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Convolutional Attention Mechanism Based Object Detection
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Abstract: In order to improve the detection accuracy of Single Shot MultiBox Detector (SSD) model for vibration damper, an at-
tention mechanism based the detection method is proposed. The ResNet is adopted by the backbone network instead of the VGG net-
work, and the attention mechanism is introduced to improve the detection accuracy and speed for the vibration damper in transmission
lines, the intermediate features are extracted through the compression, and the foreground and background is better distinguished by
using the weight coefficient, The introduced fused convolutional attention mechanism combines the channel and the spatial attention,
the performance jump is relatively obvious. and the computational efficiency is improved. A migration learning strategy is introduced
to overcome the model training problem. The experimental results show that the introduced method improves the detection accuracy
and efficiency, in comparsion to the SSD detection network model, and the fused convolutional attention mechanism improves the de-

tection accuracy of the seismic hammer in transmission lines by 2. 5%, and completes the vibration damper detection at 12fps. The

recognition effect is significantly improved, which the new algorithm is effectively proved.
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F 3R LUE . VGG i i) 4 — Il 2 14. 2 AC T
SRBUETTE . M ResNet U5 2 3. 8 (L7 AR TR . i85
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%6 PASCAL VOC2007 test B4 - By #4551

mAP

Bk - WPl | AfT%E | 5 | T | Bt
s

SSD'"| 0.755 6| 0.803 4| 0.834 6 |0.741 0/0.676 90.458 5|0.822 9

;Ei 0.770 7] 0.811 1| 0.855 3 |0.791 10.694 2/0. 475 0| 0. 844 2

W B MY W BR | M 1

SSD7| 0. 840 9 0.877 2| 0.585 9 |0.810 4[0.757 0/0.860 40.852 3

A3

ik 0.846 8{0.878 6| 0.589 7 0.817 3[0.737 2]0.870 0(0.865 0

BEACH | N @MY £ | Uk | K#E

SSD'| 0. 821 8{0.772 4| 0.478 1 |0.731 6]0.790 3|0.851 3[0.745 2

A3

i 0.833 9(0.762 2| 0.506 5 [0.789 4[0.795 4]0.876 1|0.774 7

& =
8 RSO AL VOC2007 O35 52 7 3 1 o

o T EEREAR T, AT R IE ) B E)
WA AT, R — ke B R B R R T T 25 ms, Wik 7
Ji7R

F T UKL R X L
T I B 7]/ s

SSDH! 0.107

AU 0.082

fE COCO2017 % dlade B 47 I, JH RLPEAG 5035 A 2%
o MR 8 Wl DU B, A SCH L (SSD + ResNet +
CSAM) A T LAk S 5 5530 70 4G RS 38 B 1 Br i e 2%
ARILE 9.
£8 HHBERERL

i BT 458 | AP | AP50 | AP75| APS | APM | APL

YOLOv2'"* |DarkNet—19| 21.6 | 44.0 | 19.2 | 5.0 | 22.4 |35.5

SSD300""" VGG16 23.3|41.2[23.4| 5.3 |23.2(39.6
SSD5121 VGG16 26.8 | 46.5 ] 27.8 ] 9.0 | 28.9(41.9
A SC R ResNet 28.6 | 48 [29.6] 9.1 |31.1/47.2

TE S5 UE S5 A RO S K 5 A B B 1Y 1B 3k A
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K9 AR IETE COCO2017 $uif 48 5 2 47 55t i A6 0280 3

BERY P ) mAP S MERG AIE O 18 bR oh . BT T E R s A
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KO BRI S B AR G I 4
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[ fof SR8 BCRFAE 18T 28 5 il LI . R 45 5 © A 19 BN 2R 1 &
PO R 25 AL R, AR T T 20 3. 700 AR TR I
R A5 B 75 A 1 ) A e /N BT 5 S S s A ) AL
PEIBGHR o AN [R5 5 H Jo AN HLIA 5 A9 40 55 By 7= i 9 vl 2K
s RS2 R n R 8 20 AR R, JAL SSD ik Rl
2 13 A By 7 e H AR i A SCHRE LU B 17 A4S By A2 4R H AR .
R 45 R % L UL 10,
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B 10 B 7 AR

CT %5 105 30
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