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Target recognition technology for vehicle navigation
based on improved RPN

SHI Jun-li
(Henan Polytechnic Institute , Nanyang 473000, China)

Abstract ; Car navigation is a key technology of unmanned driving, and its main technical difficulty is dynamic obstacle
avoidance ,which means real-time target recognition and feedback control. In order to obtain the real-time movement
status of the targets around the vehicle,a three-dimensional point-based algorithm is proposed to replace the rectangu-
lar coordinate system with a polar coordinate system,and directly establish a mapping relationship with the vehicle-
mounted lidar. Then,the accurate positioning of the characterizable target features is completed through the limited
calculation of the area frame in the area recommendation network technology. The experiment is validated using point
cloud data in the open source database KITTI to compare the point cloud features between dynamic targets ( cars,mo-
torcycles, pedestrians) and static targets ( trees,buildings). The recognition results are compared with two commonly
used 3D target recognition algorithms. The results show that the optimal average accuracy of this algorithm is
88.45 % ,and the optimal average direction similarity is 93.27 %. The proposed algorithm has a better effect on the
recognition of dynamic targets compared with the commonly used SECOND algorithm. Its feasibility is verified, and it
has certain advantages in the field of vehicle navigation target recognition.
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Fig. 1 The expression form of voxelization in different coordinate systems
BB AL bR 28 19 =4~ A AR 1 0 vy o il 2o
DUDRE B AR AR B R AL R A (o, y, 2) 84 EAR AR R
AL A
a = arctan(y/x) (1)
z =2z

Zonb X A B TR RS, T R AN
= RIFTRIE . BT HOGE IR TE rT R0 £ 2 AN
XS T DL TR AR AR R AR R L B
AR R IS) o XA IR B s = A TR Ak
B RS R R RSO T, 91 A 3 &5+
TURAEGIR S /N T, &ENE, BRIEED
RN ERKRIERECH K R m 80 T, MAR RS
MR TR 4 x K x T,

3 Hkigit
3.1 EEHfE®#E

WARS KRR RSB N

Vi=Ap, = lr,a,,z,¢1" € R'} (2)
Ao, Hp r o Mz HIRARBR R = A0 s g RoR
MU s TAR i RonfEsi;ie1,0],ieR" 0 B
Je M EAERR P A SEREER Y, = (v, ,0,,



B 5 44 No.6 2022

SRFAE TR RPN 423 AL H AR AR 835

v) POER V. = (e e ) o BRJE AT TR A
RS AR ZR o0 (9 BB AR 045 B AR AR . B
Je A IE 10 x K x TRy skt oy -

pi = Lri,a:,2,q,,r — v, —v,,2, —v,,1; —¢,,

a; = ¢,z = c] (3)

3.2 HAERW

AR ZR AR E £ B — P e 3 A 2% 45 E 4 B ( Voxcel
Feature Encoding, VFE) 23, VFE JZ (111& 2 Fi7R)
LRSI A T2 42 AL PR A
ReLU J0% pRECEEBURFAE . 35 VFE % 05 S 80k
C=2xn,n e Z" W, VFE 2B R T [7l— 1k &
B 10 x T A5, IR 8 23 €2 Wk, T 345
Rty Kx C/2 WRFE . SR 5 i S5 )tk 3R 45 45
MER MR ER R R RST K x 1, e ¥ H A ) 3
SO EVRFIE T SRR R AR IR R RHIE K x C,

R

(¥

St HFIE

HLE A

B2 VFE JZ45H4R

Fig. 2 Schematic diagram of VFE layer structure
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Fig. 3 Improved RPN algorithm structure diagram
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Fig. 4 Target recognition point cloud results in different

tesl environments
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Tab. 1 Comparison of algorithm test results
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Fig. 5 The convergence time of the two algorithms under

different point cloud data volumes
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