Y

1158193BINTNDNTAMUINIANTIHBINUA (JSID) DA 7 vl 2 waunan — Fmnan 2569 | 45

ATSWRHISZUL mswé’umséz’mmé’g&maﬁw ABNNILABSIN AL

#iAn 1395, nssdady A" uay Laties Humn"”

Development of Fall Detection System for Elderly with Computer Vision

Chanita Chuiit", Korndanai Wutti' and Sathien Hunta™

' School of Information and Communication Technology, University of Phayao, Phayao, 56000
" Corresponding author: sathien.hu@up.ac.th

Received: 21 July 2025; Revised: 25 September 2025; Accepted: 21 October 2025

(. >4 []

UviAacaea

Heeang A desgerian15iing TfmngaInn19dn 9uddeaduilddngusraediveWmunssuy
A9999UN15aN2B9E g Ate AsNRme s mlNaw19eds warguaninlaeniurasgeanyiiandu ot
~ o o/ v % a 3 = v dl o/ 3 1 = ' S%
Weeaia Tnetndasdnsenie Tuudnadinuiedunin vinnasaumsunwuuuBeandsiag OpenCV uay
UFzHIANANINANY Media Pipe ‘%Lmﬁ:ﬁmmwm‘mmﬂmﬂqumaéN U 33 90 INBATIIRDUANE LY

4 o 4 da o P v vy o , da 4 o

A9 RAeNMITTIURTI9dUNT AR TR ANY s R sanT19d N (E Taanisduan e fifin s Aeudaas
A ' &
ginue19390157

nansnaseudidelAsnasssamnisainisdnludisniesing 4 THun &umnedng &umnepan &uedn
PHT LAZANATIENA LLNmTﬁLﬁudfl‘izuumm‘mm‘m@é’uviqmqm‘sﬁ;ﬁﬁﬂmmmqumﬁmﬁ 5aua2 90
%@ﬂxﬁ@uﬁqﬂﬁxﬁw%ﬂﬁwwm‘jzuuﬁmm‘mﬁﬂﬁﬂﬁzgﬂ@ﬁ%lﬂﬂ"ﬁqaLb’hﬁ:é’qmfmﬂﬂﬂmﬁmmﬁq\mmﬁmﬁﬂ

oA ° o { @ dl a d?' [ dl My o I = Il o ] a

BELNYIAINY WAZAAAITHIALNTINNITUIAEUTILAATHAIN N8N T (N FSUATNEI8 A B eN99TWYIaeT

v
Y o a o L=

Y A a = o @ VoA & ¢ o o
T@@mwﬂﬁ:ﬁwﬁmw HNAEFINILTHBY19899197397 EIQUU‘N‘VZLTJNU‘JZT?J%HW@W‘I?‘W%Iu"l‘izu‘i_lLtiﬁ‘s‘x’NLL’N$

U

3 Y o

Uastiugifimadmsuggenny wazdnunanenuifauladnuuazdeasamaluladdiunisguagann
sl

AMRTATY:  HR987Y, N1IATI9TUNITAN, BUWBSITinYeIRTINGY , ABNRImDIAYIA

" anszna lad e A ALazn19ReaT NNTIVEIARNELEN 4INAANTIE 56000



46 | The Journal of Spatial Innovation Development (JSID) Vol. 7 No.2 May - August 2026

Abstract

Elderly individuals are particularly susceptible to fall-related accidents, especially those living alone.
This study proposes the development of a computer vision-based fall detection system designed to enhance
personal safety through real-time monitoring. The system integrates indoor video surveillance using OpenCV and
processes the captured frames via Media Pipe to extract and analyze human postures based on 33 skeletal
landmark points. Fall detection is achieved by identifying abrupt downward movements toward the ground,
measured in terms of both direction and duration.

