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Request from a practicing land 
surveying firm in December 2007

Provide the best accurate boundary 

determination ( 1m ) in the disputed field-

bund boundary ( 3m ) between Lot 1169 & 

1170RP in DD 106
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1905 D.D.Sheet
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History of DD Survey in NT

The Demarcation District Survey (DD Survey) was 

carried out in the period 1899 – 1904 and the DD 

Sheets were attached to the Block Crown Leases 

registered mostly in 1905.

DD survey was done for the identification of land 

ownership and the collection of government rents.
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History of DD Survey in NT

Over 600 DD Sheets in 477 Demarcation 

Districts were made.

A total of about 328,000 lots were shown  in the 

D.D. Sheet 
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1949 Aerial photograph
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1963 Aerial photograph
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1989 Setting-out Plan

show boundary points by survey marks 

with horizontal coordinates.

In 1980’s, SRP were usually done by the 

Government. 
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Setting-
out Plan 

Lot 1170RP

DSO / YL

1989

Subject Boundary
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1989 Setting-out Plan of DSO / YL
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1985 Survey Sheet 

U, V, W & AA are the 1989 
setting out points along the 
fence of Lot 1169
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View from the owner  of Lot 1169
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2005 Survey Sheet
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Boundary feature - wall
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Lot 1169

Lot 1170RP

By 2007, 

Lot 1170RP 
was 
developed 
into a group 
of semi-
detached 
villas
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Target points coordinates in 2008

The marked points 

are the wells, 

road junctions and 

bridge pillar 

that have

existed till today
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KGPS – accurate to 2 cm
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The marked 
points are 
surveyed 
with KGPS

W2 – ‘key-in’ & 
‘measured’
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Data process
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2005 NOW
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1989 2005
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1989 2005
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1989 2005
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Correct the aerial photo in 1949

Aerial photography adopts central projection. 

The roughness of the terrain and the tilt of the 

camera produce geometric deformation. 

Use Ground Control Points to correct the image. 
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Correct the aerial photo in 1949

Select control points with GPS surveyed coordinates.

The vicinity is a plain with height difference within 2 

meters down from east to west. 

Applied geometric correction to the aerial photo in Arc 

Map ( Similarity Transformation only ) 
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Select control points on 1949 photo
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Select the control points - Well
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KGPS measurement in village
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Select the control points – stone plate
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Select the control points – bridge foundation 
pillar



35Shrine now under a big tree; not used
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Geometric correction
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Geometric correction
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Geometric correction

The relation equation of 1 st Order Polynomial 

X= xa+yb+c

Y=xa'+yb'+C'

(X, Y) is the ground coordinates of the GCP; 

(X', Y’) is the screen coordinates of the GCP

a b c and a' b' c' are the parameters of this equat ion which is

important for  calculate parameter of the above two  equations.
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Digitize the aerial photo in 1949
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Digitize the aerial photo in 1949
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Assess geometric correction

�
#	�������
��
�����
-�	��'�
����

9���

,
�*�����	��'��
�



42

Checking the geometric correction
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Checking the geometric correction
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Geometric correction Assessment

Corrected aerial 
photograph

GPS survey Difference 

Point N' E' N E X

Well 1 831751.55 826866.24 831751.76 826866.39 0.26

Well 2 831954.00 826788.87 831954.14 826789.04 0.22

Intersection 3 831749.16 826600.44 831749.01 826600.82 0.41

Intersection 4 831569.62 826846.92 831569.23 826846.64 0.48

RMS= 0.36 m
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Compare control points in 49’ & 63’ photos
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Compare control points in 49’ & 63’ photos
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Compare control points in 49’ & 2005
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1949 1989

Image enlarged
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Conclusion
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And, this is a feasible method to handle similar 

cases.
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Bauhinia (flower of Hong Kong) – photoed insitu on 21 Dec 2007


