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Abstract: An important application scenario for target detection is the detection and lo€ation of indoor mobile personnel.
In this study, we propose an indoor personnel detection method to irhprove YOLOV3. First, the proposed method clusters
the dataset by using K-means algorithm and designs a DE-YOLO deép convolutional neural network structure. Through
the dense connection in the DE-YOLO network structure, the compression of the model sizes and the reuse of the feature
information are realized. Finally, the target detection is performed on the extracted features. Experiments show that the
application of the newly imprcfved deep convolutional network has greatly improved application effect on VOC2012
datasets.

Key words: deep learning; target detection and localization; YOLO v3; K-means; indoor personnels detection

1 515 FR RGNt 7 A S 2 R e T N DA
H AR (1437 500 = AN Ak, = IR B AR i R B 5, AR SR B TR NN AR e, #
BRI SN A4 B 2%, (B Tigsh ik FEEARG IR E AT AN SR — A Ty

O B4 H: 4w EE HRFHEHES (2017J01744)
Foundation item: Natural Science Foundation of Fujian Province (2017J01744)
WS ] 2019-06-27; A& []: 2019-07-16; SR A [A]: 2019-07-19; csa 724k H i [8]: 2019-12-27

Software TechniquesAlgorithm FXfFH AR 5% 203

© EREERREST  hup/iwww.c-s-a.org.en


http://www.c-s-a.org.cn/1003-3254/7240.html
http://www.c-s-a.org.cn/1003-3254/7240.html
mailto:cas@iscas.ac.cn
http://dx.doi.org/10.15888/j.cnki.csa.007240
http://www.c-s-a.org.cn

i E R %N

http://www.c-s-a.org.cn

20204F #5294 5 1 1

). AT R IR E N LRI i) R, A S 5E 4 T LLdE
SRS 1 AH DG AR ——H A, AT A e 2
ARG i)

A K EARKI B, 73 Ak G S AR B A )
Sk AR G R RSy HAR SR I 5 4% 4 B AR K
BRI, B 2010 45, VR 4 2] O TSR G ) 32 2
WF T 77 1, i 26 R 0 22 W0 28 3k T KR 4R v 1 SR
NP AT 2, DR Bk ok 8 22 1) K TR BE 2 = (1 SR AR
FA B BRI 28 ARG I Hp . 723X 5 T, 36T IRFE 2 ST
H ArAs -5 R S O O IR, B8 =R BT
PR CNN (¥ HARKE B A, 41 R-CNN. Mask RCNN!
2 FEF A H 2 ST H ARSI 5 1R 51, 41 SSDP. YOLO
&5 FF SR H ARSI SR 7, 40 AttentionNet«

FSRLPIZE. Hirh YOLO 241 9 45035k 42— AN i Mo S ) A

B, HAS R 2540 52 2% BE AR T R-CNN R 51, ARIE & %)
MR M AR,

AR SC R DR R 55007 0, AR 2
I YOLO v3 Al B 0 A 6 2 A A R A U
Hbs. BRI E b R =N AR, N T AR 7T
AR L AN S A PR RS B, 42 tH—Fh DE-YOLO #i 4
W 25 5 K], f ) 2 1 5 A R AT E5 i, R S R R R
SHOIAT PR, AAF AR BRI (5 FH 23 8] K/, 1
LA v R 51 2 = b 25 4 il A SR DE-YOLO
A YOLO v3 [y szt 4l Fxf L, DE-YOLO iz 47 38 & B
EART YOLO v3, FIFHRIE T W #ERf 2. JF AT W
1 R/NN 8 GB FALS A Inter i5 1) CPU A8 #F 31 45 4k
L, AMEH GPU IHHL T, Bl FE$E T+ T 3FPS.

