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MILLION POINT DTMMILLION POINT DTM

ODOT GEOMETRONICS
Modoc Point - Algoma 
LIDAR mapping

ModocModoc

300 meter high hillside
mapping along roadway
dtm along roadway
dtm of rockfall areas 
difficult access on top

We chose LIDAR with added 
photogrammetric breaklines 
for the dtm.

LIDAR creates DTMsLIDAR creates DTMs

Light Detection And Ranging 
Used to map large areas from 8000’
Point accuracy 15 cm ±
Random placement of points
Multiple returns (trees, brush, ground)

http://www.sbgmaps.com/lidar.htm
FOR MORE INFO...

Cross section from 
quad sheet

How big is that hill?

<----Roadway
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<-------Roadway

LIDAR DATA  deliveryLIDAR DATA  delivery

19 Microstation Design files
101 mb of data
1,100,000 xyz coordinates
If we spend 10 seconds on each 
point, it would take 78 weeks, or 1.5 
years of uninterrupted work.

DATA ANALYSISDATA ANALYSIS

Look at the points in Microstation
Load Inroads DTM
View Contours
View triangles

Compare to other mapping
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FINISHED  
DTM

LIDAR 
ALONE



ODOT GEOMETRONICS

MILLION POINT DTMs 4

RANDOM LIDAR POINTS IN 
REFERENCE FILES----->

THINNING THE DATATHINNING THE DATA

1,100,00 points to 114,000
Inroads Thinning
Liscad Thinning

THINNING THE DATATHINNING THE DATA

1,100,00 points
Inroads Thinning
Liscad Thinning

stereoplotter observations

INROADS
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LISCAD THINNINGLISCAD THINNING

Near the roadway xy 7m, z 0.2
Up the slope xy 9m, no z
Steep areas xy 5m, z 0.3

Adding Stereoplotter DataAdding Stereoplotter Data

Breaklines along roadway to control 
triangulation
Random points to check consistency 
of photogrammetry and LIDAR
Adding boundaries at bodies of 
water
Analyzing the results
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ORIGINAL LIDAR
THINNED LIDAR
Red - steep
orange - slope
green - near road

STEREOPLOTTER 
BREAKLINES

STEREOPLOTTER 
RANDOM POINTS

AERIAL 
TRIANGULATION 
SOLUTION

COMBINED 
DTM DATA
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COMPLETED 
DTM

Manual ThinningManual Thinning

Stereoplotter observations
Common Sense
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CONFIDENCE POINTSCONFIDENCE POINTS

Ground Survey
Aerial Triangulation

Stereoplotter Mapping
Direct Measurement
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Aerial Triangulation Solution

tested as confidence points with 
0.5 meter tolerance against 
thinned lidar data

AERIAL TRIANGULATION POINTS

COMPARED TO LIDAR SURFACE

Half meter below

Half meter above

STEREOPLOTTER RANDOM POINTS

COMPARED TO LIDAR SURFACE

0.5 meter below

0.5 meter above

AERIAL TRIANGULATION POINTS 
COMPARED TO LIDAR SURFACE

sorted SOUTH to NORTH
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BEFORE BREAKLINES
AFTER BREAKLINES

Direct LIDAR point remeasureDirect LIDAR point remeasure FINAL DTMFINAL DTM

114,000 Lidar points
20,000 Breakline points added
4,000 Random check points
2,000 Exterior points

0.5 meter dtm accuracy
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ENDEND

END


