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Indoor Falling Behavior Detection Algorithm Based on Improved YOLOvV7
CHEN Huayan, ZHANG Xiaobin

(School of Computer Science, Xi'an Polytechnic University, Xi’an 710048, China)

Abstract: To address the problem of detecting falls for the elderly people in indoor surveillance video, a real-time fall behavior de-
tection algorithm based on improved YOLOv7 network model was proposed. the strided convolution is traditionally used in the target
detection model based on YOLOvV7 to realize the downsampling feature, but this perhaps make the feature of the target information
fuzzy. To solve this problem, a novel downsampling module. robust feature downsampling, is introduced to improve the clarity of
target information features during downsampling. In addition, by introducing the CoordAttention attention mechanism in the concat
section of the network, the spliced feature graphs can be better merged. Experimental results show that the improved YOLOv7 model
has a high accuracy and detection performance in falling behavior detection, with an accuracy of 98. 88% , mAP50 value of 98. 83% ,

and mAP50 ¢ 95 value of 74. 12%. This means that the algorithm can accurately detect the fall behavior of the elderly, so the family

should promptly discover and make necessary rescue measures in a timely manner.
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Recall = x 100% (13)

mAP = SV AP; (15)
c =

Hoep, PR, R AABE, mAPS0 FR¥ ToU
B 0.5 B ) mAP {6, mAP50 = 95 KI5 7EA [A] B {H
O 0.5~0.95, KK 0.05) EHFE mAP,

4.4 AETREFAZFHRBER

BRI L) RFD & T R AL D s B AUR i YOLOVT M
ZRRERL P T RS . O T SISO AR, A 3
Fd WA R 2 (Maxpooling, SoftPool #il LIP) #47
Xof L 28 B 43 00K ok S8R SR A D B R AR YOLOvT £
BRI R R PRI, JF AT ISR, RIS A R — S B0s 4
AR, IS Rk 3 R, Wl RUIRA RFD
BRI % . RERTET 112 M AR

F 3 MERARTE T RAE Ik m i 58 X Lt %

o A mAP50 | mAP50 + 95 | K
YOLOv7 98.16 69.05 97.12
YOLOv7+ Maxpooling 97.42 67.23 96.62
YOLOv7+ SoftPool 98. 27 70.32 97.76
YOLOv7+LIP 98.33 71.45 97. 84
YOLOv7+RFD 98.57 72.83 98. 24

4.5 HFMAREENNHEIKBER

PSRRI RS R b S VAL SR E R e ) I
iR R X T 4 A A I AT 55 1 S O A X g0 BE YRR
A FEAE R R Y OLOVT [ 25 455 50 A T SR A A B ) 26 il
b 2 45 1Y concat Ak ER N [F) B 3 AL (SE.
CBAM) . JEBEFTXF LA, WG5Sk 4 fros. g R %
Wi, CA BIHLASINE] 2% 1) concat RGN HCR B s .

L4 BIMASTRGE 2 JHLE Al g X 1 %

o mAP50 | mAP50 + 95 | KA B
YOLOv7+RFD 98. 57 72.83 98. 24
YOLOv7+RFD+SE 98.68 73.62 98. 31
YOLOv7+RFD+CBAM 98.77 73.91 98.74
YOLOv7+RFD+CA 98. 83 74.12 98. 88

4.6 HELXKI
N T B UE A MR AE YOLOVT [ 2845078 mp 1 4 35 1k
R YOLOVT 1452 5 45 AT O Sl E 47 11 il 2 9, D
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& 12 3

Wrdetfn, 2. Pk YOLOVT 1928 N #8147 R/ i - 41

B A A B A SO T 50 0 LA ) 5% 56 4
Bt 5 B

5 WAL R %
et I 4% 25 mAP50 | mAP50 : 95 W
YOLOV? 98.16 69.05 97.12
YOLOv7+RFD 98.57 72.83 98. 24
YOLOv7+RFD+CA 98. 83 74.12 98. 88

