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Crowd Counting Algorithm Based on Dual Attention Mechanism

XU Xiao-Chen, GE Yan, DU Jun-Wei, CHEN Zhuo
(School of Information Science and Technology, Qingdao University of Science and Technology, Qingdao 266061, China)

Abstract: Given the common problems of crowd counting with a complex background, occlusion, and uneven crowd
distribution, a joint loss-based space-channel dual attention network (JL-SCDANet) is proposed. The front end of the
network extracts coarse-grained features of an image, and the spatial attention mechanism and channel attention
mechanism are added in the middle to highlight the key areas of the image, whilé the-back end uses dilated convolution
that can increase the receptive field without losing the image resolution to extract deep two-dimensional features. In
addition, the model is trained with the joint loss funetion to enhance its robustness. Comparative experiments are carried
out on three public data sets (i.e., ShanghaiTechsPart B, mall, and UCF_CC_50) to verify the improvement effect of the
model. In terms of the mean absolute error (MAFE) and mean square error (MSE), the results on ShanghaiTech Part B,
mall, and UCF_CC_50 reach 8.13 and 13.13, 1.78 and 2.28, and 182.12 and 210.24, respectively. The experimental
results prove the effectiveness of the network in improving the accuracy of population statistics.

Key words: crowd counting; crowd density map; convolutional neural network (CNN); attention mechanism; dilated

convolution; deep learning
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TR A R 1R 25 8] -8 T8 BUE B IHLHI NS (joint loss-
based space-channel dual attention network, JL-SCDANet),
FALE H 0 H WA FF ANBE T 284 %€ ShanghaiTech
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FIREAT VAL . JE 1% 3 PR AR 1) P 35 46 %) 2 %2 MAE
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B) 3 B UL - a8 T A = L B B Y 7 VT B
TS5 S 5 10 [X Sk 4T L 2RI iz, J 38 SR P
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(3) A STHT R HY 10 N B T 2500 2% 458 1Y 7 o L 1)
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Part B (4l 4 &1 MAE. MSE 43 51K T 23.3%
17.9%, £ mall 45 EHF MAE. MSE 4y 5liE 3 T
1.78 A1 2.28, 7£ UCF_CC_50 #(#54E 1) MAE. MSE 43
PR T 31.5% A1 47.1%.

1 A K
N S P RS S S — LB o AR B9 20 A 1

© TEREBIK R

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


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

2023 4F 55324 55 13

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

i H AR SN A

DA BRI, AR AT AT £ E S M H xR
I A e R PRy A REAT AT RO 282 2 i A A
TR R E R A R BT SR N0
IR, TR R BT O A A OO LS I &
FMEOR T BB BN AN, 36 AT BAAR A A TR
AL S, PRBIL S N2 A (1 22 (R AR S . (AL,
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VEZEJG 107 07 st ST Z R AR 22, ARV,
D7 2 VRl kil LS FE R AHL, i SR A T L,
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I Lo %o B A e O BBURR B, 1 R T 4 G b H I B
3 AT AN B S AE O 0] LN 2 s e U A A 2, Y B AR Sk
TR SR BRI LT DB AR R A B AT
AN ¥5) 50 I (1 B o R A R R TR 5 R R, A
Lo A DAASEASE AR FE I S 1 3 2 v s R i i 8. et i) s
XHE 3R ZE TR R B =X (8) Fiow:
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Horp, ANESE, I TRHETLS Ly Z IR, B4
BT SR a1

3 S 54T
31 MREESHRE | g *

2&%5&@%%9@@%*3‘5% MEAE R G AR
Ubuntu 18.04.5, GPU N NVIDIA GeForce GTX 1080
Tig B A (¥ S2 3 HE 42 5 PyTorch 1.10+Python 3.6+
cuda 11.4+anaconda 3. BT Adam HiEiHE AR & H
X T P AF ) 7 SR, DR AE A R R Ak b 3 A A
Adam AL S, [FII B E Y465 1505 0.000 01, H3)
BN 0.9. ASCF 2 S50 45 RIE L, EIE 2
GRS
3.2 TFEMNIERR

S5 v R FH FAN Fa b5 5 B B0 BB T3
WY 28 (R TAN T R AH [R], 93577 1% % (mean square error,
MSE) F1°F-15 45 5%f 1% Z (mean absolute error, MAE), /A
W/ \

\

N
MSE = \J%ZM—C?TF (10)
i=1
1 N
— GT
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Hor, N3 — IR R EL, €2 s AL 1 )
NEL, CET g N MR IR H s AL
3.3 LWEERITEE RS

