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Target detection based on bidirectional feature
fusion and an attention mechanism

ZHAO Wenging'?, YANG Panpan'

(1. School of Control and Computer Engineering, North China Electric Power University, Baoding 071003, China; 2. Engineering Re-
search Center of the Ministry of education for Intelligent Computing of Complex Energy System, Baoding 071003, China)

Abstract: When using a feature pyramid to detect objects of different dimensions, the relationship between high- and
low-level information is ignored, resulting in a poor detection effect; in addition, for targets of a certain scale, detection
is easily missed. In this paper, a method combining bidirectional feature fusion and an attention mechanism is proposed
for target detection. First, the deep and shallow feature layers of the single-shot multibox detector (SSD) model are
fused, then the obtained features are fused with the deep feature layer. Second, the channel attention mechanism is ad-
ded to the two-way fusion to enhance semantic information. Finally, an improved positive and negative sample decision
strategy is proposed to reduce the target misdetection rate. The algorithm proposed in this paper is compared with the
current mainstream algorithms in the VOC dataset. The results show that the average accuracy of the proposed al-

gorithm is greatly improved when detecting targets.
Keywords: feature pyramid; bidirectional fusion; feature extraction; SeNet attention mechanism; sample; semantic in-

formation; target detection; deep learning
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Fig. 1 Target model based on the combination of bidirectional feature fusion and an attention mechanism
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Fig. 3 Attention mechanism module
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WHEKAE . S T B IR G, AR SCR A VOC2007+
VOC2012 $dls £ 471 %k, 2R )5 7R VOC2007
DA AT
32 EWiFMrigts

A LI R SF- Y HERR 2R (average precision,
AP). B [0 % (average recall, AR) Fl T4 2 51| i) 4
{EF #2745 £ mAP (mean average precision) 1 A A
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3.1

x1 AEREMNKNER
Table 1 Test results of different scales
Wik EEERRMAPY% FERAR% M/ s
A3 SSD300 80.6 90.2 33
AXSSD321 81.5 91.7 30
A CSSD512 82.5 93.5 12

HH e 1 AL, ZEAR SO HH B BBk b, Yk A
RSP R /NH 300 14 <300 2 Z 0, SE iR 2R
80.6%, £ 113 K 90.2%, & N 33 f/s; Yk A K

INH 321 B E <321 B E I, SEIHERR R N 81.5%,
H1E 2Ky 91.7%, HEEH 30 s, 24k A KN K 51214
Ex512 B Em, S e RN 82.5%, A HHK N
93.5%, BN 12 f/s,
H T — 2 B UE AR SO R U, AT T
TH AL, HgE Ran e 2 fis .
x2 FEAEMNBENEN

Table 2 Influence of different improvement methods on

accuracy
¥ 245 2 70 mAPf, /s
JR AR SSDI 77.5 46
SSD-+RL [ FHAIE fill & 79.3 42
SSD+AL[AIFHIEFl & +SeNet 79.7 40
SSD+anchori{(i# 77.9 37
SSD-+XU | F#AiF i A5 +anchor+

anchor2i i +SeNet 80.6 33

FH 28 2 W0, AR SCRT e g 7 b, L) R
E Rl A B Sty 1 AT T 0 ML T LA R S X o
RYETE 2.2%, anchor WY B 7] DL S 2 i o R 4
151 0.4%, FEAR 1) SF- Y HERfR R 0] LI 5 3.1%.

AR SCHEALAE VOC2007 A1 VOC2012 YIIZR4E |
Yk, 76 VOC 2007 ML 4E by 25 38 5 5k
Faster-RCNN, YOLOV2, DSSD321 % 5L 56 45 5 X}
Feansk 3 prs .

%3 VOC2007 Wik g5 R 3T Lk
Table 3 Comparison of test results of VOC2007

N 4
A7 FERH 2% mAP/% HE/fs
BEAMGE ’
5
Faster-RCNN"'  VGGNet  600x1000 732 7
5
Faster-RCNN" ResNet-101 600x1000  76.4 24
6
YOLOV2  Darknet-19  352x352 737 81
ssD300"” VGGNet  300x300  77.5 46
Ours300 VGGNet  300x300  80.6 33
8
DSSD321™  ResNet-101  321x321  79.5 9.5
Ours321 VGGNet  321x321  81.5 30
ssps12"" VGGNet  512x512 785 19
YOLOV2™  Darknet-19  544x544  78.6 40
8
DSSD512"  ResNet-101  512x512  81.5 6.6
Ours512 VGGNet  512x512  82.5 12

i 3 AT, i AR ST 2 300 2 % <300
1G], A SCHE R RS 4 HE B R 32 YOLOV?2
SSD300, DSSD321 43l #2155 T 6.9%. 3.1%. 1.1%.
] Fif, SSD AR R A R4S 46 5k FEI4&, T A SC ek it
J& SSD R A BRI 33 5K 1%, A T SSD
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RO 1) 455 AL il IR ASE R 58 A I s, AT
M 75 8 AR 0 3k

VOC2007 A 20 25 Hbg, Ha—3 5] HAR
5 WA H ARSI B L B AP 1R 45 R a5 4
B o

R4 VOC2007 Mk 25 RiF ML B

Table 4 Detailed comparison of test results of VOC2007 m AP/%
kW) Faster-Renn”  $SD3007  ssps12”' pssp321™ DSSDS13® Ours300  Ours321 Ourss12

KA 76.5 79.5 84.8 81.9 86.6 84.4 85.5 87.8
SEFED 79.0 83.9 85.1 84.9 86.2 85.7 86.7 88.0
5 70.9 76.0 81.5 80.5 82.6 78.2 81.5 84.0
it 66.5 69.6 73.0 68.4 74.9 76.3 77.5 81.1
ik 52.1 50.5 57.8 53.9 52.5 61.8 58.9 61.5
ANHRE 83.1 87.0 87.8 85.6 89.0 87.9 85.8 82.1
IINRZE 84.7 85.7 88.3 86.2 88.7 87.2 88.3 88.8
Ui 86.4 88.1 87.4 88.9 88.8 88.8 89.0 89.5
¥ 52.0 60.3 63.5 61.1 65.2 65.9 67.6 68.9
LGB 81.9 81.5 85.4 83.5 87.0 85.9 86.2 86.8
H 65.7 77.0 73.2 78.7 78.7 77.7 80.4 80.3
4] 84.8 86.1 86.2 86.7 88.2 86.2 87.6 87.4
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Fig.4 SSD detection results
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