each session do not exceed by 1 
ppm of total distance. 

 
(Vertical control survey)  
Art. 30.   Vertical control survey shall be performed to determine elevation of new 

control points based on existing benchmarks. 
2.    Vertical control survey is performed by the following methods. 
    1) Conventional leveling 
    2) GPS survey 
 
(Planning of leveling route)  
Art. 31.   Leveling routes are planned in order to establish vertical controls for 

orientation of aerial photos by aerial triangulation. 
 
(Instrument to be used) 
Art. 32.   Instrument to be used for conventional leveling is adopted as follows. 
    1) 3-order level 
      Sensitivity of level : 40˝/2mm  
    2) Survey rods 
      Reading unit is 1mm 
 
(Execution of leveling)  
Art. 33.  Elevation of control points shall be observed by level and survey rods based 

on existing benchmarks. 
2.    Vertical control points to be specified easily on contact print should be selected 

and pricked. 
 

(Quality control)  
Art. 34.    Closure errors are calculated after observation. Re-observation shall be 

executed in case that closure errors have exceeded the tolerance. 
     1) Tolerance of loop closure error : 40mm√S   S is total distance and unit is km 
     2) Tolerance of misclosure between existing controls : 50mm√S    
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(Calculation of elevation in GPS survey) 
Art. 35.   Calculated height of control points should be corrected based on geoid 

undulation. 
 
(Arrangement of leveling)  
Art. 36.  Vertical control points are identified on contact print by pricking , and 

describe elevation. 
 
(Quality control) 
Art. 37.   Results of leveling are evaluated, and results should be shown on the quality 

control sheet. 
 
(Signalization)  
Art. 38.    Signals shall be set on ground control or eccentric location in order to 

identify ground controls on aerial photo. 
 

(Setting of signals)  
Art. 39.   Size, shape and color are defined to identify signals easily on 2-times or 

4-times enlarged prints. 
2.  Size of signals are decided to depend upon scale of aerial photos shown Table 6. 
 
           Table 6 Shape, size and color of signals 

Photo svale Shape Size Color 
1/25,000 Square, 3Wings, 4Wings 5mｘ1m White 
1/50,000 Square, 3Wings, 4Wings 5mｘ1m White 

1/100,000 Square, 3Wings, 4Wings 10mｘ2ｍ White 

 
(Eccentric signalization)  
Art. 40.   Eccentric elements such as distance and bearing shall be observed, in case 

that signals have set eccentric location instead of principal control point. 
2.    Coordinates of signal shall be calculated, furthermore the descriptions of point 

should be prepared. 
 
(Confirmation of signals)  
Art. 41.   Signals shall be confirmed to identify on aerial photos as soon as possible 

after aerial photography. 
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(Quality control) 
Art. 42.    Quality of signalization shall be evaluated, results shall be arranged on 

quality control sheet. 
 
(Pricking)  
Art. 43.   Control points shall be identified on aerial photos by pricking in case that 

signals have not been able to confirm on aerial photos. 
2.    Pricking should be executed in case that signals are not set on control points. 
 
(Execution of pricking work)  
Art. 44.  Topographic features to identify on aerial photos shall be selected, and they 

shall be pricked. In this case, eccentric elements shall be measured from 
principal control point and coordinates of pricked points should be calculated. 

2.   A few preliminary features as reference point should be selected and pricked. 
     Coordinates of signal shall be calculated, and prepared detail report and 

description of point. 
 
(Quality control) 
Art. 45.  After description and calculation sheet of pricked points shall be inspected, 

the results should be arranged on quality evaluation sheet. 
 
(Aerial photography)  
Art. 46.  Aerial photographs to prepare topographic data shall be executed. And photo 

processing work shall be executed to continue next work.  
 

(Scale of aerial photographs)  
Art. 47.  The scale of aerial photographs shall be determined according to the quality 

of prepared topographic data. 
 
 (Aircraft and aerial camera to be used)  
Art. 48.  The aircraft and aerial camera satisfied suitable conditions shall be used. 
    1) The aircraft should be furnished with GPS navigation system and shall be able 

to fly stably. 
    2) The aerial camera shall be selected precise metric camera with high resolution, 

small distortion and precise focal distance. 
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(Plan of aerial photography)  

Art. 49.  Aerial photography should be planned in consideration of following items.  
1) Photo course should be planned in straight line and equi-altitude. 
2) Adjacent photos should be over-lapped of 60 % and adjacent courses should 
be side-lapped of 30 % respectively. 
3) Continuous airborne kinematic GPS positioning should be observed. 

2.   Three-dimensional coordinates of exposure position should be calculated on the 
reference ellipsoid. 

(Execution of aerial photography) 
Art. 50.   Aerial photography covers whole study area shall be executed. 
 
(Quality control) 
Art. 51.  After aerial photography, the negative film should be processed soon. The 

quality of negative film should be inspected. 
The results should be arranged on quality evaluation sheet. 
 

(Calculation of exposure position)  
Art. 52.  Three-dimensional coordinates of exposure position of each aerial photo 

should be calculated in case that Airborne kinematic GPS positioning have 
performed during aerial photography. 

 
(Re-photography)  
Art. 53.   Aerial photography shall be executed as soon as possible, in case of 

re-photography because of less quality. 
 
(Preparation of contact prints and enlarged prints)  
Art. 54.  Contact prints or enlarged prints should be prepared if necessary. 

 
(Preparation of digital aerial image)   
Art. 55.  Digital aerial image data should be prepared from negative film or positive 

films using precise scanner, in case of preparation of topographic data using 
digital plotters. 

2.     The resolution of digital image data should be adopted 20µm . 
3.     Prepared digital image data should be stored on CD-ROM or equivalent general 

purpose media. 
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(Instrument to be used)  
Art. 56.   Precise scanner with following specifications should be used to prepare 

digital aerial image data. 
    1) Geometric accuracy : not less than 10µm 
    2) Range of observation : more than 250 mm x 250 mm 
 
(Index map)  
Art. 57.   The index map of taken aerial photos shall be prepared at suitable scale. 
 
(Quality control) 
Art. 58.   Quality of aerial photos should be evaluated, the results are arranged on 

quality control sheet. 
 
(Field identification)  
Art. 59.   Field identification should be performed in order to interpret topographic 

features from aerial photos. 
  
(Preparation of field identification)  
Art. 60.   Prior to field identification, preliminary study should be performed to grasp 

study items, range and volume of study, based on aerial photo, existing maps 
and some materials  

 
(Execution for field identification)  
Art. 61.   The following items should be surveyed based on results of preliminary 

study. 
    1) Confirmation of preliminary study 
    2) Survey where interpretation is difficult or impossible 
    3) Survey where topographic features are changed after aerial photography 
    4) Confirmation of rules for application of map symbols 
    5) Confirmation of annotations and administrative border 
    6) Others 

 
(Quality control)  
Art. 62.   Completion of field work and confirmation of study items are executed, and 

the results should be arranged on quality evaluation sheet. 
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(Aerial triangulation)  
Art. 63.   Aerial triangulation is performed to determine orientation parameters in 

order to acquire topographic data from aerial photos. 
 

(Flight courses)  
Art. 64.   Flight courses for aerial photography should planned from east to west, and 

vice versa. 
2.    Cross courses should be added in case that airborne GPS support aerial 

triangulation have been adopted. 
  

(Number of control points)  
Art. 65.  Ground controls to control horizontal position and elevation shall be 

distributed at the optimum location of the study area. 
2.     Number of ground controls can be reduced in case of airborne GPS support 

aerial triangulation. 
 

(Pass-points and Tie-points)  
Art. 66.   Pass-points should be selected suitable location of upper, middle and lower 

parts in stereo model. 
2.     Tie-points should be selected at least one in each model. 

 
(Inner orientation)  
Art. 67.   Pass-points, Tie-points and control points shall be selected on aerial photos . 

These photo coordinates shall be observed, and inner orientation shall be 
performed. 

2.    Residuals after inner orientation are less than the tolerance by 20 µm.  
 
(Relative orientation)  
Art. 68.   Relative orientation is carried out using Pass-points, Tie-points and control 

points.  
2.    Residuals after relative orientation shall be less than the tolerance by 20µm.  