HAl, ADUH R AT 7H T NGt 7R
OB 4R, X Se R A TP AU & T N IR S bR
TS, AR AEHE T IR 4% T ) N TR AR S
FRVE SO AR 3 B 3 AN WA L5 &R kAT
LRSI 2R DA RO K A B 4R i) TE 4015 B R 2
F7R.
3.3.1 ShanghaiTech Part B £ #z54E

ShanghaiTech H4E A3 A5 1 198 5K A FriEL
R, R NFCRh 330 165 A 1B 4L H Part A
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5 Part B B4 4k, A8 30 1 EAH A Part B 44 4
WRAMAR A 25 1 E. Part B — L5 716 K RIET L
WAL A EIR, Horb a8 2R BN 400 5K, A
8 316 5K ZE 7> BUR NI A BN M b, ~F- 1) i 1A
BIIANECH 123 NN T IIFA S S HIEAE Shanghai-
Tech Part B #(4f8 & i L IR PE e, #4355 HoAth 4 A
H A0 E AT BRI AT X b, g5 R a3k 3 B,

K2 mESERES

Bl AR HRAE N (5K) PR (1B F) T mE A%
ShanghaiTech Part B! 716 768%1024 123
Mall®” 2000 640x480 31
UCF_CC _50"" 50 egi— 1279

%3 ShanghaiTech Part B £ 45 LX) Lhgh iR

A7 MAE MSE
MCNN (016" 264 0 413
CSRNet (2018)" " ' 10.6 16.0
SCAR (201 g " 9.5 152
MSFNet (2020)" 9.6 143
RDCAF (2022)*" 8.51 14.2
JL-SCDANet 8.13 13.13

FEZHE A BENLIL S 5K B il gl S an ] 4
Fiox, MEIHTETLUE H, B 4(al) FAATENBED AL
S50, P 4(a2) A7TERR RS DL Kz Ak H bR /NS i)
K 4al) MESEANECN 57 A, il JL-SCDANet
WA 2% A5 R TR () N BN 56.6 N, AUAEAE 0.7% 2 85
4(a2) FIESZ ANHCH 138 A, it JL-SCDANet %%
BRSO NN 125 N, RIRHAEAE 9% M ZE8E. 7]

L, AR T AT A D AR 3 B 5 N B o A AN AL
XA I L ‘
3.3.2 Mall $dE4E \ N

M 4 B TR AT 5 0 R, 3

S A R B S 1 10 2 000 TR 12
FI T ABELH ST AR OB SE. % 2 000 WP SRS 54
Sl 5, NBES A HAX R B, T H IR R 0 A KL 20 K
31N, EEIAFEE NSk L SR A
O 5 5 R T4, ) S(a) s, PR 7E S0
S F i ABEH BT AR RO R AME. N T BT A% SCRL fg
SO R T B AS 7, AT B T B0 S 1T 800
P L PR T AR 25, 5 1200 P L P T4
RIMIR, F615 300 4 A FFBRIBEAT T 50 S, b
LERINTR 4 R,
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(al) 5 1

(b1) H52 57.0

! - -
5

(c1) Tt 56.6

(a2) 5 E 2 (b2) EL52 138.0 (02) W 125.0

K 4 ShanghalTech Part B ﬁ%%;ﬂ iR 45

(b) FL5KE 46.0 (c) TH 44.2

K5 Mall il deill s R

(a) LA

FK 4 Mall FRLE FIXT LSS R

ik MAE MSE
DigCrowd (2019)™ 3.21 16.4
ACM-CNN (2019)"" 2.3 3.1
CWAN (2020)" 2.06 2.90
IFDM (2021)"" 245 32
RDCAF (2022)*" 1.79 232
JL-SCDANet 1.78 . 228
W\

FEZHE S Ak — S P ik g5 SR an ] 5
TS, WNFEL SCa) P HJREEL (A SO, A SRS
M &S Ir] fL J B ) LS NHOR 46 N, g JL-SCDANet
AT R TR H 9 AN 44.2 N, AUAETE 3% 92258,
WER R . B JL-SCDANet [0 2% 5 7 6y He ) %% &
BB IR B, B T WL, ASASE A AR PRI A 5 2R 1 1
Jr AT RE R R R 1 e
3.3.3 UCF_CC_50 ¥4

AT LA LB EdE S, UCF_CC 50 $idli e B
WK BB, 1B 4R BORVE T 2 Mg 5, (R 2 &
RS BEAPUI. SAuRask. Sk, B 4 A
T B HERA —, NBES S 30 5040 A 0 & AN #H [,
BIMG 2 10 22 ik, Bk B NBER R, TR
ElFbrik 78T N Bl TS8R ES I as e A
BB AL 50 5K, DRI R 0 Hak AT 8 4 7.

H AR A 2B s T AR AP, AT R
S R Z A 4R, 38 08 LTSS XA B 5 iR AT
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