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Table 1.  The optical design parameters of the Gen-III system. 
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Table 2. Geiger-mode APD/CMOS focal plane characteristics 
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Table 3.  The laser transmitter characteristics 
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Figure 1:  Basic concept for tri-dimensional (angle-angle-range) laser radar.  The entire scene is flood 
illuminated and imaged on each laser pulse.
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Figure 2:  The Gen-III sensor optical design.  
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Figure 3:  A CAD model of the Gen-III sensor optical design. The transmit portion is 
shown in red while the receive path is shown in green.
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Figure 4:  The Lincoln fabricated and assembled 32x32 APD/CMOS focal plane array.  The microlens array 
can be used to image the exit pupil of the receive optics onto the APD active area, but was not used in the 
Gen-III system.
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Figure 5:  The optical system of the Gen-III Ladar testbed.  The monostatic architecture was chosen to provide a 
compact design.  The majority of the transmit and receive optics are on either sides of an internal optical bench.  
The focal plane and laser are relatively simple to remove and replace with other devices.  Photographs of the sensor 
optical head are shown at the bottom.
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Figure 6:  Experimental set-up for the Gen-III system showing the major components. The 
sensor system was integrated onto a computer-controlled pan-tilt mount for data acquisition in 
the field.
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Figure 7:  Three 32x32 3D image frames from a 10-second movie made at a range of 209 meters with 
the Gen-III system.  The automobile was driven through the laser beam spot pattern.  On the left, the 
color coding indicates range within the 2-meter range window.  On the right the color represents 
probability of detection.
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Figure 8:  Two photographs of a tank vehicle. The upper image is a visible color photograph that was 
taken while the laser was off.  The bottom photograph was set with a long exposure and green-enhanced to 
show an image of the 532 nm 32x32 laser spot pattern as it was backscattered from the target scene. 

Figure 9:  An example of a 3D image of a tank at a range of 500 m. Although the measurements were taken from one 
perspective, one the data are collected, they can be manipulated in the display and shown from any viewing direction.
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Figure 10:  Tri-dimensional imagery of the Eglin AFB test range taken with the Gen-III system.  This imagery may be 
rotated to be viewed from any direction.  The reader is reminded that these data were taken from a single, stationary 
vantage point.  The photograph was taken from the same position as the tri-dimensional imagery.  The truck in the right 
foreground was moved prior to the Gen-III tests.
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Figure 11:  Photographs of the scene and a tree-cropped 3D image with several under-tree objects 
pointed out.  The upper-left photograph was taken from the 31st floor (300 ft above the ground).  The 
photograph in the bottom shows the objects under trees from the ground level.  The color in the 3D 
image represents the calculated height above the ground plane.  The data from the in-range foliage have 
been “cropped-off” by adjusting the color bar mapping.  A wooden gazebo, three wooden picnic tables, 
a HUMVEE and two rental cars were in the scene during the measurements.
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Figure 12:  An example of a single 3D image point-cloud.  From upper left to lower right, the color 
band was compressed to effectively crop-off the foliage above the scene on the ground.
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