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Mapping Matters 
By Qassim A. Abdullah, Ph.D., PLS, CP**

Y o u r  Q u e s t i o n s  A n s w e r e d 
the layman’s perspective on technical theory 
and practical applications of mapping and giS

“Laser is light, and light can 
easily go through the smallest 
gaps in the foliage but it does 
not ‘penetrate’ trees.”

An intensity image from mobile-
based lidar sensors may resemble 
black-and-white imagery in many 
ways, as the point cloud density is 
very high.”

Question 1: Using lidar, how can I produce bare-earth surface under big piles of dead wood (log-jams)? The trick is lidar pulses don't pen-

etrate thick, dead wood.

Attendee of the ASPRS webinar, “Lidar Fundamentals and Applications,” held online on January 23, 2013

Question 2: With photogrammetry, we use photo ID or targets as QC points. With lidar, do you use similar practices (identifiable) or just a 

position with x,y & z?

Attendee of the ASPRS webinar, “Lidar Fundamentals and Applications,” held online on January 23, 2013

Answer 1 —  Dr. Abdullah:  Lidar, as you mentioned, does not penetrate hard objects, and 

therefore it maps the outer surface of the object that is visible to the laser energy.  Laser 

is light, and light can easily go through the smallest gaps in the foliage but it does not 

“penetrate” trees as some people think. However, in the case of logs, the laser energy 

has great potential to reach the ground underneath the logs through cracks and 

gaps in the log pile. The chance that you produce an accurate and reliable Digital 

Elevation Model (DEM) for the ground under the logs depends on a few conditions. 

The first is the logs’ density and thickness. If the pile is high and formed by 

multiple layers of logs, then only a few laser shots will reach the ground, resulting 

in a poor-quality bare-earth DEM.  

The second factor that affects the quality of the DEM is the density of the laser 

shots produced by the acquisition system. A lidar system with a high repetition 

rate (more pulses per second) configured to produce a dense point cloud (smaller 

post spacing) will result in a better quality bare-earth due to the simple fact that the 

probability of more points reaching the ground is higher. To achieve such a high point 

density, the data provider has several options, such as increasing the repetition rate, 

narrowing the scan angle or using a faster mirror scanning speed or slower aircraft speed. In most cases, all 

these operational parameters are adjusted to reach the goal of the survey.

Finally, depending on the number of points per square meters that reach the ground, a bare-earth DEM in an obscured area, such as 

in your case, should be carefully labeled, and perhaps the area under the log should be declared as a “low-confidence” area in a similar 

fashion to the dashed contours generated from photogrammetry for obscured areas. 

Answer 2 —  Dr. Abdullah:  The ground resolution of airborne lidar is much coarser 

than imagery flown at the same altitude. For this reason, targets that are identifiable 

in camera-based imagery may not be seen in a lidar intensity image. However, an 

intensity image from mobile-based lidar sensors may resemble black-and-white 

imagery in many ways, as the point cloud density is very high and therefore the 

intensity image has a fine ground resolution. Traditionally, lidar checkpoints 

are solely for checking vertical accuracy, as it is difficult to precisely determine 

the horizontal accuracy of an airborne lidar dataset due to the coarse 

resolution. 

A vertical check point is usually in an open ground that is not overshadowed 

by an adjacent structure or tree. Those checkpoints do not need to be 

identifiable, as the elevation of the dataset can be interpolated and extracted 

at the surveyed horizontal coordinates values (Easting and Northing); however, 

a point does not make a good horizontal accuracy checkpoint unless it is at the 

geometrical center of three-dimensional structures. 
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For example, people used a trampoline set up at the project site 

during data acquisition. Assuming the trampoline gets hit by many 

laser shots, its geometrical center can be accurately estimated 

in the dataset. To be able to use this kind of ground checkpoint 

for the lidar, the dataset has to be dense enough to model the 

shape of the trampoline. The most practical check dataset for 

the horizontal accuracy is the linear edges, such as the ones 

surrounding roads, fences, retaining walls, etc., that exist in the 

project site. Such linear edges can be either surveyed in the field 

or extracted from photogrammetry. Even with such linear features, 

the horizontal accuracy will be estimated and not precise, as it is 

for the vertical accuracy verification of a lidar dataset. With the 

advancement in the lidar technologies, such as the new systems 
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that have the capability of capturing a very dense point cloud, 

the horizontal accuracy verification is becoming more doable. 

Moreover, until data density reaches the ground sampling distance 

(GSD) of the imagery, or until a multi-spectral system with laser 

scanning capability is available on the market, you have to trust the 

manufacturers’ labeling of the horizontal accuracy for their systems.

**Dr. Abdullah is Senior Geospatial Scientist at Woolpert, Inc. He is 
the 2010 recipient of the ASPRS Photogrammetric (Fairchild) Award.


The contents of this column reflect the views of the author, who is responsible 
for the facts and accuracy of the data presented herein. The contents do not 
necessarily reflect the official views or policies of the American Society for 
Photogrammetry and Remote Sensing and/or Woolpert, Inc.