 
(Execution of block adjustment)  
Art. 69.  The block adjustment shall be performed using the prescribed block 

adjustment program.  
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2.    Standard deviation of residuals after adjustment is evaluated, and shall be 
confirmed less than the tolerance by 20µm. 

 
(Quality control)  
Art. 70.  The report shall be arranged after evaluating the results of aerial 

triangulation. 
 
(Digital plotting) 
Art. 71.  Geographic data to prepare topographic map from aerial photos or digital 

aerial image shall be acquired according to the specifications. 
  
(Instrument to be used)  
Art. 72.  Digital plotter should be used to acquire geographic data. The digital plotter 

with following functions should be selected.  
    1) Correction of camera calibration 
    2) Inner orientation 
    3) Relative orientation 
    4) Aerial triangulation 
    5) Data acquisition of data structure such as point, line and polygon 
    6) Data acquisition with classified code 
 

(Preparation of stereo model)  
Art. 73. Stereo models shall be oriented using results of aerial triangulation and 

coordinates of control points. 
 
(Data acquisition)  
Art. 74.   Topographic data shall be acquired from stereo models in following order. 
    1) Control points(GPS points, Triangulation points, Benchmarks) 
    2) Skeletal features (rivers, coast line, roads railways) 
    3) Urban district 
    4) Topography 
    5) Administrative boundary 
    6) Border of land use 
    7) Others 
2.    Classified codes to specify geographic features shall be added with geographic 

data. 
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(Quality control)  
Art. 75.   Plotted topographic features shall be inspected by draft map. The quality 

control sheets should be arranged. 
  

(Digital compilation)  
Art. 76.   Topographic data acquired by digital plotting shall be compiled according to 

the specifications. These data shall be revised by materials collected in field 
identification and field completion. 

 
(Instrument to be used) 
Art. 77.   Digital compilation system should be used to compile acquired topographic 

data. Digital compilation system with following functions should be selected. 
    1) To be able to acquire topographic data directly from 3-dimensional model 

formed by image data. 
    2) To be able to move, amend and delete topographic data. 
    3) To be able to connect to and divide into line data and polygon data. 
    4) To be able to deal with raster data. 
    5) To be able to import and export data produced by other system. 
    6) To be able to manage database 
    7) To be able to query and display digital topographic data. 
    8) To be able to represent topographic data with map symbols 
    9) To be able to output map 
    10) To be able to define a coordinates system and convert to another coordinate 

system. 
 
 
(Jointing between adjoining map sheets)  
Art. 78.   Topographic data shall be divided into each map sheet, and arranged in units 

of map sheet. 
2.     Topographic data intersected at neat line shall accord with same feature of 

adjacent map sheet. 
 
(Quality control)  
Art. 79.   Compiled data shall be evaluated by check and inspection using plotted map. 

The results should be arranged on quality control sheet. 
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(Field completion)  
Art. 80.   Supplementary survey to following necessary items are executed in the field 

based on plotted print by compiled topographic data. 
    1) Confirmation of boundaries, names of place and annotations 
    2) Field survey of doubt parts during compilation 
    3) Field survey of parts to be necessary 
    4) Confirmation of quality of plotting if necessary 
 
2.    Topographic data shall be completed to revise based on the results surveyed in 

the field. 
 
(Quality control)  
Art. 81.   Completed topographic data shall be inspected and inspected according to 

specified specifications. And results shall be shown on quality control sheet. 
 

(Preparation of metadata)  
Art. 82.   Metadata shall be prepared the prescribed form additionally. 
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Section 3    Preparation of topographic maps 
 

(Compilation for drafting)  
Art. 83.   Drawing file shall be prepared to symbolize topographic data. Drawing file 

shall be compiled according to specified map symbols and application rules. 
 

(Preparation of make up films)  
Art. 84.    Make up films shall be prepared to divide into each color edition( 6 colors) 

using drawing file.. 
 
(Proof printing)  
Art. 85.    Post script editions shall be prepared from make up films. Proof prints 

shall be executed using proof printing machine 
 
(Inspection/Proof)  
Art. 86.   Printed maps shall be inspected. Proof print should inspected that items 

such as omissions of feature, upside down relation of each feature, tone of color, 
gap of resister, dust and so on, shall be checked. 
In case that some errors have been found topographic data shall be corrected 
first, and drawing file shall be prepared again. 

 
(Final map print)  
Art. 87.    Each map sheet shall be printed by prepared post script edition films set on 

the offset printer machine. 
 
(Quality control) 
Art. 88.    Final printed maps shall be inspected and evaluated, then the results should 

be shown in the quality control sheet. 
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よ
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。
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。
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 b
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。
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。
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Category(8) Water Area and  Related Structures
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Category(8) Water Area and  Related Structures
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Category(8) Water Area and  Related Structures
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Category(9) Contour Line and Topography
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Detailed specification for Annotation 

 

1. Arrangement of Annotation 
The priority for arrangement of annotation is as follows: 

1=First priority,
2=Second prioirty
3=Third priority
4=Fourth priority
5=Fifth priority
6=Sixth priority

 

 

 

 

 

 
 

 
 
2. Size of Annotation 

The conversion of text size for annotation is as follows 
Text height   

in Capital Height 
(unit in ‘mm’) 

in Point 
(unit in ‘pt’)

in Body size 
(unit in ‘mm’)

	 	 	 4.3	 	 	 　　17 6 
	 	 	 4.0	 	 	 　　16 		 	 5.64 
	 	 	 3.5	 	 	 　　14 4.94 
	 	 	 3.0	 	 	 　　12 		 4.23 
	 	 	 2.5	 	 	 　　10 3.53 
	 	 	 2.0  　　8 2.82 
	 	 	 1.5  　　6 2.12 

 
 
 
 

 

5 

3 
 

 

 

 

6 

2 

1

4 

Objective Feature Position is changeable
in this range.
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1. Objectives of Survey Manual 
This manual explains the details of the process to establish the Study on the Establishment 
of Geographic Database for National Rehabilitation and Development Programme in the 
Union of Myanmar. This manual will help to make newly and update national topographic 
maps in the future.  

 
The final products to prepare in this manual have 3 items. 
(1) Topographic data file 
This dataset contains all topographic features to prepare the 1/50,000 scale map.  

 
(2) 1/50,000 scale topographic maps 
The drawing file will be prepared by symbolizing topographic data based on the 
specifications of Map Symbols and Application Rules. Topographic maps will be printed 
using color separated files of the drawing file. 
 
(3) Spatial data framework 
Topographic data will be structurelized, and this dataset will be used to construct GIS as 
basic database. 
 

2. The work flow of the Study 
The study is executed applying modern digital photogrammetry.  
1) To apply digital level to leveling 
2) To adopt GPS to control points survey 
3) To apply GPS survey to determine orthometric elevation  
4) To acquire topographic data directly from stereo models using digital potters 
5) To apply digital technology to survey in the field identification 
6) To compile topographic data using digital compilation system. 

 
 

The work flow to prepare topographic map data and topographic maps by digital 
photogrammetry adopted in this study is shown in next page. 
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Fig. 2.1.1 The work flow adopted in the Study 
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3. Preliminary Work 
The work plan should be prepared to adopt the following suitable technologies based on the 
technical specifications of the study. 
1) Geodetic Survey technology 
2) Digital photogrammetric technology 
3) Geographic Information Science technology 
4) Information Technology 

 

3.1 Preparation for work 
Following plan of work should be prepared. 
1) Plan for aerial photography 
2) Plan for leveling routes 
3) Plan for distribution of ground controls 
4) Specifications for map symbols and their application rules 
5) Specifications for marginal information of map sheet 
6) Map sheet plan 

 

3.2 Preparation of machinery 
Following main machineries are used. 
1) Digital levels 
2) GPS survey sets 
3) Digital plotter 
4) Digital compilation system 

 

3.3 Collection of materials and documents 
The documents necessary to prepare topographic maps should be collected. 
1) Existing 1/50,000 topographic maps and 1inch to 1mile map 
2) Other topographic maps (for instance 1/200,000) 
3) Final results and description of existing control points 
4) Magnetic declination, and annual rates of change 
5) others 
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3.4 Confirmation of geodetic elements 
The following geodetic elements are confirmed before starting the work. 
1) Reference ellipsoid : Everest1830 

Semi-major radius : 6,377,276.345ｍ 
Flattening : 1/300.8017 
 

2) Origin of plane control : Yangon (Kyanathpo) 1st order Geodetic Control 
Table 3.4.1 Coordinate of Origin 
Latitude N  16°58′20.62762″ 
Longitude E  96°07′36.99653″ 

 
3) Transformation parameters from the WGS-84 ellipsoid to the Myanmar Datum 2000. 

