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1. Introduction  

1) Demarcation District Sheets (DD sheets)  
 Cadastral survey plans produced between 1899 

     and 1903 in New Territories 

 To identify land ownership and to access Crown 

     rents  

 No coordinate reference information 
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DD 106 (portion) 

Scale : 1:3960    5-chain grids 

Aerial Photo 1963 

Survey Sheet 1968 Aerial Photo 1963 
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Survey Sheet 1989 Aerial Photo 1963 

     Methods of correlation 
 Only the subject lot is correlated onto the 

coordinated survey plan at an arbitrary best-fit 

location; 

 Subject lot and surrounding lots are correlated 

with a best mean fit using DD sheets and survey 

sheets; 

 Correlation exercises are performed between DD 

sheet and orthophoto 
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DD  orthophoto Correlation exercise 

2. Technical Scheme 
  

 digital photogrammetry (Leica LPS)  

              

 data:  

             1963 aerial photos & DD Sheet 

              scanning resolution: 1200 dpi 

                        

KGPS survey for control points using HK 

Satellite Positioning Reference Station Network 
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Flowchart of DD sheet geo-referencing 

generation of orthophoto  
Field reconnaissance and survey  

  old well are taken as control points   

A well on 1963 aerial photograph and its corresponding position now  
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Distributions of precise ground control points  

Interior orientation (IO) 

Problem:  
Camera original calibration information was not 
available 
Approximation:         
Adopt standard IO parameters of camera model 
(Wild RC8) 

Tested IO Errors are 0.48 pixels and 0.43 pixels 
respectively; equivalent to 10.86m and 9.77m.  
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Exterior orientation 

  aerial triangulation 

Aerial triangulation results  

Generation of stereo model and orthophoto  

stereo model  

DTM Orthophoto 
Differential rectification 

Image pair with  
correct position 
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Point measurement on stereo model  

Point measurement on digital orthophoto  
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Field bund junction points for geo-referencing 

A point on DD sheet and on orthophoto 
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Geo-referencing operation 

 affine transformation 

point coordinate in orthophoto 

corresponding position on DD sheet 

 positional accuracy  

n---the number of check points 
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3. Experiments and results  

 Scheme 1 

control area: 
 
200m x 150m 
 

Geo-referencing result 
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positional error distribution 
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overlaying geo-referenced DD sheet with orthophoto 

correction:moving left 

Systematic error effects 

Correction:moving right 

 Scheme 2 

control area: 
About   
400m x 500m 
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Geo-referencing result 

Interpolation accuracy: 
             2.0 m 
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positional error distribution 

Overlaying geo-referenced DD sheet with orthophoto 

Interpolation of coordinated 
image is always a preference 
to extrapolation 
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comparison of two schemes 
 
Scheme 1 : extrapolation 
Scheme 2 : interpolation & extrapolation 
  

4. Conclusions 

  The accuracy of the ortho-images – 0.3 m  
 

 The DD sheet has a localized error pattern 
 

 The correlation of DD & the 1963 ortho-photo 
gives an interpolation result in a small area 
 (200 m by 200 m) about 2-metre accuracy 
 

 The extrapolation results are not recommended 
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