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Abstract; In order to solve problems of low accuracy and lack of real —time performance of unmanned vehicle obstacle detection in

(Civil Aviation University of China, Tianjin

the campus scene, an obstacle detection method based on improved YOLOv3 (You Only Look Once) and stereo vision was proposed:
YOLOv3— Campus. The forward inference time was reduced and the model detection speed was faster by improving the structure of
the feature extraction network Darknet—53. The detection accuracy and target location accuracy were improved by increasing the fea-
ture fusion scale. Meanwhile, by using GIOU (Generalized Intersection Over Union) , the target location loss function was improved.
Enhanced K—means algorithm could reduce the cluster deviation caused by the initial clustering point, then the model detection accu-
racy was ameliorated. In additional, the depth information of the predicted boundary frame”’ s center point was obtained by stereo vi-
sion camera. Then the distance between the obstacle and the unmanned vehicle could be measured. Experimental results show the
proposed method increases the average accuracy by 4.19% and the detection speed increases by 5.1 fps compared with the original

model on the campus mixed data set (KITTI+ PennFudanPED). On the self—built campus data set (HD—Campus) . average accu-

racy could reach 98.57% . and it could satisfy the real —time requirements by using improved method.
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Pedestrian | Pedestrian 8.43 9.22 8.56
Car Car 14.73 13.79 6. 82
Cyclist Cyeclist 3.02 3.16 4,43 BT SRS R T R
(o) Car Car 5.49 5.58 1.61
Car Car 18.03 19.60 | 8.01 ¥ SSD, Faster R—CNN, I AE B F . YOLOV3
DA R AR 33 T B0 0 0 45 R AT L B o A, Ik 8 R,
$7 WE LI 5 YOLOvS JFUGRMA L, ASCRIEWERIEI T 8 fps, mAP
p N A ] b 28
LK jzgg E%J&ﬁif GIOU mea:++ mAP/ % |FPS/fps - il gﬁﬁ%m(mmtt'ﬂ%
- ik ETM% FPS/fps | mAP/%
YOLOvV3 X X X X 94. 38 31.7 SSD VGGG 17,86 91,57
% 1 N a - - 96.97 39.9 Faster R—CNN VGG16 6.53 96. 23
sHz | v ~ X | 97.28 | 38.7 CHLI4JF A | Darknet—53 30.3 | 98.52
FHS | v v X ] 97.69 | s7.4 SO IRINE Y || ResNe—101 | 32.25 | 97.20
AUt v ~ v v 98.57 36. 8 YOLOvV3 DarkNet—53 28.57 94. 38
YOLOv4 CSPDarkNet—53 21.13 96. 58
AH YOLOVS 59080 1 Al Ak ek 1 2 ek A (L5 T YOLOvS1 CSP1_3 25.52 93.62
TREIRS R . R R AT B s WP EESEER 1. 2. 3 A S DarkNet—53 35. 71 98. 57

AR S, LR Z RER A . RA GIOU
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PIT 4.19%, HAWHEHRIEHE; i SSD 5 Faster R—
CNN 7 i 0 KG B Ao 00 3 B8 A7 7E WA AR 25 5 sCmik [14 -
15] MBS IEAE L, AU mAP SR M g — @ i
T 5 YOLO MESH A YOLOv4 I YOLOvS (YOLOv5
R SERE M RRA YOLOVSD A EL, AR 3CHY 8 ik g 1A B i
ESAS: DK 3 5 B, PT AR A 3 o DX B 5 e A A
4 HWRIE

B3t 18] DX TG N A 40 G A7 A A ) A, AR SR 2
AU YOLOV3 FISL AR SE A I J5 35 . SR8, ikt
S B T B BN [ {5 A T S R R S RS AG: T T 2R 3 AT 4R T
JESCHIMEESK s EF 0 5 B0 O IR A T 45 PR BE 1 e A A
BRI E; W RZEREH R AR K, 0L, A&3CH
75 VA B8 T 47 s R 3 A Bl DX TN 2 R A A A

TSR SR B T AE o, OB B X 47 78 B9 Ja) 33 ok — 25 BF 5T
FEATZGFBIREMTR TG, S MeH Ik,
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