∆X = – 246.632 m 
∆Y = – 784.833 m 
∆Z = – 276.923 m 

These values were calculated assuming the geoid height at Yangon 1st order Station as 0 
meter. 

 
4) Origin of vertical control :  

Elevation of the existing 1st order benchmarks in Kyaikkami is adopted. 
 

5) Map projection 
UTM projection is adopted. Myanmar contains both Zone46 and Zone47 which central 
meridian is 93°E or 99°E respectively. 
 

6) Map symbols and marginal information of map 
They are decided after discussion between the Study Team and Survey Department 
based on the drafts. 

 
7) Map sheet design 
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4. Signalization for Ground controls 
Prior to taking aerial photographs, ground controls should be set up signalized to be 
identified easily on films. 
(1) Final products in signalization 
- Descriptions of pricked point 
- Marked contact prints or enlarged photos 

 
(2) Materials and documents used 
- Distribution map of existing and planned ground controls 
- Marked contact prints or enlarged photos 

 
(3) Equipment and instruments used 
- Signals 
- Plane Table 
- Compass 
- Camera 

 
(4) Procedure 
1) Selection of suitable position for control point 
2) Establishment of control point pile 
3) Setting up Signals 
4) Observation of position and height of eccentric reference points 
5) Calculation of coordinates and elevation of reference points 
6) Preparation of Description of signalized point 
7) Confirmation of signalized points, and marking on contact prints or enlarged print 
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5. Simple Leveling 
Vertical control survey is carried out to orient aerial photos. Vertical control points are 
generally executed by leveling. When leveling is difficult to be carried out due to the very 
long distance or mountainous area, vertical controls may be determined by GPS survey so 
called GPS leveling. 

 

5.1 Reconnaissance of existing benchmarks 
Benchmarks used as start point or ending point of leveling are selected, after reconnaissance 
of existing benchmarks. 

 
Table 5.1.1 Classification of leveling and used instrument  

Classification Sensibility of level Reading Staff 
1st order 10”/2mm 0.01mm Inver staff 
2nd order 20”/2mm 0.1mm Inver staff 
3rd order 40”/2mm 1mm Wooden staff 
4th order 40”/2mm 1mm Wooden staff 
Simple 40”/2mm 1mm Wooden staff 

 
Table 5.1.2 Specifications of leveling 

Classification 
of leveling 

Residual between 
go and return 

Closure error of 
survey loop  

Closure error 
between existing BMs 

1st order  2.5mm√S 2mm√S 3mm√S 
2nd order 5mm√S 5mm√S 6mm√S 
3rd order 10mm√S 10mm√S 12mm√S 
4th order 20mm√S 20mm√S 25mm√S 
Simple 50mm√S 50mm√S 50mm√S 

Note: S means distance of observation in km. 

5.1.1 Products 
- New leveling route map 
- New benchmarks 

 

5.1.2 Materials and documents used  
- Existing leveling route map 
- Final results and description of existing benchmarks 
- Contact prints 

 

5.1.3 Equipment and instruments used 
- Digital levels 
- Handy GPS 
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5.1.4 Procedure 
1) Reconnaissance of existing benchmarks 
2) Reconnaissance of new benchmarks at planned site 
3) Decision of location on new benchmarks 
 

5.2 Leveling 
The simple leveling is carried out to determine elevation of benchmarks. 

 

5.2.1 Materials and documents used 
- Description of existing benchmarks 
- Leveling route map 

 

5.2.2 Equipment and instruments used 
- Levels 
- Tripod 
- Leveling staff 
- Foot plates 
- Survey umbrella 
 

5.2.3 Products 
- Descriptions of benchmark 
- Quality control sheet 

 

5.2.4 Procedure 
1) Inspection of level 
2) Leveling to inspect the start benchmark 
3) Observation 
4) Calculation of elevation 
5) Checking of observation residuals 
6) Preparation of final result 
7) Preparation of description of benchmarks 

Elevations are filled out in the description of ground control that is prepared in previous 
process. 

8) Preparation of quality control sheet 
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6. GPS Survey 
Necessary plane coordinates of control points are surveyed in order to execute aerial 
triangulation. 

 

6.1 Elements for GPS surveying 
Shift parameters between two datums is necessary to transform the coordinates. 
Results of GPS observation is based on WGS-84 and must be transformed to Myanmar 
Datum 2000. The transformation parameter was provided by Survey Department. 
Fig.6.1.1 shows the image of origin shift and the geodetic elements of two datums are 
shown in Table 6.1.1. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 6.1.1 Image of origin shift 
 

Table 6.1 Geodetic elements 
Geodetic System WGS-84 Myanmar Datum 2000 

Reference ellipsoid WGS-84 Everest 1830 
S. M. radius (m) 6,378,137.000 6,377,276.345 

Flattening 1/298.257223563 1/300.8017 
∆X (ｍ) -246.632  
∆Y (ｍ) -784.833  
∆Z (ｍ) -276.923  

 
 

Myanmar Datum 2000 
(Everest1830 Ellipsoid) 

WGS-84 Ellipsoid 

shift parameters of origin 

Z 
Z 

X 
X 

Y 
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6.2 Control Survey 
Ground control points are established in order to perform aerial triangulation. 

 
(1) Materials and documents used 
- Control point distribution map 
- Final result and description of existing control points 
- 2 times enlarged aerial photos 

 
(2) Equipment and instruments used 
- GPS survey instruments 
- PC with base line analysis and net adjustment software 
- Plane table survey sets 
- Compass 

 
(3) Products 
- Final result and description of control points 
- Distribution map of control points 
- Pricked aerial photos 
- Quality control sheet 

 
(4) Procedure 
1) Planning of observation 

Existing control point available in the study area is only Yangon 1st order station. 
Necessary control points are arranged on appropriate position for aerial triangulation and 
plotted on 1/200,000 scale map. 
Based on this map, GPS observation session plan is prepared. 

 
Table 6.2.1 Specifications of GPS Survey 

Method of observation Static observation 
Observation time 1 hours 
Number of session 1 

 
2) Observation 

GPS observation is executed based on observation plan 
 

3) Pricking of control points 
Position of observed control points are pricked on aerial photos. 
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If eccentric reference points are pricked, elements of eccentricity (eccentric distance and 
bearing) of reference points are measured by compass or plane table survey. 

 
4) Calculation 

Baseline vector is analyzed by base line analysis software. Coordinates and elevation of 
observed points is calculated by three dimensional adjustment using the baseline analysis 
results. 

 
5) Checking 

Quality of GPS observation is checked by the report of observation. and quality control 
sheets. 

 
6) Preparation of final results 

The coordinates of checked control points are transformed to the Myanmar Datum 2000 
coordinates system by using 3 shift parameters. 
Elevation of the results of GPS surveying is ellipsoidal height and must be converted to 
orthometric height. 
 

6.3 Preparation of Geoid undulation map 
The elevation we need to prepare topographic map is the orthometric height. On the other 
hand, the elevation measured by GPS is the ellipsoidal height and it must be converted to 
the orthometric height. 
Geoid undulation map is necessary to convert the ellipsoidal height to the orthometric 
height. Geoid undulation map of the study area is prepared using the result of direct leveling 
and GPS observation. 

 

6.3.1 Geoid 
If static sea surface without shaking were assumed, this is one of the leveling surfaces. We 
call this equi-potential surface Geoid. The Geoid is a shape of the earth, and is a standard of 
elevation on land. The Geoid is not simple sphere, and the surface of Geoid is undulated 
because the mass distribution of the earth is not uniform. 
The image of world Geoid undulation is shown in the fig.6.3.1 
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6.3.2 Conversion of orthometric height from ellipsoidal height 
Orthmetric height is calculated as follows. 
The relation between ellipsoidal height and orthometric height is shown in the fig.6.3.2.  