M S PR LLE S, G YOLOVT W 45 58 B 7 Le2i
FDD ¥t 324 19 mAP50 {Hik%)] 98.16% , mAP50 : 95 {H
IR 69. 059 LA R RS B B 1k £ 97.12% . 3 5T % A 4 Nk
HER P AEEL, WER 304 P A 38 b 78 PR 45 A I AT 45 o
A FEE BRI . ik 3 A AR X T B R A
PR ELAT B R, R 4R TR W AT 45 1 A 1k R
e, B YOLOVT M4 %I s CBS Fl MP fi b b k=3,
s=2 A2 B RFD B, mAP50 {i M 98. 16 %42 T+ =
98.57% , mAP50 = 95 {HERTF T 3. 78 AN 43 s LA KOG
FEARTFET 112 AN E A, F B Bt e AR R s 4R IORD AR B
TS S . HIRAE M4 concat 4 A CoordAtten-

tag:metrics/mAP0. 5

tion VE & S ML S5, mAPS0 {H48 F+ T 0.26 4~ H 4 5%,
mAPS0 + O5 (HIE T T 1.29 M E S KM EIRTTE
98. 886, FHI k5 AT LA 4T M @l A BF B2 T 00 RRAE &
B HIREMAERE, FFEMHBICRER, BRI MG
B B
4.7 ELBWHERSW

ST L b 15 B AR SR SR Ak, I T =N
IEE T AR X R AT . IE AT TG Z0A51E 4 up.
AT AARIC A down, AR SCHEIRIF YOLOv7 #EAITE Le2i
FDD $da 48 L7 I 4, BRI SRas )5, M4 Xt
PRI A BT, B 7 (a) 2 YOLOV7 5 Fl 4 3¢
BERLEL X mAP50, mAP5S0 + 95 By 25 5%, B’ 7 (b) H
YOLOv7 #ERURIAS SCAR BV Xt Precision, Recall (14 I 4%
B OREARAR A ZR A I Cepoch) s 20 AR A% R 7 [A] 4 TF # 45
Fr. BRI R IHE AP, B[ % Recall ks i 3% Precision
BIME AN 6 BTk, P nl i, B0 Flist 20 35 o) %f 2 N 3R B8 R
FORAEIA T o 20 A7 R A SRS A A 4% 300 PF 40 6 A 1 2
F YOLOv7 #7158 B ik 3 98. 88% . XH4R 147 Jy ity ¥
DU g R

tag:metrics/mAP0. 5:0. 95

e YOLOv? SEEHA OO
/
95 f N 0
JRYOLOVT 60
= L
85 - > JRYOLOV7
xR (=3}
S s 90F
;75 F i
g a0l
E £
65 T g0l
55 | 20 |
0 2 4 6 8 10 12 14 16 18 0 2 4 6 8 10 12 14 16 18
— E: pra— >
=0 WK N e Ed
(a) mAP50, mAP50 : 955 Lt 45 5
tag:metrics/precision tag:metrics/recall
ek = AAvOT 07
X RE)a M YOLUV ( PRI UL 0¥
/
95 | 90 |
JRYOLOv7 JRYOLOV7
g
E 85 L 80
a 3
o Q
S 5t g 0t
Q
65 - 60 |
0 2 4 6 8 10 12 14 16 18 0 2 4 6 8 10 12 14 16 18
— B3¢ — B3¢
B EE DEE

(b) Precision, Recal 1%} 45

& 7 YOLOVT FERIFNAS SCRERL S X A [5) F- r $i5 bR 9 A6 90 25 2R
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LI i 5 4

% 32 &

F 6 YOLOv7 B FIBCHE YOLOVT A5 514G ) 45 5

mAP50 |mAP50-95| 4 [n] % R i
. I
ARCE) 82 | s | | %
YOLOv7 98.16 69.05 97.2 97.12
640X 640
ARICEP | 98.83 74.12 97.59 98. 88

Pl 8 JR TR AT AR A R . b S A A
MUK 0.98. 0.99. 0.97, A I &5 5 R WA SCH ) et I
YOLOvT [ 25 T AE 5 A 3R 85 T 9 #3580 4 o A6 000 5 il A7
BUFRITERE . A BN TS brdgstb . s APt
T ) 3 A 00 AR 55

(b) Sk fRIYOLOV 74 3l 45 5

B8 Bk YOLOVT 5 YOLOVT [ 45 K il 45 R0 L

5 ZRIE

AT YOLOVT 1T RAERE Y, 58 5 >R & R 45
fETFRAE, ARBF S MEMFEN, dETRAEIEDHE
PR R AE 09 T8 AT RE . R S SRR A RS M. b Ah, Gl
S E M 2 1 Concat #5435 A CoordAttention 13 & 1 #L
ST R A DEEE S R B, 52T T A I B A 4R T
SLERAE R, A SCHGHE R YOLOvT 58 A] L ofi 8 A 0 41
AR EREIAT . LR MR, T — 50 R A R 2
S AP A AE R R 0 ET R R RRARBIEY Y S R R A
A REHE Bl G Zomias b DA A B R ABE ML .

