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Abstract Aiming at airborne full waveform data classification, the paper proposes a random forest method based on
point cloud classification algorithm. The amplitude of the fullwaveform echo and echo times, as well as the echo width
are extracted. Extract and select the features using the method proposed in this paper to build a feature vector. Using
the random forest method, the laser point clouds are divided into three types of vegetation, ground and building. By
comparative analysis of random forests method and the support vector machine, the results present that the extracted
features show good stability and efficiency, and the random forest classification method can achieve good classification
effect in the urban classification applications.
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Table 1 Feature distribution

Feature Building Tree Ground
Z./m 3~10 0.5~10 Almost 0
A <20° vary <15°
fe/ % 100 <60 100
Amplitude High Low High
Pulse width Wide Vary Wide
Echonumber One Repeatedly One
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Table 2 Error matrix of classification result

m=3, fra=91.7% Ground Building Tree Producer accuracy /%
Ground 35616 538 2636 91.8
Building 46 16630 774 95.3
Tree 2026 370 18360 88.2
m=4, frn=91.5%
Ground 35516 600 2674 91.5
Building 44 16698 708 95.6
Tree 2020 504 18300 87.8
m=5, fra=91.3%
Ground 35564 546 2680 91.6
Building 40 16670 740 95.5
Tree 2104 552 18168 87.2
m=6, frn=90.9%
Ground 35204 698 2888 90. 7
Building 36 16722 692 95.8
Tree 2008 636 18180 87.3
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Table 3 Error matrix of classification result using SVM,

total accuracy is 90. 4 %

Ground Building Tree aclsj(r)j:;e/r%
Ground 35002 744 3044 90. 2
Building 46 16542 862 94.7
Tree 2048 662 18114 86.9

SVM J&—Fh B BA7 T 12 B Bl A 2 )
D7 AR SCOHs HAR O 2 B8 PG R SR i 1 AT AR
M 3 R B M S LR PR
JERIIR T BEHLAR bRk . HLEAR S 2805 B2 L A90. 400
X Uk B BE AL AR AR 7 0 2 T B2 D7 T B 8% 38 B AR &
RS E

THANNR R L SVML R T I ]
2479 3 min, 11 5K FH Bl BIL AR M 25 4T R Ik 32 4% 114 1 1]
45 min, #4773 RIS ] 0 100 s, RUE B HL AR AR
EIEIHHIR T SVM ik AH & FFE 2 £ %) T 45 52
(A RFAE S A T 5 R 2 AT — A Bt R A )
Tt 5 B ALAR MR AL I E] TR A R

X R AN DX s L AL R P 23 28 05 1 R
PSR LI 5 5 B 0 20 e MO 25 2K X i R
Wy UL L% b TG T 73 4T BE 08 AR 47 M IX 70 W] LU 3k
B AR 53 28 SR AR W] 8, T B A SR 1 00 3k Tl
I RARKII BT

Bl 5 SEu X o g

Fig. 5 Classification results of the experimental area
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