 
 
 
 
 
 
 
 
 
 
 

 

 
 
 
 
 

Fig. 6.3.1 World Geoid Map 
Contour interval: 20m, shadowed area means positive 

Source: Introduction of geodesy by Dr. Yukio Ogiwara 

Ground surface 

Geoid surface 
(mean sea level) 

Ellipsoidal surface 
Everest 1830 

HE 

HO 

N 

HO ：Orthometric height 
N ：Geoid height 
HE ：ellipsoidal height 
HO = HE – N 

Fig. 6.3.2 Relation between ellipsoidal height and orthometric height 
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(1) Materials and documents used 
- Final result of existing benchmarks 
- Final result of new benchmarks 

 
(2) Equipment and instruments used 
- GPS Survey instruments with antenna, battery, and accessories 
- PC with base line analysis software and 3 dimensional network adjustment software 
 

(3) Products 
- Geoid undulation map 

 
(4) Procedure 
1) Execution of GPS survey on existing or new benchmarks 

GPS survey is executed to obtain ellipsoidal height of each benchmark. In case of 
benchmark where GPS observation is difficult to be carried out, suitable eccentric point is 
observed. 

2) Calculation of three dimensional coordinates 
According to the same method of GPS surveying described in article 3.4. GPS calculation 
is carried out. 

3) In case of eccentric observation, elevations of eccentric points are surveyed by direct 
leveling. 

4) Calculation of plane coordinates 
Calculated geographic coordinates are converted to UTM plane coordinates and 
ellipsoidal height. 

5) Calculation of Geoid heights 
Geoid height of each observed point is calculated. Geoid height is obtained by following 
formula. 
 

Geoid height = Ellipsoidal height - Orthometric height 
= Elevation of GPS surveying - Elevation of Direct leveling 

 
Geoid height calculated in this study is from the Myanmar Datum 2000 ellipsoid. The 
approximate range of Geoid undulation in this study area is from -13m to 6m. 
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6) Preparation of Geoid undulation map 
Geoid heights are plotted on 1/500,000 scale map. Based on the plotted data, contour 
lines of 10cm interval are drawn. 
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7. Pricking 
Aerial photo signal is desirable for new project. However, in some case pricking is 
necessary due to various reasons. Ground controls should be identified precisely on aerial 
phopos, so objects to be pricked should be selected carefully. 

 
(1) Materials and documents used 
- Distribution map of control points 
- Descriptions of control point 
- 2 times enlarged photos 
 

(2) Equipment and instruments used 
- Plane table or Compass 

 
(3) Products 
- Distribution map of pricked control points 
- Description of pricked point 
- Pricked 2 times enlarged photos 
 

(4) Procedure 
1) Selection of reference points which are identifiable on contact prints or 2 times enlarged 

prints 
2) Prick reference points on photo using pricking needle 
3) Observation of position of reference points 
4) Calculation of coordinates of reference points 
5) Preparation of description of pricked points 
6) Preparation of quality control sheet 

 
(5) Magnetic declination and meridian convergence 
1) If the magnetic declination and meridian convergence affect to the plane rectangular 

coordinate of eccentric point, they should be compensated. 
2) Magnetic declination of the study area is almost zero and it may be omitted. In this 

study it is not compensated. 
Meridian convergence is near 1 degree at the border of UTM zone. The influence of this 
value to the 1/50,000 scale mapping is ignorable. However, in this study it was 
compensated.  
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8. Aerial triangulation 
Exterior parameters of each aerial photograph are computed by using block adjustment 
program of aerial triangulation. And these parameters are used to form stereo models in 
order to acquire topographic features. 

 
(1) Products 
- Final result of aerial triangulation 
- Quality control sheet of aerial triangulation 

 
(2) Materials and documents used 
- Final result and description of ground control points 
- Distribution map of control points 
- Index map of aerial photos 
- Digital images of each aerial photo 
- File of exposure station of each aerial photo 
- Document of parameters of aerial camera 

 
(3) Machines and instruments used 
- Digital plotter to acquire photo coordinates 
- Block Adjustment Software 
 
(4) Procedure  

 
                         
                         
                         
                         
 
                         
                         
 
 
 
 
 
 

Preparation

Input of aerial photo images 

Input of control points and exposure station 

Execution of Inner orientation 
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                                         Ｎo, not accepted 
                         
                         
                                       Yes, accepted               
                         
                         
 
                         
                         
                         
 

Fig.8.1.1 Flowchart of aerial triangulation 
 

1) Preparation 
Collect materials and documents to perform aerial triangulation. 
Preparation of suitable instruments to perform aerial triangulation. 
Design the numbering system to perform aerial triangulation 

2) Input of control points and exposure station 
Data files of ground control points and exposure stations are inputted to digital plotter.  
Coordinates of ground control points and exposure station should be confirmed to convert 
to Myanmar Datum 2000 coordinates system. 

3) Input of aerial photo images 
Input photo images in the digital plotter according to numbering system. 

4) Execution on inner orientation 
Image coordinates of fiducial marks on aerial photos are observed.  
Inner orientation is performed and residuals after computation are checked. 
If residuals exceed the tolerance (0.030mm), re-observation should be performed. 

5) Observation of photo coordinates 
Pass points and tie points in suitable location of aerial photo are selected. 

Examination

Observation of photo coordinates 

Error snooping by relative 

orientation 

Block adjustment 

Documentation of results 

Store results on CD-ROM 
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6) Error snooping by relative orientation 
Image coordinates of pass points, tie points and control points are observed and relative 
orientation is performed. 
If residuals of observed points exceed the tolerance (0.020mm), re-observation of rejected 
point should be performed and relative orientation should be performed again to eliminate 
wrong observation. 

7) Block adjustment 
Block adjustment is performed by using Block Adjustment Software. 

8) Documentation of results 
Result of adjustment is arranged to make a file. 

9) Storage of results 
Result of adjustment is recorded and storeed on CD-ROM. 
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9. Digital Plotting 
Photogrammetric mapping is a process to plot geographic features existing on the surface of 
mapping area by using aerial photo images. Plotting means that the features are interpreted 
and classified into pre-determined map features and then their figures are drawn by using 
points, lines and polygons with distinctive marks, symbols and colors. In case of digital 
mapping, points, lines and polygons are recorded as digital data often in separate layers or 
files. In digital mapping other cartographic features which also comprise map contents are 
made and recorded in digital format. 

 

9.1 Necessary material 
Collecting the following data or material before the start of the work and check the contents. 
- Aerial photo image data 
- Results of aerial triangulation 
- Photo index maps 
- Technical specifications (including map symbol and application rules) 
- Data collected by field identification surveys 
- Photo interpretation card (key) 

 

9.2 Necessary instruments 
9.2.1 Function of digital plotter 

In digital plotting, a system called digital plotter will be used. The system has two major 
functions. 
(1) Display aerial photo or orthophoto mosaic in mono or stereo image as already oriented 

models. 
 

(2) From mono or stereo images displayed on the monitor, make models of geographic 
features in vector format and also superimpose the resultant figures onto images such as 
aerial photos. 

 
Digital plotter is also called soft copy photogrammetric workstation. The major difference 
from conventional analogue or analytical plotters is that most of the functions are handled 
by software installed on PC or workstations. 

 
Furthermore, photos to be used for plotting are not positive films but scanned image data. 
Plotted figures are then recorded as figures with coordinate values on CAD files. 
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Figure 9.2.1 Digital Plotter 

Summit Evolution Digital Photogrammetry Workstation  
 

9.2.2 Component of digital plotting machine 
In general digital plotting system is a part of a module which comprises digital 
photogrammetric workstation software. Specifications for the record of plotting data often 
depend on the specifications and functions of CAD software. 
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Figure 9.2.2 Composition of digital plotter 

 

9.3 Final products 
- Topographic map file (AutoCAD DWG file) 
- Printed out maps of above item 
- Map feature code table 
- Quality control sheet 

 

9.4 Work procedures 
9.4.1 Preparation 

(1) Confirmation of mapping area and sheet allocation plan 
First the extent of the mapping area is confirmed. If water areas such as sea is included in 
the mapping area, it is checked to see if the location and shape of shore lines are 
unchanged and if the planned sheet allotment needs not be changed. 
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Figure 9.4.1 Orthophoto mosaic made from aerial photographs 

Solid lines are original sheet assignment plan. It was found 
that a part of land area could be covered if original sheet 
assignment plan was applied. In this case addition of a new 
sheet or extension of the coverage is required. 
 

