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Adjusted errors of vertical position

Mean Error Max. Error
0.006 0.023
0.007 0.019

Zone46
Zone47

σz＝ 3.8 ・σo＝ 3.8 x 450 ＝ 1.710 m

σz,Max＝ 4.9 ・σo＝ 2.205 m

Unit: m

Quality Evaluation

Inner orientation
Residuals on fiducial marks should be less than 0.03mm

Relative orientation
Residuals of vertical parallax on positive film should be 
less than 0.02mm

Model connection
Coordinate differences of same pass point should be less 
than 0.05% of flight altitude, in each pass point between 
adjacent models. 

Quality evaluation 
after block adjustment

Residuals of ground controls in the same block.
SD of horizontal and vertical residuals should be less than 

0.02% of flight height. Maximum <0.04%of flight height

Residuals of intersection of bundle in the same block

SD should be less than 0.015mm, Maximum <0.030mm

Difference of Tie point in the same block
Horizontal and vertical differences should be less than 

0.09% of flight height.

Image data for observation
to acquire high quality image data

Distribution of ground controls
to distribute GCP in proper location

Establishment of air signal
to identify GCP based on signalization

Plan of aerial photography
to add cross strip in order to robust models

For more accurate adjustment

Advance Technology to be applied 
aerial triangulation technique

Mobile Mapping
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Appearance of vehicle

DGPS antenna

High resolution CCD Camera

Color CCD
Video Camera

Vehicle height sensor 

INS Laser Scanner

Multi-Line
Camera

Direction

Stereo Image Measurement

Car  position

Input databaseInput database

Road signRoad sign

Line camera Image Laser scanner data

Display point group data Display point group data 
by VRML formatby VRML format

3-D Urban Spatial Model Laser Profiler

Scanning by Laser Beam

Measuring stance of 
aircraft 

IMU

Measuring distance from 
round trip time of laser beam

Two-way Laser 
equipment

Measuring spatial position

GPS

Distance data between aircraft and groundDistance data between aircraft and ground

Positional data of AircraftPositional data of Aircraft

Spatial data of aircraftSpatial data of aircraft

Calculating a coordinate(x, y, z)
by one laser beam

Calculating a coordinate(x, y, z)
by one laser beam

GPS correction 
information

GPS station
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Appearance of aircraft
Sensor head

It’s possible to measure at point interval of 1–2 m 
→ to create high resolution DEM  

Every points have coordinate values(x, y, z)

Distribution of survey Points

Acquired initial terrain data

These terrain data include noise due to covered forest.

Topography (Ｇround Level)

Forest (Height of Tree)

Section View

Corrected terrain data Generation of Contour Line
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Application for Urban PlanningRoad PlanningRoad Planning

Urban modeling

Original data

3-D model

Texture Map 
overlaid air Photo

Thank you  for listening !
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