Experimental simulations covering various fall scenarios—namely forward, backward, leftward, and
rightward—demonstrated that the system achieved an average detection accuracy of 90%. These findings
underscore the system’s potential to reduce the risk of injury among elderly individuals by enabling timely
intervention in the event of a fall. It is anticipated that the outcomes of this research will contribute to
the advancement of intelligent fall detection technologies and provide a foundation for future developments

in elderly care and health monitoring systems.

Keywords: Elderly person, Fall detection, Internet of things, Computer vision
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flaqiusennineidingdonnigoongylnaanysol (Aged Society) dndaupasazannafiony 60 Tiul
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My o | o ] . . [ { o =% =4 1

NG FSuN1EanmABYiaedt (World Hedlth Organization, 2021) fgeangfidulae lififnuiiin wis liansnsnue
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Nutinfidnurdedfefiauanednomiadwintidgeenglguassntuniain duiulafigouaziu Auivasi
fden ssuinfiaulismnsadaniziuls danaliggeengaznannnlFiing (Department of Older Persons,
2021)

MFMIBINITTUAN B9FAUTENeUNANYRINdBILsEnaUAaY 3 daudnfty (Hud aud (Lens), Ewmes
Sunw (Image Sensor) WaMUREUsTHAaNE (Processor) Inaandazsinnsind N auaslUsadurns anni
miqwﬁzm@m%ﬁqmiLLﬂmrSf’iyiymw,mﬁ%’umTﬁLﬂwﬁ@H@ﬁ@ﬁ@ wazassialUgsszuuii@ense (Lenovo,
2025) ArmanEnsaiingnsUszgnd liluasuudandey Wy stuunsiadunsdnensigenty Tuniadunam
atissiaiiles inaszsymanisiinunfesioudud fdunudin Aadsdne wazliadennssTrdug i wu
Tidinsanldgunsoiindnenie famunzadwdsdmiunguigienyfienfuagais assamisnvinemgasdy
sruy Bumefifineasasanas Thetnsfiuszavanm WiansiadumnnisoluuuEeale (Alam et al., 2023)

MFmrpIN1TVINuIBIndes az OpenCV (Open Source Computer Vision Library) iin{ausialainy
FnfaiimniuiaaiumpeudnaasRaunedAvim (Computer Vision) isnzdmiunisuszyne ity
BaArnnT wazBgaamngas Taus i3t Asuantienanasdngauinivg) 1w Google uaz NVIDIA AaoAqs
aodnen Fumaluladsuausnniialan OpencV TRsuniseenuuulainisnlfenlivunasunannads
THuA Windows, Linux, macOS Wag Android 3895un181A15188ulUsunsundnadns C++, Python, Java uay

MATLAB qaufszms OpencV fdane3finfinarnnatsuaziivsz@nsniniunisvineuuuudeain wu
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nMsansnTuntin n1sfinannisAaeuing N1999999udRg warn1sa3sLUUsIans 3 AR annsnUsulE
sanfumaluladisenisuUsznaana wu CUDA waz OpenCL [Fagnefuss@nBan svuumsnadungingss
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e vion1sdnaesyans Tagmallan1sauRLnds (Background Subtraction) fitastiansanendng
indanlnienneInainile uazsineyai (i UAinssidnsaznian deunaiudn lFuuing danosis
waniannnsaudafiaunanissiRnunfuuudsandliegnefiyazansnm wasinduunumaneasszuy
fanselaudnuanlaansie Weud WAZENUEWA (5@ (Roboflow Inc., 2025)
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Tumti fe wazvimnstuasnafienii 9audeans Media Pipe Aan19aanuuy Pipeline wuusasgws (Unified
Pipeline) AR AINNEANE G FIHITOHATUNNTUTEHIANATAN TGRS o indaeiunteTunsaunisyiney
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41908 33 90, Fefinaas 21 90 uazTundin 468 qa (Sertis, 2021) Fauans Figure 1 Faifiudnanfisannds
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vugUnsainnmn fe Insdnsidetle Media Pipe Alisunannilanastneunsnanalunsinlussgndtnuss oy

