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Research on Apron Special Vehicle Detection Algorithm
Based on Improved YOLOVvSs

ZHUGE Jingchang, LI Xiang

(College of Electronic Information and Automation, Civil Aviation University of China, Tianjin 300300, China)

Abstract: Apron special vehicles are taken as an important part of flight guarantee service, which have the features of various
types and different shapes. existing vehicle detection algorithms have the low detection accuracy of identifying special vehicles on the
apron and cannot detect when obscured. Aiming at this problem, a special vehicle detection algorithm based on improved YOLOV5s is
proposed. To locate the region of interest quickly and accurately in the detection of special vehicles on the apron, a coordinate atten-
tion mechanism is integrated into the backbone network. Considering that the scale of special vehicles varies greatly in the apron moni-
toring scene, a four-scale feature detection network structure is proposed to enhance the detection ability of special vehicles with dif-
ferent scales. To improve the multi-scale feature fusion capability of the detection network, the neck part of the network is improved
by combining with the weighted bidirectional feature pyramid structure. The improved algorithm is trained and tested on the special
vehicle dataset of the self-built apron. The experimental results show that compared with YOLOv5s, the precision of the proposed al-
gorithm is improved by 1. 6%, the recall by 3. 5% . and the average precision mAP0. 5 and mAP0.5;: 0.95 by 2.3% and 3.3%, re-
spectively.

Keywords: special vehicles on the apron; coordinate attention mechanism; four-scale feature detection; weighted bidirectional

feature pyramid; feature fusion
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YOLOVS JFlh 3= F M 4, 15 3% i 4k (1 YOLOv5-Shuffle-
Netv2, YOLOv5- MobileNetv3 i Fh A6 i &k, i Bk 7
Tl Bk AR SCE R AT X B, SEIR 25 SR N3 4 TR

R4 IR E AR S X LS

ik mAPO0.5/% | Params/106 | GFLOPs/109

SSD 90. 6 26. 29 62.8

Faster-RCNN 91.5 137.10 370.4

YOLOv3 93.7 61.55 155.0
YOLOv4-tiny 82.6 6.06 16.4

YOLOv4 90. 4 63.96 141.5
YOLOv5-ShuffleNetv2 86.5 3.81 8.0
YOLOv5-MobileNetv3 90. 4 3.56 6.3
Ours 95.3 12.58 16.6

M 4 AT LUE W AR SOt JE A B TR A S R A
G 2B AR LT, BUS T s i mAPO. 5, 554
HE G, B E e B E KA YOLOvS-ShuffleNetv2,
YOLOv5-MobileNetv3 & YOLOv4-tiny = fr & 3 41 b, 4
CRBAEE R B, 5SSBETER, WAL REEE S
¥ SSD, Faster-RCNN, YOLOv3, YOLOv4 B, 4
CRBARIE R A R A Sk 751 mAPO. 5 & H X
R R YOLOV3 53k 1.6% ., i 2 80 #) 1
YOLOv3 H3E/AT 79.6%, #ERIEIEMRT 89.3%.
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WERE, 2. P YOLOVSs 1 HLEE R Fh 25 55 i 2 vk 57 5% .+ 33

DAL Ko oA A < 5 85 45 44 1) A e AT O S
PPAL 25 A~ 20 AR [ 552 56 2% 16 X A SO B9k A RE 1 R
M. TH RS LR AR B YOLOVSs (9 2% 52 560 45 R A O 20

SCES B N 5 TR .
#5 AL
T Y P/% |R/% | mAP0.5/% |mAP0.5: 0.95/%
JEL R M 2% 96.9 | 87.6 93.0 87.1
o R 98.1 | 89.3 94. 4 89.2
Py REE 4+ CA 98.7 | 89.9 94. 8 90. 1
DY R = X fi in
98.3 | 90.4 95 90. 3
BURRE 42 7 35
Py RO+ CA+ M
98.5 | 91.1 95.3 90. 4
) JIn AR IE 4 7 3%

PV A SE SR 25 T LU e DY R A AAE R ) A = R
FEAEATIAH LG, R AR MR TR AT . HAh. TR
U I B IE] IASURFAIE 4 - 35 45 i 2 il CA [ & T WL &
XF B Precision, Recall, mAP 8 Z Wik FA. S5ELG
W 4% #H o, Recall 32 F+ 3.5%, mAP0.5; 0.95 & F} T
3.3%, mAPO.5 4 2. 3% 42T}, Precision A 55 I 8
WEFT 1.6%.,

B 5 ALY YOLOVSs fE LI N T 3% 56 R i A il
SR, 10 FTRLE H, YOLOvSs 53 3k 78 35 £4
BR80T T8 AT #5000 % AR A 2 4 0 AT AR I, T il e
A B 3k K ML 5 2 400 1% R AOE A U B8 S BB, A TG X 4
LRI i e PR A, ROk, Bl R R B BT A
TR W S5 LN B T i i R R MR A AR

(a) A SCHE S

10 SEBRAL &5 R X b

(b) YOLOV5s

3 HRiE

ARSCHR T — R T ol #E YOLOvSs B B AR A6 0 20 4
B TESR T ALIT R 35 o5 ™ %R DL A PR R B R R 2 5 Y A
H.

B, %8 YOLOvS RFEER K /NN 25, &
T B 45 R YOLOVSs fE b i R k. Z 5. 1
YOLOvSs [ 4% (AR [l 7 Bl CA SR AL, o e ml &
AR E . N T RAE CA EE ALEI RIS .
TERCR I AE W A & 4y i@l & SE. CBAM, ECA =Fp ik

[y

N
H

BANLE HFTX L, HEE, R T — U R FRIE A
T P2, FE TR 46 = ROBE R ) 2% i BE Al B3 T 10 % 10
B RUBE SRR AR TR 2 o AN [A) RLBE R AR 4 9 0 R e
35 IS5 G AU (] p I 4 57 05 5 4 AT ko ik, BCHE S Y
VR XA R ROEERFAE 1l S o & . AN T ke
means 57 0 HLEPRR Rl BGOSR EAT R 2L SR KA H)
F1% i HE R0 R 6 I IR BN o TE B R BIL R R R A A R R
SRR R AR WY AR SCHR S i WL B A e A A T Bk A
Precision, Recall. F3¥K; B mAP #5845 Fi R M4 594
wERTL.

BoG > i EEAE A SCTE SR DU R R A 4G 0 ) 4% 45 4
S5 R T A AR DU O, (E ) 2% 2 B R R R K
AL R BE A —sE N, 5 — S i A B R AR L X B A
PEREMI R B m o B, R — 280 2 I8 A o] K A 0 IR 2%
I I [ IR AR AR S 8 I R e 7, B T AETE AR
Hik & FEE .
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