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Implementing the Algorithm of Target Recognition for Laser Imaging Radar
Based on Digital Signal Processing

SUN Jian-feng, LI Qi, LU Wei, WANG Qi
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Harbin Institute of Technology, Harbin, Heilongjiang 150001, China)

Abstract Laser imaging radar has high space resolution, and can output four-dimensional (4D) image (intensity
image+ three-dimensional (3D) range image), so it is fit to be the sensor of target recognition. Support vector
machine (SVM) is a way of target recognition, which has high correct recognition rate, in the case of learning with
small samples. Through optimizing the algorithm of SVM, it is embedded into digital signal processing (DSP) of
laser imaging radar, achieving the function of target recognition, which has high practical meaning. The experiments
with the real intensity images of laser imaging radar are finished. In the experiments, the testing set totally has 56
samples, and the costing time is 31. 97us, which can state that the algorithm can meet the real-time requirement,
and the correct recognition rate is 98. 2%. Another experiments with simulated range images of laser imaging radar
validate the generalization of SVM. The experiments results show that SVM can meet the recognition demands of
laser imaging radar in the real-time and recognition performance.
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Fig. 2 Chart of hardware architecture
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Fig. 3 Optimal hyperplane
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Fig. 6 Images of laser radar

(a) interesting target; (b) reject target

Fem & 34 N, IR EMNEARRFERES BB LR
Wo BFAES Ab 20 25 K 4 300 ik AR A A, HEIH ]
GRME 1P, LFER K31 97 ps, BAMHA
B £90. 57 ps R 2 45 PRI I 0L, R
(&)~ Q0O KM L, IEHIRF] 54 4, HBIE#H R
$#98.2%.

— Mk i, BB B I B 25 Wi/s BP AT A R R ST
B, B4 ik BERT 1] 540 ms, A3 1 BT LLE H, B
TSR AL B, 2 Fe 1 & PR B 58 20 2

K 3 XA [R] BB 25 33 =X A% R B8R B[] 00 3
R CMEHMATFENBRLE 3 HEHAKRAL
H22 ps, IE B 2 WA M E 2 iR K, H b
SRS PEER

£1 MRER
Table 1 Test result

Support vector number  Kerned function

Correction recognition rate /(%) Consume-time / us Mean consume-time /pus

34 Polynomial

98.2

31.97 0. 57
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Table 2 Detailed test instance

o S| X,,D S—1|X,4,—D Correct recognition rate /(%)
Correct classification numbers
36 18 98.2
L S(—1]| X;,D S| X,,—D Flase recognition rate /(%)
False classification numbers 5 5 T s
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Table 3 Test results for the different orders

Test samples Kernel Consume-time

d
numbers function Order /us
31.97
56 Polynomial
54.19
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Fig. 9 Adding-noise range image
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Fig. 10 Range images of filtering noise
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Table 4 Recognition results of SVM

Tank 2 Tank 80 Camion Armored car
SVM 98% 93% 100% 86 %
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Table 5 Detailed recognition results

Tank 2 Tank 80 Camion Armored car
Tank 2 98 2 0 0
Tank 80 7 93 0 0
Camion 0 0 100 0
Armored car 10 4 0 86
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