(2) Preparation of map symbols 
Shape and size of map symbols will be designed by referring to map symbol rules. CAD 
software installed on digital plotting system is used for this map symbol designing work. 

 
(3) Preparation of map feature code table 

Map feature code table is a table to define the following things for the preparation of 
topographic map data files. Digital mapping will be carried out according to this table. 

 
- Geographic features to be mapped 
- Rules for geographic features interpretation and classification 
- Method of data recording 

 
1) Geographic features to be acquired 

Define the type of geographic features which correspond to each map symbol and 
annotation rules. 

 
Map symbol consists of point, line, face or text, or a combination of one or two of these 
elements. In general, a map symbol corresponds to a figure of geographic feature. 
However, if a map symbol comprises of more than one figure, it will be defined as unique 
geographic feature for each element of a figure. For example, spot height point consists of 
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point and text objects. 
 

2) Rule of interpretation and classification of geographic features 
Considering application rules of each map symbol in annotation rules and also map scale, 
definition of each geographic feature will be clarified. Also, mapping method will be 
clarified as mapping standard. 

 
3) Method of data recording 
Information of geographic features acqired by digital plotting will be recorded onto CAD 
drawing files as figure data which has geometry of point, line or polygon. Method of 
recorded data depends on each CAD software, which is a compilation system of digital 
plotter. Therefore, elements of map feature code table can be divided into two groups. 

 
Those do not depend on the compilation program of each digital plotting machine 
- Geographic features classification number 
- Name of geographic feature and its definition 
- Type of geometry of figure by which geographic feature is represented. 

 
Those depend upon the compilation program of each digital plotter 
- Attributes of figures (such as type, image, color, line type, line width) which will be used 

to classify geographic features and also which is already incorporated into a compilation 
program. Name and function of these attributes of figure are various according to each 
compilation system. 

 
If more than one type of digital plotting machine is used, elements which depend upon the 
function of compilation program of each machine will be made in a way they will fit to 
each system. 

 
Please refer to Appendix 1 “Basic mapping feature code table for Myanmar 1:50,000 
Topographic mapping” and Appendix 2 “Mapping feature code table for AutoCAD 
system”. 

 
(4) Preparation photo interpretation card (key) 
Purpose of making photo interpretation card (key) is the unification of rules for plotting, 
interpretation and feature classification. When geographic features are plotted, photo 
interpretation card is useful for features which may be interpreted differently by different 
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operators but which has some specific characters identifiable on aerial photos and help 
operators to make correct interpretation. Samples of such case are: 

- Classification of density of forest (classification of dense and sparse forests) 
- Identification of features with distinctive pattern such as orchard 

 

9.4.3 Entry of orientation parameters and its confirmation 
Import the results of aerial triangulation into digital plotter as orientation parameters. And it 
will be confirmed if the entered parameters are correct. 

 
Location of existing control points will be measured on a model displayed on a monitor 
screen. And it will be confirmed if the measurement results are consistent with the control 
point coordinates and aerial triangulation results. 

 

9.4.4 Acquisition of ground feature data 
(1) Topographic map data will be divided according to sheet assignment plan. 
(2) Digitization of geographic features will be carried out according to the definition and 

plotting rules defined in map feature code table. It should be noted that the photo 
interpretation cards are used to make the interpretation result in uniform quality. 

 
1) Water areas (rivers, channels, sea) 

- In the map symbols and application rules, rivers are classified according to their width. 
Special attention should be paid to the width of river. 
The shape of river courses should be generalized depend upon designated map scale. 
Classification of rivers from channels: Straight water routes without meandering will be 
classified as channels. 
It should be noted that channels are often used as community roads in addition to as 
irrigation channels. 
Shore lines will be determined by interpreting topography. 
If valley lines are digitized as a break lines to generate DTM, rivers and water ways which 
are defined as objects required to be mapped according to map symbol rules will be clearly 
separated from the break lines. 

 
2) Roads and railways 
 
3) Buildings 
- If building types are difficult to identify only by photo interpretation, existing information 
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will also be referred. 
- Large sized schools can be identified by the shape of building and ground. 

 
4) Vegetation 
- To be interpreted and plotted based on field identification survey results. 
- In map symbol rules, village areas are treated as a surface. Forests and orchards existing 

within a village should be interpreted carefully. 
- It is not necessary to plot features which are very small and cannot be represented at the 

designated map scale. 
 

5) Contour lines 
- Spot height should be carefully distributed. 

 
(3) Some line features such as embankment and cutting should be acquired along prescribed 

direction according to specifications. 
 

(4) In order to understand details of geographic features on the designated map scale, same 
scale of orthophoto will be often referred during plotting work. 

 
(5) Data acquisition sequence 

Data acquisition will be done for each category and following the sequence listed below. 

1）Water areas (river, channel, sea) 
2）Roads and railways 
3）Buildings 
4）Vegetation 
5）Contour lines 
Line features such as water channels, roads and railways can be used as a 
framework .which can be used as a positional reference during plotting work. With these 
framework it is easy to identify other features such as buildings, vegetation and contour 
lines so that so that the chance of leaving some features unmapped can be reduced. 

 

9.4.5 Acquisition of annotation data 
If existing maps are used as the source of village and river names, existing maps will be 
scanned first. The scanned map data in raster format will be imported into a digital 
compilation machine and the data will be displayed on a monitor screen. Then village 
names and river names shown on the screen will be newly typed and the resultant text 
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strings will be pasted near the original location to make a file of village and river names.  
 

The scale of existing map is 1:63,360 and map projection is Lambert’s conformal conic 
projection system. Therefore, before starting the above mentioned process it is necessary to 
adjust scale and projection of existing map images by transformation. 

 

9.4.6 Integration of geographic feature data and annotation data. 
Geographic feature data and annotation data will be integrated to make topographic map 
data. 

 

9.4.7 Clarification of areas which are difficult or impossible to acquire from aerial photos. 
As for areas or features which cannot be identified clearly during plotting process, operators 
will be listed or marked. These doubt issues will be confirmed in field identification. 

 

9.4.8 Inspection and verification of quality 
The contents acquired by digital plotting will be inspected and fill out quality control sheet. 

 
(1) Inspection method 

In principle, visual inspection on monitor screen or printed maps will be applied. For the 
visual inspection, it will be necessary to emphasize specific code by different color or 
pattern so that errors can be detected easily. 
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Figure 9.4.2 Control by printing style table to emphasize specific code. 

In this particular case, red and 0.5mm width are selected for a line feature. 

 
 

(2) Use of orthophoto image for inspection of digital plotting results 
One stereo model of digital plotting is usually carried out by single operator. It is desirable 
that the same operator carries out digital plotting of other stereo models in the mapping 
area. However if the mapping area is large, digital mapping work needs to be done by 
many operators. 

 
The problem is that because of the individuality of each operator, the result of image 
interpretation is different from one operator to the other. This difference in the photo 
interpretation result becomes prominent when one geographic feature covers more than one 
stereo model. For instance, border of one vegetation type will be interpreted differently by 
two operators. This will result in mismatching lines of a vegetation area of a same kind at 
the border between adjacent sheets. 

 
To find this mismatching problem and make necessary corrections, the results of plotting of 
stereo models covering one map sheet will be overlaid on the image of the corresponding 
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orthophoto mosaic.  
 

 
Figure 9.4.3 Overlaying orthophoto, digital plotting result and coverage of models. 

 Sample that different operators interpret the features in different way. 
 

(3) Elements of quality check 
The prepared topographic data will be inspected for the following five elements. 

 
1) Completeness 

Redundancy, excessiveness and left over items will be checked. 
Redundancy of figures can be checked by computer programs. As for the inspection of 
excessiveness and left over items, they will be checked by counting the number of plotted 
figures. Please refer to Appendix 3 “Quality control report for Topographic Data.” 

 
2) Logic consistency 
- Check to see if the coordinates of figures are within the pre-determined limits. 
- Check to see if data structure is as defined by topographic map data and topology is in 
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consistent manner. 
 

3) Positional accuracy 
Topographic map data will be overlaid with orthophoto to check the positional accuracy. 

 
4) Temporal accuracy 

Aerial photos, the results of field identification and contents of collected existing 
information will be compared and the most recent data will be identified and used. 

 
5) Attribute accuracy 

Classification by photo interpretation will be checked against plotting standard and photo 
interpretation card. 

