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Distribution of 
Control Points

• To establish more than necessary 
points is not economical.

• To establish less than necessary 
points may cause low accuracy. Flight line

GCP

GCP Planning

Ground Control Point (GCP)

•47 points were surveyed.
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GPS Observation Planning

Depends on

• Number of receivers
• Network adjustment plan

• Session is simultaneous observation 
with more than two receivers at 
different points.

• In this project, 15 sessions were 
observed.

• Five receivers were used for each 
session. 
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Spec. of Observation
•Receiver : Ashtech Z12
•Method : Static Observation
•Obs. time : 3 hours

•Epoch : 30 seconds
•Satellites : More than 4

•Mask : 15º

Ashtech Z12 at work

Computation

Network Adjustment

Baseline Analysis

Quality Control

• Closure Check
• Redundant observation

• Residual of baseline vector
Network Adjustment

Baseline Analysis

Closure Check
• Loops to be checked should be 

composed of baselines from 
different sessions.

• 8 loops were checked.
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Results Redundant Observation
• Some baselines shall be 

observed in different sessions.
• In this project, 3 baselines were 

observed in different session.

0                      50km

Redundant Observation Results

Network Adjustment
• Three dimensional adjustment is 

carried out to determine the 
coordinates of control points.

• The result of baseline analysis is 
applied for this computation.

Results
•This network is composed of 98 
baselines.

•Mean of residuals is 0.4 ppm.

• This result is sufficiently accurate 
for photogrammetric work.
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Transformation of 
Coordinates

• Firstly the coordinates on the 
WGS-84 were computed.  

• Then those coordinates were 
transformed to the Myanmar 
Datum 2000.

Ellipsoid Elements
• Myanmar-2000

Everest 1830
a=6377276.345m
f=1/300.8017

•WGS-84
WGS-84
a=6378137.0m
f=1/298.2572

Conversion to the UTM
Geographic Coordinates
(Latitude and Longitude)

UTM Coordinates
(Northing and Easting)

(Zone 46 and 47)

Elevation
• Elevation acquired by GPS is 

ellipsoidal height.
• The elevation we need is 

orthometric height.
• Geoid height shall be corrected 

to the ellipsoidal height.

What is the Geoid?
•Geoid is the figure of the earth 

considered as a sea-level surface 
extended continuously through 
the continents.

•It is an undulating surface.

Geoid Map around Myanmar
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Calculation of  
Orthometric Height

GPS Survey (Ellipsoidal height)

Direct levelling for some GCP

Geoid height correction for all GCP

Preparation of Geoid map

Geoid map (Myanmar 2000)

Levelling
• Levelling is necessary to acquire 

the elevation of GCP.
• It is  also necessary to produce 

geoid map.

Spec. of Levelling
• Level  : Leica NA3003
• Obs. Distance : Less than 80m
• Estimation : 1 mm
• Tolerance : 50mm   S

Leica NA3003 and Staff

1st order
2nd order

0 50km

Existing Levelling Route
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Pricking
New line

0              50km

Levelling lines used in this project Quality Control

•Accuracy is checked by the 
discrepancy between forward 
and backward.

•All the observations were 
double run.

•All results were less than the 
tolerance 50mm    S   .

Final Result
• All information is described in 

the form of “Description of 
Point”.

Final 
Result
Description
of Point

• This project is a photogrammetric
project.

Evaluation

• The result is sufficiently accurate 
for the photogrammetric work.

Technology Transfer
• Preparation

- Planning of GCP distribution
- Planning of GPS observation 

• Quality Control
- QC of GPS surveying
- QC of Levelling
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• “Operation Manual” and 
“Specification for Topographic 
Mapping ” shall be prepared at 
the end of the project.

Operation Manual 
and Specification Thank you

for
your attention.
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