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Design of Driving Assistance System under Rain and Haze
Weather Based on Machine Vision

HONG Ru, YU Lihan, DAI Anbang, Xie Yingjuan
(School of Information Science and Engineering, Hohai University, Changzhou 213002, China)

Abstract: With the increase of private cars, traffic safety in rainy and foggy days has become an urgent problem to be solved. A
voice assisted driving system for driving users in rainy and foggy weather based on machine vision is designed, with the limited embed-
ded hardware resources. The system combines the humidity sensors, lightweight dehazing neural network AOD-NET. and object de-
tection model YOLOv5n. The K-means+ + algorithm is used to redesign the anchor frame on the object detection model YOLOv5n.
The optimal backbone network is selected to further compress the model size by using the model pruning. The experimental results
show that the FPS of the improved model on the Jetson nano reaches by 17. 78, and the final mAP by 65. 8% on the artificially fogged
and resolution changed TT100K (Tsinghua-Tencent 100K) dataset. meeting the practical application of driving assistance in normal
weather and rainy and foggy weather.
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s I EAMAES BRI P O BRRIE B, K5 B BE 5
KUNXTEEHEREAT RS, T8 BG4 B T I 15 19 4
HERRE UG R L BN T — R BEHEN L, BRY L
BefE, HRREPOAFYRAE, £ 3 BAR T HH Kmeans
+ R P 09 5T 56 A HE 7E R [ R AE B B B AR RS
K.

F 3 Bk HE R

FRAE B R ) 6 B0l HE R
7N (9X9) (11X12) (15X 16)
i (19X 21) (25X 27) (32X 34)
K (44X 44) (66X67) (98X90)

BT R IR b, 7E R IR AR R 7E v AR E A R A
B, S T AT RIARAG Ry HE B B . AR SCIE T Mobile-
NetV2 5 A /) CSPDarknet #47%f kb . MobileNetV2 & —
PR E PR 2 W 25, B ] DUAE OR 3R B0 19 E A R 1Y
[ Bf R i/ A5 T8 2 BRI 3 i . MobileNet V2 48 T A 45
FHAbE T M4, U1 ResNet 4, RIS HE D, MEEK
/N, f#45 MobileNetV2 {25 YOLOvS & T % 4% i) 45 14 7 i
PR IR BRI 37 57 T B s 1, reix AU, B
WS, J35h, MobileNetV2 5B 45 #4) i 51, ] 4 LR
(CR @ S ok =3 NN RIS U] e e =S 3 E e
BB /NS, X AE15 MobileNetV2 £ 81 51 45 5 i i
AN [ 1) ;T 375 S R HE 4

AT B T M4 R CSPDarknet 1 YOLOvSs f R |
BT M 4 Jy CSPDarknet {1 YOLOvS5n K% 5 B T W 4
MobileNetV2 i) YOLOvSn #81, fE i A R F & Jetsonnano
AT S . DS RN 4 PR,

F 4 AE KPR 5 RN

BE:Z % Y6 GFLOPs|mAP/%| FPS
YOLOv5s+ CSPDarknet |7.131 490 M| 16.1 76.5 | 7.94
YOLOv5n+ CSPDarknet |1.820 050 M 4.3 69.1 [15.50
YOLOv5n+ MobileNetV2|0. 226 882 M 0.9 63.7 ]15.38

YOLOv5n+ ShuffleNetV2|1. 237 625 M 3.1 68.9 [17.89

G ST, KRR R A B T MY £ M
2 MobileNetV2 BARZHE /N, Bl TH B Z 5k 22 %
H45H . 78 FPS 4845 b 55 A ¥ YOLOvSn JL-F 5, Jf
HAE mAP 38 45 J7 10 45 M DA A8 8 YOLOv5n, KA it Mobile-
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NetV2 i T 5 ik A F 5 Y #8 % . 1 ShuffleNetV2
BB S8 L T MobileNetV2, {H5:FRit 5 i FPS # i
T MobileNetV2, H mAP W JLF 5 451 CSPDarknet $3
o MRS WK AT SE. G, ff ] ShuffleNetV2 f
1 YOLOvVSn (1B T M4,
5.3.3 HEAIIAL

T =5 R YOLOVS #ERIAE Jetsonnano b HYRCE .
T FEASE TR0 B A AR A0 31 2 22 YN 45 58 A B0 aE YOLOvSn £
B, RAEE S ACECAR, @ W s A I 2R, X i il 45 2R
HWE/NMYEES L., EAMET ZHENATRT . BT
FEHLIN AR AL S S R, B O M S B S AR oK .

YOLOVS5n+ ShuffleNetV2 # % tf 1) BN (Batch Nor-
malization) 238 1 X} 5 A /N b U B E 8 3 AT 3 — fb A B,
X AR HEAT Ak, R TR R 4 2 o AR O HLER
T X SRR, Re TRz LEE 1. BN R IR
AT LA AR R i e S, k) P00 G AR TR B . BN R
BM R AR T

1<
He — Z ;1'1'7311

2 ] Q 2
0y = — (x; — py)”
P e (5)
b= T
Vo, te

v = )/V:c,erB: BN, ;(x)

Forbe pps op 43 AL BRECE X E SR EZE . 2l
v: 3 BN 2 0% A SR S EUE . v 5 B i FR TR
Wy S5%AHET, WA NEHEF, 4GmHE T y i 7
LA TRMIOR A IE Y- - %N BB E TRNPOp SRS S TBEL )

MR/

ARILETF BN )2 v 28 YOLOVS5n+ ShuffleNet V2 f&#
TUPEAT 89 R, AR I S 26 R Bk BORR B L R AE 0,005 &
0.000 O5Z AT SR, TEARFMELHE T, mAP L%
e 9 s

75

70

65

55

50

45 ¢ i s . .
0 0.001  0.002  0.003 0.004  0.005
Highat 2

B9 A A T B mAP A2 fb

B mAP 75 Bk R Oy 0.000 1 i KRB IRl N
73.6% . MR EALARTER L 0.000 1 )5, BEA mAP {4 2R

TR, B EER B AL 0. 000 1 B AR R HEFT BT AL .
W 240 L 3o B 23 Xt 7 80 1 A9 SR T i 6 A T e
RS s R 5 P,

F£5 RRBACRT 5 54 5

P mAP/ % S e
0 73.6 1.24 M
0.3 70.9 0.86 M
0.4 68. 1 0.60 M
0.5 67.0 0.47 M
0.6 61.8 0.36 M
0.7 52.8 0.20 M

HARBIAS A J5 SE 00 25 % b 3R 6 B, YRS N 4%
KEEE B ARG /N B0 R B {HHE 2 R A L BT R R 4R
T 59.2%,

Fe 6 P4 BTG G IR0 b 4 R

eS8

%] 2 GFLOPs mAP/ % FPS

B A Hi 3.1 1.24 M 68.9 17. 89
DA e 1.7 0.47 M 67.0 24. 68
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M T B S HMA R B, BREENASE. A TENL
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[l s AT 20 S AR AR 1Y Jy AN HEAT 8RR G AS ML (W38 1T
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1) PBeE Jetson nano 38 5. ARG AL 1T HI 7 2
e %% OpenCV EIMG AL HEFE . Pytorch IR % S EL IR & A
ISR, RGBS IEE T GPIO 47 RIK, H R LLE
152 RO S B2 % A Python #EFE .

2) FBATEIS . BT ERT. LT, &40
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