 
As for parts which are found to be suspicious but cannot be identified clearly, they will be 
registered onto a pre-determined format for confirmation by field identification. Please refer 
to Appendix 4 “Plot Style Table for Field Identification map” 
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10. Field Identification 
Field identification is a work to collect information on geographic features which are 
difficult to identify on aerial photos or which need confirmation in the field. The results of 
the survey will be used in digital compilation process 

 
Field identification will be divided into preliminary survey and field identification. 

 
Preliminary surveys will be carried out to prepare material necessary for the smooth 
implementation of field identification. Geographic features which should be drawn on the 
map will be interpreted by using aerial photos and based on existing material 

 
Field identification will be conducted in order to verify the results of preliminary digital 
plotting by using the results of the preparatory work. 
 

10.1 Necessary material 
The following material will be collected before the start of the work and their contents will 
be checked. 
- Contact prints 
- Photo index map 
- Map symbols and their application rule 
- Orthophoto print out 
- Photo interpretation cared 
- List of control points and description of points 
- List of place names 
- Collected material (Regional maps, administration boundary maps) 
- List of questions or unclear points found during the restitution processes 

 

10.2 Necessary equipment 
- Personal computer 
- Printer 
- Handy GPS 
- Compilation software (AutoCAD) 
- Coordinate system conversion software 
- Camera 

- Measuring tape（50m） 
- Polyester base 
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- Drawing pens (Black, blue, green and red) 
 

10.3 Results of field identification 
- Field identification results compilation sheet (Figure 10.1.1) 
- File of location data of public facilities (hospitals, hotels, stations, etc.) (Table 10.1.1) 
- List of material collected in the field together with the collected material as follows: 

 
The map of Yangon 3rd Edition, YCDC, 1996 
Myanmar facts and figures 2002,  

Ministry of Information Union of Myanmar 
Myanmar Yellow page 2002,  IMEX Co. LTD. 
Gazetteer of Burma, Director of Survey India, 1944 
City map of Pathein (scale: 1/10,000) 
City map of Myaungmya 
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Figure 10.3.1 Sample of field identification survey result 
 
 
 
 
 
 
 
 

 
 

Tale 10.3.1 Sample of list of location data of public facilities 
 
 

10.4 Working procedures 
 

10.4.1 Preparation 
Collect comprehensive information on the mapping area. 
(1) Confirmation of the locations of major cities and towns within the mapping area 
Firstly, identify major towns and cities. Then, the following matters will be checked. 
- Type of available transportation 
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- Traveling time and distance between cities 
- Availability of bridge 
- Situation of accommodation 
- Availability of electricity 

 
If ferry is used to cross rivers, service time is checked. 

 
(2) Preparation of working maps 

Orthophoto maps, print out of topographic map data and existing maps will be printed at 
the size convenient for handling. (In this project, one sheet was divided into 9 parts.) 

 

       Figure 10.4.1 Sample of working maps in field identification 
 

(3) Arrangement of collected information 
- Point description of bench marks 
- Large scale maps 
- Results of hearing survey 

 
(4) Preparation of plan of operation 

Plan of Operation will be prepared based on the collected information. The following 
items will be included in the Plan of Operation 

- Purpose of field identification 
- List of survey team members 
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- Work schedule and the volume of work 
- Place of accommodation 
- Scope of work 
- List of equipment and material required for the work 
 

(5) Preparation for travels 
Application for the permission of travels, vehicles and drivers should also be arranged. 

 

10.4.2 Preparatory surveys 
Topographic features will be tried to classify experimentally in order to make standard of 
photo interpretation. This work is undertaken by stereoscopic observation of topography of 
the mapping area on contact prints. 

 
Annotation data compilation sheets will be prepared based on the collected information, and 
then material to be used in field identification will be prepared. 

 

10.4.3 Field identification 
(1) Survey items 

Features which are difficult to interpret on aerial photos as well as names of villages and 
facilities will be checked in the field. 

- Locations of bench marks will be measured by GPS and pictures of the verified bench 
marks will be taken for later reference. 

- Bridge type (Check of the length) 
- Towers, pipelines, power transmission lines 
- Name of rivers and mountains. The direction of flow of river is also checked. 
- Name of villages, location of boundaries between township and population. 
- Taking photographs to make photo interpretation card (Major roads, secondary roads, fish 

ponds, ports, railways, bridges, paddy fields, villages and hearing results) 
- In principle, military facilities will not be shown on the map. 

 
(2) Arrangement 

The information collected in the field will be compiled on polyester sheets to make 
compiled field identification sheet. 

- Classification by color 
Red:  Important survey results such as annotation. 
Green:  Description of vegetation 
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Blue:  Other description and explanation 
 

- Classification by symbols 
OK: No change 
D: To be deleted 
M: Required to modify or correct 
CK: Required to confirm by other material 
A: Addition 
G: Re-acquisition by digital plotting 

 

10.4.4 Preparation of annotation data file 
Location of public and other facilities measured by GPS will be converted into Myanmar Datum 
2000 by using coordinate conversion program, then be plotted on a sheet of paper to confirm the 
location. 
 

 

 

10.4.5 Inspection 
By using inspection sheet, it is confirmed that every necessary items were checked. 

 

Figure 10.4.2 
 Sample of Annotation data file 
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11. Digital Compilation 
 

Digital compilation is a process to prepare topographic data files by compiling  
topographic data prepared by digital plotting. 

 
Digital compilation is composed of the following processes. 
- Completion of topographic map data 
- Completion of cartographic display data 
 
(1) Completion of topographic map data 

Topographic data file will be prepared by modifying the topographic map data by using 
the results of field identification.  

 
Topographic data is CAD map data consisting of map information at the scale of 1/50,000. 
In a later process this CAD map data will be compiled to make cartographic display files. 

 
(2) Preparation of cartographic display data 

Topographic map data files will be transformed into cartographic display data files. At the 
later stage of the map production process, printing sheet (PS plate) will be made from 
printing film on which the image of cartographic display data is printed (See Appendix 6). 

 

11.1 Necessary instruments 
Digital compilation system 
Digital compilation system consists of computer and map compilation software, inkjet 
plotter, and so on. 

 

11.2 Results 
- Topographic map data file in DWG (AutoCAD Drawing format) 
- Cartographic display data file in EPS (Encapsulated Post Script) format 
- Print out of the above listed files 
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11.3 Working procedures (Completion of topographic map data files) 

 
11.3.1 Analysis and evaluation of information and collected data 

The following data and information are required for compilation 
- Topographic map data files (as of the end of the digital plotting process) 
- Map symbol and its application rules 
- Map feature code table 
- Field identification compiled sheets 
- Various data sheets from field identification 

 Annotation draft sheet 
 Road type map 
 Administrative boundary and forest conservation area boundary maps 
 Large scale maps of major cities 

- Photo interpretation card 
- Information on landscape of mapping area 
- Other material as needed 

 
The information and material collected will be analyzed and evaluated. When conducting 
data analysis, data sources and the history of data will be considered. If necessary, further 
collection and compilation of data will be done. 

 

11.3.2 Preparation 
Volume of compilation work will be estimated and work plan will be prepared based on the 
quality check reports of topographic map data file (as of the end of the digital plotting work) 
and information collected by field identification. 

 

11.3.3 Data import 
Topographic data file will be imported into digital compilation machine. 
If map compilation system installed in digital plotting machine and digital compilation 
machine is different, it will be checked if data conversion is done properly. 
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11.3.4 Compilation 
Compilation work consists of the following components. 
(1) Map compilation 

Topographic map data file will be combined with the results of field identification and 
collected information. If more than one geographic feature overlaps each other, shifting of 
map symbols will be done during cartographic display file generation. 

 
(2) Compilation of geometric structure (geometry) 

Every geometry of map information on topographic data file will be compiled to match 
the geometry and data structure which are defined by the specifications for topographic 
data file. 

 
(3) Contour line compilation 

Contour lines will be compiled. 
 

(4) Annotation compilation 
Annotation will be edited based on annotation information. 

 
(5) Map connection compilation 

Map contents at four borders of each map sheet will be compiled so that they will be 
connected with the contents of adjacent sheets. 

 

11.3.5 Inspection and the preparation of quality confirmation report 
Completed topographic map data files will be inspected based on the specifications for the 
final products and the results will be compiled as quality confirmation reports. Particular 
attention will be paid if there is any mistake in coding. 

