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Major Challenges of AATMajor Challenges of AAT

Differences between human operator and computer operatorDifferences between human operator and computer operator
Automatic selection of suitable tie pointsAutomatic selection of suitable tie points

suitable, overlapping subsuitable, overlapping sub--areasareas
suitable tie points within subsuitable tie points within sub--areasareas

Matching tie pointsMatching tie points
approximationsapproximations
multiple image matchingmultiple image matching
reliability of tie pointsreliability of tie points

Tracing Tie Points ThroughTracing Tie Points Through
PyramidsPyramids

?
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Generic Workflow of AATGeneric Workflow of AAT

Clusters of points in Clusters of points in 
regular patternregular pattern

For good overlap For good overlap 
configurationsconfigurations

For better estimates For better estimates 
of matching windowsof matching windows

Initial estimates:Initial estimates:
EO parameters, DEMEO parameters, DEM

Point extraction Point extraction 
In entire imagesIn entire images

Matching along Matching along 
and across stripand across strip

Strip and Strip and 
block formationblock formation

Determine footprints Determine footprints 
select image patchesselect image patches

Point extraction Point extraction 
in image patchesin image patches

Multiple image Multiple image 
patch matchingpatch matching

Block adjustment Block adjustment 
blunder eliminationblunder elimination

Update EO Update EO 
parameters + DEMparameters + DEM

Final Final 
block adjustmentblock adjustment
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Concept of Concept of BlocksystemBlocksystem

surface obtained from surface obtained from 
1st 1st blockadjustmentblockadjustment

EO obtained from 1EO obtained from 1stst

blockadjustmentblockadjustment

compute footprints compute footprints 
for precise overlap for precise overlap 
configurationconfiguration
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Experiment with Multiple Overlap Tie PointsExperiment with Multiple Overlap Tie Points
tie point in 6 images:tie point in 6 images:

6 x 2 = 12 equations6 x 2 = 12 equations

3 unknowns3 unknowns

redundancy = 9redundancy = 9

Idea: replace 6Idea: replace 6--overlap overlap 
tie point by 2tie point by 2--overlap overlap 
tie pointstie points

2 x 2 = 4 equations     2 x 2 = 4 equations     

3 unknowns 3 unknowns r = 1   r = 1   

find 9 pairsfind 9 pairs
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Block for Multiple Overlap TestsBlock for Multiple Overlap Tests
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Decomposition of Multiple Overlap Tie Points into Decomposition of Multiple Overlap Tie Points into 
22--Overlap PointsOverlap Points
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E1:E1: 99--point pattern, point pattern, multiple overlapmultiple overlap

E2:E2: 99--point pattern, point pattern, dual overlapdual overlap

E3:E3: 2525--point pattern, point pattern, multiple overlapmultiple overlap

E4:E4: 2525--point pattern, point pattern, dual overlapdual overlap

Dual Overlap vs. Multiple OverlapDual Overlap vs. Multiple Overlap
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Conclusion from Overlap ExperimentsConclusion from Overlap Experiments
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Concluding RemarksConcluding Remarks

Automatic aerial triangulation works, butAutomatic aerial triangulation works, but
Not Not ‘‘fullyfully’’ automaticautomatic
Control points must be measured manuallyControl points must be measured manually
In hilly areas a good block system must be used for predicting In hilly areas a good block system must be used for predicting 
overlapping image patchesoverlapping image patches
Performance in areas with lots of forest or vegetation?Performance in areas with lots of forest or vegetation?
Detecting anomalies in point distribution  Detecting anomalies in point distribution  