2 MHKRTAE
2.1 YOLO v3 By[R3IE "B

2016 4 Joseph Redmond %6 A #£H 7 YOLO (You
Only Look Once) i, & 3 T3 T ] 12 1, sklfij
— P B R N B — BRI 5 R B E AR T
SEERE, T 2018 FEIEH YOLO v3, /2 H 5 3R i
E A, YOLO v3 KSR - FF T YOLO v2 IS
W, KRR TR ERER, JoHR LN B AR
W5, U 2 BRI 52 . 4% T YOLO
v2, YOLO v3 454 ResNet (SEAE, 32 H 745 T~ ResNet
BEHLY. YOLO v3 7 W 48 HE 4 J5 T, KA Fl BT RLAT
RAERE ST 3x3 Fl 1x1 BIBHE, I W 25 45 40 AN
ZE A% — LK ResNet. 12 YOLO v3 B4 [0 45 &5 4

-

204 AR H % Software TechniquesAlgorithm

WE T 53 B, B Joseph Redmond tH4E B #x
A Darknet-53, Ui 1 fizs.

Type Filters Size Output
Convolutional 32 3x3  256x256
Convolutional 64 3x3/2  128x128
Convolutional 32 1x1

1x| Convolutional 64 3x3
Residual 128x128
Convolutional 128 3x3/2 64x64
Convolutional 64 1x1
2x | Convolutional 128 3x3
Residual 64x64
Convolutional 256 3x3/2 32x32
Convolutional 128 1x1
8% | Convolutional 256 3x3
Residual 32x32
Convolutional 512 3x3/2 16x16
Convolutional 256 1x1
8x | Convolutional 512 3x3
Residual 16x16
Convolutional 512 3x3/2 8x8
Convolutional 512 1x1
4x| Convolutional 1024 3x3
Residual 8x8
Avgpool Global
Connected 1000
Softmx
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Type Filters Size Output
Convolutional 32 3x3  256x256
Convolutional 64 3x3/2  128x128
Convolutional 32 1x1

1x | Convolutional 64 3x3
Residual 128x128
Convolutional 128 3x3/2 64x64
Convolutional 64 1x1
2x| Convolutional 128 3x3
Residual 64x64
Convolutional 256 3x3/2 32x32
Convolutional 128 1x1
8x | Convolutional 256 3x3 Scale3
Residual 32x32
Convolutional 512 3x3/2 16x16
Convolutional 256 1x1
8% | Convolutional 512 3x3 Scale2
Residual 16x16
Convolutional 512 3x3/2 16x16
Convolutional 512 1x1
4x | Convolutional 1024 3x3 Scalel
Residual 8x8
Avgpool Global
Connected 1000 /
Softmx
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8x| Convolutional 512 3x3 + 1
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HOERIRE S KGR L RN Lk 2 fiizR. DE-YOLO
HVEECT YOLO v3 iR R A 2B 0 2= A i N 52 i3
AT,

2 ERKBSHEE R BN (AL %)

IER UL YOLO v3 DE-YOLO
400 67.26 75.77
600 74.89 83.22
800 86.15 93.01
1000 94.53 96.78

M 2 R LA H, DE-YOLO fE%4% 800 YK (114
TR 2k 3] 93.01%, 5 YOLO v3 4% 1000 Y} 4
HiZ A2 X JL. % DE-YOLO i%j 1000 UXHT, L
YOLO v3 IS4 1 2.38%. X T DE-YOLO [
é%iﬁr%/ﬁ B R Y 2 M py S 445 1, &) 8 AN 9
iz, :

9 DE-YOLO &K% (b)

8 FIE 9 FRAEAE IR R MG L, LB R thy T
W EIRMEX Bt S EAR R A, REREFA
LB FRTRFAE (15X 51, 00 A G Dt A7 38

#:# YOLO v3 A1 DE-YOLO ff] ROC #h£k, 114 10
fi7n. IX B.5] X\ AUC (Area Under roc Curve) #4x, B
ROC £ T AR AN AUC IE RBEE M 1, )
PR R SE . B 10 T4, A S DE-YOLO #i
HIVERENL T YOLO v3 i J5 W 2%
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