 
It will also be checked if the results of field identification are thoroughly reflected in the 
compilation 



 
 

Survey Manual for Topographic Mapping 
 

  
- 38 - 

 

11.4 Digital compilation for the completion of cartographic display data 
 

11.4.1 Preparation of map symbols on compilation system 
Map symbol library will be prepared on a compilation system used for map symbol 
compilation based on the Map Symbols and Application Rules 

 

11.4.2 Data import 
Importing topographic map data file into digital compilation system. If a map compilation 
system is different from that of preceding processes, it will be confirmed if data conversion 
is carried out properly. 

 

11.4.3 Compilation 
During the map symbol compilation process, selection of items to be deleted, generalization 
and shifting will be done in addition to the ordinary conversion of geographic features into 
map symbols.  

 
(1) Preparation of compilation sample map 

If necessary, prior to the map symbol compilation work, compilation sample map which 
shows the instructions on map symbol compilation work will be prepared in order to 
confirm the contents of the final results. 

 
(2) Shifting 

It may happen that symbols of more than two geographic features overlap or are too close 
to each other. In such a case, position of one of them or both of them may be shifted. 

 
(3) Selection 

Features included in topographic map data files which are impossible to show because of 
the mapping scale or those which are not appropriate for 1/50,000 scale maps will be 
deleted. However, in reality, since the mapping scale is 1/50,000, most overlapping 
problem can be dealt with shifting method. 

 
(4) Generalization 

Shape of rivers, roads, houses and so on which are not appropriate for 1/50,000 scale 
maps will be generalized. 
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11.4.4 Design of marginal information 
Marginal information will be designed. The following information will be included in 
marginal information.  
- Map sheet name (State/Division name) 
- Sheet number 
- Index map 
- Name of adjacent sheets 
- Destination 
- Name of administrative organizations 
- Public administration boundary maps 
- Location diagram 
- Legend 
- Lineage 
- Magnetic azimuth 
- Grid convergence from true north 
- Military grid 
- Scale and scale bar 
- Name of publishing organization 

 

11.4.5 Inspection and preparation of quality confirmation report 
Completed cartographic display data will be inspected and its quality will be checked for 
the items specified in the specifications. The results of the inspection will be compiled as 
quality confirmation report. 

 

11.4.6 Confirmation of places which need field completion survey 
If it is found, as the results of compilation, that field completion should be carried out for 
some parts of the mapping area, then their locations will be registered as places subject to 
field completion. 
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12. Field Completion 
 

Important or unclear parts of topographic map data prepared by digital compilation process 
will be checked and conformed by field completion. Items which should be confirmed 
during the field completion are as follows. 
1) Unclear items or portions found during the compilation process or important things and 

items. 
2) Items which are difficult to edit. 
3) Things subject to change over time. 
4) Boundary and annotation 
5) Mistakes in expression or left over items. 
 

12.1 Necessary material 
- Aerial photos 
- Aerial photo index sheet 
- Print out of topographic map data 
- Maps symbols and its application rule 
- Photo interpretation card (key) 

 

12.2 Necessary equipment 
- Handy GPS (Acquisition of location data) 
- Laptop Computer (Conversion of coordinate system of position data measured by GPS) 
- Coordinate system conversion software (Conversion from WGS84 to UTM coordinate 

system) 
- Printer (for printing out of GPS data) 
- Camera (recording field conditions) 

 

12.3 Final results 
- Field completion compiled sheets 
- Print out map 
- Information collected during surveying 

 

12.4 Working procedures 
12.4.1 Preparation 

(1) Confirmation of location of field completion and survey contents 
Field completion will be conducted to clarity unclear matters found ruing digital 
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compilation and to confirm the annotations such as place names. Especially unclear 
matters found during the digital compilation process will be arranged as shown in Table 
12.4.1 to implement the field completion  efficiently. 

 
Table12.4.1 List of questions and method of checking (Major items) 

Item by field 
completion 

by asking to C/P by referring 
to existing 
material 

Remarks 

Town and village 
names 

 
 

� 

  Check the names 
of town and 
villages in newly 
developed 
housing areas 

Light houses and 
buoys 

  
○ 

 
� 

Check location 

Pipelines  
� 

  Check to see if 
there is any 
interruption 

Transmission 
lines 

 
� 

  Check to see if 
there is any 
interruption 

Railway ○  
� 

 Check station and 
track type (single 
or double) 

Roads  �  Check types 
Benchmarks  ○ � Check location 
Name of dam 
and lake 

  
� 

 Check name 

Information on 
Yangon city 

○  
� 

 Selection of 
information is 
important 

�：Use as major information ○：Use as supplementary data 
 

12.4.2 Planning of field completion 
Before starting field completion survey, prepare an implementation plan. The following 
items should be included in the plan 
- Purpose of the field completion 
- List of survey team members and their roles 
- Schedule and volume of work 
- Place of accommodation 
- Contents of the field completion work 
- Necessary equipment and material 
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12.4.3 Procedures for field work 
Application for permission for domestic travels. Arrangement of vehicles and drivers. 

 

12.4.4 Field completion 
(1) Survey items 

Unclear matters caused during digital compilation will be checked with particular 
attention. 

- Confirmation of town and village names (particularly those of newly developed areas) 
- Light houses and light beacons (Only major ones) 
- Towers, pipelines and transmission lines (Confirmation of locations) 
- Roads (Confirmation of road types) 
- Bench marks (Confirmation of locations) 

 
(2) Compilation 

The results of field completion will be compiled on printed maps to make field 
completion compiled sheets. 

 

12.4.5 Preparation of annotation data files 
Place names checked for the preparation of topographic maps, will be compiled as lists. 
Sample lists are presented as Figure 12.4.2 and 12.4.3. 
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Table 12.4.2  List of place names (sample) 
 
 

 

Table 12.4.3  List of hotel names (sample) 
 

12.4.6 Inspection 
Inspection sheets are printed out to check to see if there is any leftover items during data 
acquisition. Also, parts which were difficult or unclear to identify by photo interpretation 
during digital plotting process will be recorded. 
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13. Supplementary Compilation 
 

Complete topographic map data files and cartographic display data files, by modifying or 
correcting them based on the results of field completion. This process is similar to digital 
compilation process. As for the details please refer to Chapter 11 digital compilation 
process. 

 

13.1 Working procedures 
 

13.1.1 Preparation 
Confirmation of the locations and contents of field completion 

 

13.1.2 Digital compilation 
Make necessary corrections based on the results of field completion 

 

13.1.3 Inspection 
Confirm if all the results of field completion have been used in the compilation of 
topographic map data and cartographic display data. 
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14. Preparation of Topographic Map Data 
Record topographic map data onto CD-ROM after adding metadata which describes the 
contents of the data files. 
 

14.1 Necessary material 
- Specifications for metadata 
- Topographic map data 

 

14.2 Necessary equipment 
- CD-W drive 

 

14.3 Final results 
- Topographic map data file (CD-ROM) 

 

14.4 Work procedures 
14.4.1 Preparation 

Confirmation of the metadata specifications 
 

14.4.2 Preparation of metadata 
Metadata should be prepared based on prescribed specifications. 

 

14.4.3 Inspection 
After inspecting the necessary data, the contents of CD-ROM are checked. 
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15. Land use mapping 
In order to make a program for rehabilitation and development, a land use map is the most 
useful map among thematic maps. In this chapter the work to prepare land use maps based 
on topographic data is explained. 
 

15.1 Materials for land use mapping 
- Topographic dataset 
- Aerial photographs and orthophoto image dataset 
- Documents of field survey 
- Other materials 

 

15.2 Required software 
ArcView 8.3 (necessary 3 kinds of module such as ArcMap, ArcCatalog and ArcToolBox) 
 

15.3 Category of land use 
Land use is divided into 22 categories shown as Table 1 in this chapter. 

 
15.4 Procedure to land use mapping 

Land use maps are prepared in following working steps. 
1) Preparation for legend of categories 

Color and pattern represented land use categories shall be decided on land use map 
2) Classification of topographic data 

Land use data are prepared by means that the feature types related to land use category 
directly, and then the feature types not related to land use category are classified as 
unclassified category. 
To orient locations, feature of line type such as roads or railways are prepared as back 
ground dataset. 
Lot with less than 100m x 100m in area should be deleted. 
Unnecessary features to be used land use map are deleted. 
 

