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Small- and Medium-sized Object Detection for Modified Electric Vehicles

HUANG Jun, LIU Yong
(School of Computer Science and Technology, Southwest University of Science and Technology, Mianyang 621010, China)

Abstract: Due to the popularity of electric vehicles, more and more electric vehicles are illegally modified with rain
shields. However, this modification increases safety hazards. Firstly, rain shields block riders’ view,@inc.reasing the risk of
accidents. Secondly, rain shields can inadvertently scratch pedestrians when the modified vehicles are at excessive speeds,
posing a great safety hazard and a serious threat to traffic safety. This study proposes an improved YOLOvV7-tiny
algorithm for detecting illegally modified electric vehicles. Firstly, a BiFormer attention mechanism is added to the
network structure, enabling the model to capture more details of.“e,lectric vehicles and focus more on smaller target
information. Secondly, an improved feature pyramid structure is combined with the tensor concatenation of a feature
fusion network to enhance the detection ability of the model for small- and medium-sized targets. Finally, the ELAN and
SPPCSPC modules of the frameworkiare optimized, which improves the detection accuracy of small- and medium-sized
targets and enhances the effectiveness of feature extraction without adding too many parameters.

Key words: modified electric vehicle; small- and medium-sized object detection; YOLOvV7-tiny; BiFormer; BiFPN
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R T S G BB I A SC B B R, R AT R s
B, — 3L 7 A5G, [FIRRAE A AR i O AR AT,
epcoh B E 200. “N K™l FHIZ AR, xR A Al %
M. SIS PR a0k 3 B, 73R 3 T BUE HY
TINE B ML) 5 R B AT 208 B 30 $2 7, R DR
FEA BTN B, @i v AL, HESERERS SR 2 (14077
FRAE, SEAF s AR Ak, (R 2 5] 2 240 - F+. BiFPN
Ak ft) BIFPN A4S & REA RERTHRFIE SRR /1, S 4T
RS2 B A RS S, SR THRI M RE, 1224 SPPCSPC
R LL ZIM A A B LUJS, BeA Ao 4 m A 2 40l &
MR, e O AR BARE S B B A o BT, (H2
B2 At s 5 For I B AL 2 7 5L Tt AR RER A S A 4 7 5K
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# 3 THEbES RSk

SPPCSPC it mAP@ SH=

No. BiFormer BiFPN FIELAN BiFPN o) 05 (%) M) FPS
A x x x x 922 932 573 118
B v x x x 926 946 6.00 103
C x x N x 940 948 591 93
D x N x No937 950 573 132
E v v x x 934 949 6.00 111
F v v x o939 951 6.00 94
G y N N N 942 952 605 81

4 b EE

AL GRS ST I H AR R, 25 AR E N
AR B R 4 JF AT R B, 33 BiFormer BB i 1 JEUAR
TR AR SR EL A J0, 3958 7 kN B AR BRI i i A
Bl 42w B A6 B b B R 7R S R R e,
R RS T it LR VR B RIS KL L 2l 4 1]
i3 BIFPN A1Esisk i BiFPN AH HL Rl &, eIk £ H &
A PR L R R, WA T 5L £ 3 A M A
Ptk % Jo ks it i) SPPCSPC AR BRI ELAN FHLAI R
BEERAR S &, MR T SRS Y 5 B4 2 R RRAIE 1) il
R, BT T BRI BRI RE 7). BT R AL
HIFBHE BRI TN, FESEEI DN, 505
A Je BIRIE 78 AR 5k A2, 7 BE A SR IE RS B B 10 [RT B, SLRE
TRAF R,
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