SE Xk

[1] TANWAR R, NANDAL N, ZAMANI M, et al. Pathway of
trends and technologies in fall detection: a systematic review
[J]. Healthcare. MDPI, 2022, 10 (1): 172.

[2] MONTERO-ODASSO M, VAN DER VELDE N, MARTIN F

L

C, et al. World guidelines for falls prevention and management
for older adults: a global initiative [J]. Age and Ageing, 2022,
51 (9): 1-36.

[3] LIANJ Z, ZHENGYC, CHENLIN T. Review of fall detection

method based on wearable devices [J]. Computer Engineering

and Applications, 2019, 55 (18): 8 —14.

[4] REN S, HE K, GIRSHICK R, et al. Faster -CNN: towards
real-time object detection with region proposal networks [J].
Advances in Neural Information Processing Systems, 2015, 28:
91 -99.

[5] REDMON J, DIVVALA S, GIRSHICK R, et al. You only look
once; unified, real-time object detection [ C] //Proceedings of
the IEEE Conference on Computer Vision and Pattern Recogni-
tion, 2016. 779 —788.

[6] LIU W, ANGUELOV D, ERHAN D, et al. SSD: single shot
multibox detector [C] //European Conference on Computer Vi-
sion, 2016 21 - 37.

(7] &IEH, #h  ff, sKRME. 5. 2 TR YOLOVS f & A
BIAT ks (U], SEmeiR 588, 2022, 39 (11): 132
- 137.

[8] YUY, WANG M, WANG Z, et al. Surface defect detection of
hight-speed railway hub based on improved YOLOv3 algorithm
[C] //2021 IEEE 4th Advanced Information Management,
Communicates, Electronic and Automation Control Conference
( IMCEC). Chongging, China, 2021. 1386 —1390.

[9] CHEN T, DING Z, LI B. Elderly fall detection based on im-
proved YOLOvV5s network [J]. IEEE Access, 2022, 10; 91273
-91282.

[10] WU LZ, XIALW, QIAN Z, et al. An object detection method
of falling person based on optimized YOLOv5s [J]. Journal of
Graphics, 2022, 43 (5): 791.

[11]J RENJ, WANG Z, ZHANG Y. et al. YOLOv5-R: lightweight
real-time detection based on improved YOLOv5 [J]. Journal of
Electronic Imaging, 2022, 31 (3): 033033.

[12] SHID, ZHU W, CHENG R, et al. Human fall detection algo-
rithm based on YoloX-s and lightweight OpenPose [C] //2022
15th International Conference on Advanced Computer Theory
and Engineering (ICACTE). IEEE, 2022. 23 - 28.

[13] LIU B, HUANG J, LIN S, et al. Improved YOLOX-S abnor-
mal condition detection for power transmission line corridors
[C] //2021 IEEE 3rd International Conference on Power Data
Science (ICPDS). IEEE, 2021. 13 - 16.

[14] FE0. REF. IMLSE. 2T OpenPose HYFR{EI1T Kl £
ARBFZE [T]. KEMTRERM (ARBF MO, 2021, 44
(3): 15-21.

(157 ¥, wal4H. T8k YOLOVT fy/h Hbskw (1. iF
FHLTAE. 2023, 49 (1) 41-48.

[16] WANG C Y, BOCHKOVSKIY A, LIAO HY M. YOLOv7.
Trainable bag-of-freebies sets new state-of-the-art for real-time
object detectors [C] //Proceedings of the IEEE/CVF Confer-
ence on Computer Vision and Pattern Recognition, 2023. 7464
= 7475.

[17] SUN M, SONG Z, JIANG X, et al. Learning pooling for con-
volutional neural network [J]. Neurocomputing, 2017, 224,

96 - 104.
CH #3587 30

BB MU www. jsjclykz. com



