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Fig. 1 Overall Technical Procedure
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Tab.1 Overall Parameters Evaluation
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2
Tab. 2 Distribution of Waveform Counts by Number of Returns
1 2 3 4 5 6 7 8
870 226 125 249 4 459 21 0 0 0 0
295 990 479 354 130 544 68 426 22173 3 245 215 8
771 679 215 909 12 215 128 0 0 0 0
264 916 354 750 199 148 122 338 48 648 9 329 770 32
3 N
Tab. 3 Distribution of Point Counts Belonging to the Nth Return
N 1 2 3 4 5 6 7 8
999 955 129 729 4 480 21 0 0 0 0
999 955 703 965 224 611 94 067 25 641 3 468 223 8
999 931 228 252 12 343 128 0 0 0 0
999 931 735 015 380 265 181 117 58 779 10 131 802 32
4 o
b b
b o
4

Tab. 4 Distribution of Decomposed Point Counts When System Detects Single Return

1 2 3 4 5 6 7 3
295 655 163 316 79 792 24 557 6018 801 52 5
263 588 328 953 114 990 15 864 15 186 2 831 258 9
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Fig. 4 Distribution of Waveform Counts in Two

Return Numbers
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Quantitative Analysis of Differences Between Full Waveform Data and
System Point Cloud Data from Airborne LiDAR

LU Hao' PANG Yong' XU Guangcai® LI Zengyuan'

1 Institute of Forest Resources Information Techniques, Chinese Academy of Forestry. Beijing 100091, China

Abstract: The superiority of waveform data is hard to evaluated and compared with point clouds quan-
titatively due to a high correlation between two data sources from the most commonly used LiDAR
systems. Leica ALS60 airborne LiDAR system can record both of discrete return data and waveform
data simultaneously and independently. The raw waveforms are decomposed into individual pulse re-
turns and compared with the laser points from the hardware system quantitatively. Data from typical
forest and urban areas are picked to perform a digitized assessment of the capability of waveform. The
results show that waveform data can increase the vertical information in different types of ground ob-
jects and spatial resolution of point cloud at a certain level and that the increment in forest area is high-
er than that of urban area and bare earth. It is concluded that the penetration capability of laser pulse
is more evident in full waveform data than in point cloud from ALS system itself, and that full wave-
form LiDAR has much more potential in constructing the vertical parameters in the forest areas than
original LiDAR with only point clouds.
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