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1. Overview of Photogrammetric works 

1.1. Work Flow 
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1.2. Equipment to be used 

Hardware  ̧ Personal Computer (Keyboard, System Mouse) 
 ̧ LCD Monitor 
 ̧ 3D Monitor 
 ̧ 3D glasses and accessories 
 ̧ Topo Mouse (Mouse for 3D work) 

Software  ̧ Photography plan Tool 
 ̧ MATCH_AT (Inpho) 
 ̧ ERDAS IMAGINE (IMAGINE Photogrammetry, AutoDTM, Terrain Editor) 

 

2. Aerial Triangulation 

2.1. Essential Instruction 

 Aerial Photography 

Through aerial photography, location of airplane and direction of camera are recorded by GNSS/IMU.  The 

location of airplane and the direction of camera are recorded when each aerial photo is shuttered.  Using this 

theory, Stereo photogrammetry technology is available. 

 

 

 Aerial Triangulation  

òAerial Triangulationó is the work to calculate (analyze) shot positon and direction of each photo-image or 

satellite image for the purpose of orienting the òStereo-modelsó. 

In the òAerial Triangulationó, at first, òGround Control Points (GCP)ó and òTie-pointsó shall be measured on 

each image to tie overlapping area among adjacent images. Then calculate the positon and direction of each 

image from òImage Coordinateó of òeach tie-pointó and òGround Coordinateó of GCP. This calculate process 

is called òAdjustmentó and usually òBundle Adjustmentó is generally used. 

 Camera 

In case of using òDigital Aerial Cameraó currently popular in this industry, Refer òFocal Lengthó, òPixel 

size(Ȋm)ó, òPrincipal Points (PPX, PPY)ó from the òCalibration Reportó of Camera. 

GNSS: Global Navigation Satellite System              IMU: Inertial Measurement Unit 
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 GNSS/IMU, RPC File 

òGNSS/IMUó is useful and effective knowing initial position and direction of each image. In case of Satellite, 

RPC (Rational Polynomial Coefficient) file correspond it. 

 

 Point Measurement 

Measuring Tie points, 3 points (Top, Middle, Bottom) on the 

vertical center line of an image, In case a tie-point locates on 

overlapped (adjacent) image, the point must be measured on 

neighboring as well. 

 

 

 

 Calculation (Block Adjustment) 

Among Adjustment methods of òAerial Triangulationó, 

the most popular one is the òBundle Adjustmentó. This is 

the method to calculate òExterior Orientationó altogether 

using the solution based on òcollinearity condition with 

control points and tie pointsó 

 

 

 

 Outputs of Aerial Triangulation and Accuracy Control 

Result of Aerial triangulation is generally as below.  

1) Exterior Orientation output (table) 

2) Tie-point list 

3) Flight Index 

4) Record of Adjustment 

5) Other document 

 

2.2. Tool (Photogrammetric Software) Manipulation 

ERDAS Imagine (provided by Hexagon Geospatial) MATCH-AT (Trimble Inpho) are popular software for 

Aerial Triangulation work. This chapter explains basic manipulation of these software. 

 

 ERDAS Photogrammetry 

This software is many options for processing satellite images or other raster images. 

ỎGround Control Point ĭ Tie Point 
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In IMAGINE Photogrammetry, popular procedure is initial setting, interior orientation, exterior orientation, 

DEM generation, ortho-rectification. 

 

 Project Setting 

iˣOpen Imagine Photogrammetry 

 

 

iiˣIn òBlock Property Setupó window opened, click òSetó. 
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iiiˣIn Projection Chooser window, choose appropriate horizontal coordinate system. 

 

 

ivˣCamera File Creation. 

 

 

Input Flying height (roughly) 

From the GPS/IMU 
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 Importing aerial images 

After creating Block File, aerial images shall be loaded. 

iˣIn the òIMAGINE Photogrammetry Project Manageró window, click icon  and choose images. 

 

 

iiˣAfter loading the image, input pixel size into all images (called as Interior Orientation) . 

 

 

 Interior Orientation and Exterior Orientation 

Image which is shot on central projection has 2 types of 

distortion.  One is called internal distortion and it caused by 

camera and sensor used.  The other is called external distortion 

and it caused by geometry of method of image shot.  In order 

to remove these distortions, internal orientation and external 

orientation should be executed in ortho-rectification processing. 

Lens distortion and focal length shall be input for internal 

orientation of camera mounted on airplane.  Position and 

rotation angle of camera when image was shot shall be defined 

for exterior orientation.  Variable number for defining position 

and rotation angle of image are called exterior orientation 

parameter.  In case that GNSS/IMU is used for photography, 

exterior orientation parameter is available. 

 

 Measurement of Ground Control Points (GCPs) and Tie Points. 

After Interior Orientation and Exterior Orientation, GCPs and Tie Points are measured. 

GCPs make correspondence image coordinate where specified point on image to geographic coordinate.  
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To measure geographic coordinate, vector data which indicate roads, buildings, etc. and ortho-rectified image 

such as aerial photo and satellite are usable. 

GCPs make correspondence image coordinate where specified point on image to geographic coordinate.  

To measure geographic coordinate, vector data which indicate roads, buildings, etc. and ortho-rectified image 

such as aerial photo and satellite are usable. 

 

 

 

 

 Adjustment (Aerial Triangulation) 

iˣTo set properties for Triangulation, click icon  

 

ỎGround Control Point ĭ Tie Point 
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iiˣIn òRational Function Refinementó window, choose any settings. 

 

 

iiiˣAfter completion of settings, click òRunó 

After adjustment (Calculation), a summary of the result shall be displayed as below.  And then, click 

òReportó to check the details. 

 

 


































