3) Preparation for draft of land use map 
Draft land use maps are output by unified dataset with land use dataset and back ground 
dataset in prior work step. 
 

4) Compilation for land use categories 
Drafts of land use maps with legend are output in units of 1/50,000 scale topographic map 
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sheet. 
 

5) Compilation for land use classification 
Unclassified lots should be classified by means of follows 

- By collected materials 
Unclassified lots are classified by collected materials such as existing maps and 
documents. 

- By means of field survey 
Unclassified lots are classified by field survey. 

- Examination of classification on draft map 
Whole lots shall be confirmed to classify into collect categories 

 
6) Compilation for land use dataset 

Land use dataset is prepared based on draft of land use map. 
- Land use dataset 

Unclassified lots are classified by collected materials such as existing maps and 
documents. 

- Back ground dataset 
Back ground feature dataset represented by line 
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Table 15.3.1 Classification of Land use map  
 Category of land use Definition 
10 Residential area (High) Higher buildings more than 3_stories. 

Including commercial space of ground floor. 
20 Residential area (Low) Lower buildings less than 3_stories 
30 Business area Head offices of second or tertiary industry 

Government offices, Bank etc. 
40 Commercial area Markets, Stores 

50 Industrial area Plants, 
60 Education and Culture facility area University, School  
70 Health and welfare facility area Hospital, Dispensary 
80 Transportation facility area Airport, Station yard, Port or Pier, and 

warehouse or shipping storage. 
90 Under developing area Under development and construction area  

100 Play yard Golf course, Stadium, Play field 
110 Green space Park, Green space or Cemetery 
120 Water surface Sea, River, Lake, Pond,  
130 Cultivated land Rice paddy, Upland farm 
132 Cattle farm Cattle farm, Pig farm, Chicken farm 
140 Plantation Large scale farmland 
150 Dense forest Dense forest 
160 Sparse forest Sparse forest 
170 Scattered trees Scattered trees 
180 Grass land Grass, Bush, or Scrub 
190 Mangrove area Mangrove trees 
200 Swamp area Swamp  
210 Open space Land not for used. (Barren land, Sand, Waste 

land, Mud land) 
 


	Final Report Volume2:Documents   August,2004

	Composition of Documents
	Technical Specifications for Digital Topographic Mapping
	Contents
	Chapter1.General
	(Purpose)
	(Definition of topographic data)
	(Geodetic fundamental elements)
	(Units to be used)
	(Map projection)
	(Unit size)
	(Work processes and their orders)
	(Quality control)
	(Inspection)
	(Results)
	(Disclosure of the final results)

	Chapter2.Topographic Data Mapping
	(Definition of Topographic data mapping)
	(Quality of Topographic maps)
	(Contour line)
	(Plan of operation)
	(Construction of ground controls)
	(Positional accuracy of ground controls)
	(Densification of necessary ground controls)
	(Classification of ground controls)
	(Horizontal control survey)
	(GPS survey)
	(Location of horizontal controls)
	(Instruments to be used)
	(GPS observation)
	(Calculation of horizontal and vertical position)
	(Arrangement of GPS survey)
	(Quality control/Re-observation)
	(Vertical control survey)
	(Planning of leveling route)
	(Instrument to be used)
	(Execution of leveling)
	(Quality control)
	(Calculation of elevation in GPS survey)
	(Arrangement of leveling)
	(Quality control)
	(Signalization)
	(Setting of signals)
	(Eccentric signalization)
	(Confirmation of signals)
	(Quality control)
	(Pricking)
	(Execution of pricking work)
	(Quality control)
	(Aerial photography)
	(Scale of aerial photographs)
	(Aircraft and aerial camera to be used)
	(Plan of aerial photography)
	(Quality control)
	(Calculation of exposure position)
	(Re-photography)
	(Preparation of contact prints and enlarged prints)
	(Preparation of digital aerial image)
	(Instrument to be used)
	(Index map)
	(Quality control)
	(Field identification)
	(Preparation of field identification)
	(Execution for field identification)
	(Quality control)
	(Aerial triangulation)
	(Flight courses)
	(Number of control points)
	(Pass-points and Tie-points)
	(Inner orientation)
	(Relative orientation)
	(Execution of block adjustment)
	(Quality control)
	(Digital plotting)
	(Instrument to be used)
	(Data acquisition)
	(Quality control)
	(Digital compilation)
	(Instrument to be used)
	(Jointing between adjoining map sheets)
	(Quality control)
	(Field completion)
	(Quality control)
	(Preparation of metadata)

	Section 3　　　 Preparation of topographic maps
	(Compilation for drafting)
	(Preparation of make up films)
	(Proof printing)
	(Inspection/Proof)
	(Final map print)
	(Quality control)


	Mapsymbols and Applications Rules
 
	Map Symbol and Legend for 1:50,000 Scale Digital Topographic Maps


	The Survey Manual for Topographic Mapping

	1. Objectives of Operation manual

	2.The work flow of the Study

	3.Preliminary Work

	3.1 Preparation for work

	3.2 Preparation of machinery

	3.3 Collection of material and documents

	3.4 Confirmation of geodetic elements


	4. Signalization for Ground controls

	5. Simple Leveling

	5.1 Reconnaissance of existing benchmarks

	5.2 Leveling

	6. GPS Survey

	6.1Elements for GPS surveying

	6.2Control Survey

	6.3Preparation of Geoid undulation map


	7.Pricking

	8. Aerial triangulation

	9. Digital Plotting

	9.1 Necessary material

	9.2 Necessary instruments

	9.2.1 Function of digital plotter
	9.2.2 Component of digital plotting machine

	9.3 Final products

	9.4 Work procedures

	9.4.1 Preparation
	9.4.3 Entry of orientation parameters and its confirmation
	9.4.4 Acquisition of ground feature data
	9.4.5 Acquisition of annotation data
	9.4.6 Integration of geographic feature data and annotation 
	9.4.7 Clarification of areas which are difficult or impossib
	9.4.8 Inspection and verification of quality


	10. Field Identification

	10.1 Necessary material

	10.2 Necessary equipment

	10.3 Results of field identification

	10.4 Working procedures

	10.4.1 Preparation
	10.4.2 Preparatory surveys
	10.4.3 Field identification
	10.4.4 Preparation of annotation data file
	10.4.5 Inspection


	11. Digital Compilation
	11.1 Necessary instruments
	11.2 Results
	11.3 Working procedures
	11.3.1 Analysis and evaluation of information and collected 
	11.3.2 Preparation
	11.3.3 Data import
	11.3.4 Compilation
	11.3.5 Inspection and the preparation of quality confirmatio

	11.4 Digital compilation for the completion of cartographic 
	11.4.1 Preparation of map symbols on compilation system
	11.4.2 Data import
	11.4.3 Compilation
	11.4.4 Design of marginal information
	11.4.5 Inspection and preparation of quality confirmation re
	11.4.6 Confirmation of places which need field completion su


	12. Field Completion
	12.1 Necessary material
	12.2 Necessary equipment
	12.3 Final results
	12.4 Working procedures
	12.4.1 Preparation
	12.4.2 Planning of field completion
	12.4.3 Procedures for field work
	12.4.4 Field completion
	12.4.5 Preparation of annotation data files
	12.4.6 Inspection


	13. Supplementary Compilation
	13.1 Working procedures
	13.1.1 Preparation
	13.1.2 Digital compilation
	13.1.3 Inspection


	14. Preparation of Topographic Map Data
	14.1 Necessary material
	14.2 Necessary equipment

	14.3 Final results
	14.4 Work procedures
	14.4.1 Preparation
	14.4.2 Preparation of metadata
	14.4.3 Inspection


	15. Land use map
	15.1 Materials for land use mapping
	15.2 Required software
	15.3 Category of land use
	15.4 Procedure to land use mapping


	Appendices (Presentation slides)
	Appendix 1: Ground Control Survey
	Appendix 2: Aerial Triangulation
	Appendix 3: Digital Plotting
	Appendix 4: Field Identification
	Appendix 5: Digital Compilation
	Appendix 6: Map Printing
	Appendix 7: Land Use Mapping

	Appendix 8: Final Products