A9 9 Ap MIRRAIENgANTINNLEE N13AUANFIEYINNIY WazszUUATIeTUmANIsalRAUNR W n1edny

v

NANHFIBY

q U

0. nose 17. left_pinky
1. left_eye_inner 18. right_pinky
2. left_eye 19. left_index

3. left_eye_outer
4. right_eye_inner
S. right_eye

6. right_eye_outer
7 left_ear

8. right_ear

9. mouth_left

10. mouth_right
11. left_shoulder
12. right_shoulder
13. left_elbow

14. right_elbow
15. left_wrist

16. right_wrist

20. right_index
21. left_thumb

22. right_thumb
23. left_hip

24. right_hip

25. left_knee

26. right_knee

27 left_ankle

28. right_ankle
29. left_heel

30. right_heel

31. left_foot_index
32. right_foot_index

Figure 1 Image showing body landmarks and connections using Media Pipe
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A159AUTEANBNINIBIRLLSIRD (Performance Evaluation of Models) Juaanaaan1sdatss@ngain
IDI9TULNTIATUNTT AN geensuuUTans IaslEansaiise U
Accuracy A9 §RTIHINLBITININATINTTULATIITUNITANTINITOVITWIENA (FigNFine (Waudiy

Suaniayarionafi i iunngUssfiuNg AoaNnisi 1

TP + TN )
TN + FP + TP + FN

Accuracy =

Precision B ARIT1EIHABITIHINASIAUULAIIEAIATITTUANAANTTEN Laziiuni19anass Waufu

ATUIUASIIAN AT LTI ABINTIITUINAANITEN AIFNNITT 2

TP 2)

p P —
recision —TP T FP

Recall fin §M918942899 MIASITITTULAINITORTI9UWMRANIT0] &x (Aetegnéies Wiaududiuom

mﬁgmfmiﬁﬁmiﬁm%\iﬁmmm"fuqm%m;m (Google Developers, 2025) sNENNTGT1 3

TP (3)

Recall = m

)
Tngf
TP (True Positives) = 41HANATITTLULNIHILTT AN LAZAANITANTSY
FN (False Negatives) = 9M9uASIAszuLvinuiedn AN uazlifnnsanes

FP (False Positives) = AMWaRASIATzULNINNN891 AN WA (NHN198Na3

TN (True Negatives) = 9M9uASIATEULYINUEd (AN wlfinnn9due3s

nMsAnEHAdEIRgNIUNSTRNNSTUIURTI9TUNSANEDIfgeany IagenAenisnsaeduyimng uaz

wialulad Media Pipe Tun193Aseilassasnesneniesandumaiaans luntin@aeAds Local Binary Pattern

I
A a

Histogram (LBPH) sxuugnidansariuu3n13udaision Line Notify WadenTITudafieniiaifinnisdnlnanda

P gnianlttunnansnasudfleninadenlng Wessuunsaanumanisoifis ssuuazdenisudasiauluds

o A {

Hauaviiiimuuein@ndi Line nanslssndulsz@ninmaesszuunudn aouusingunnsansn tunsiiegi
95.1% UArANNLAIKENTHNNTMIaTUNTTENELA 90.5 (Nilsukhum & Yawai, 2023) Wduimadnanadunisides
GPISOB6HEZ fifindisdianidnda adarinisidsuysennuuadeguuanen Tneiflefgeneidnnisds
Eraderdedoy o luaanTng buzzer Wiudadawiuiluseduaaiuds 85 db WAZATINE 2,400 Hz
Tagszunfiasasauauitinausanfuuumas3 AA 2190 6V Han1aaReUfUNguAans 9 geangd11m 10
AL WUSTUUAINNTaRTI9TUNTAN [Fpthouinsn Tussiinans Tasfldar@nsnimnnsvinemadil 815%
(Thaworawong et al., 2011) T#ndaetufinninsandunisuszananadaelauina Media Pipe La2 Open Pose
WafsAnmanngaidresEnne wdshanssiaasgniassesimienisdusiiua pnuaaanao
(Root Mean Square Error: RMSE ua2 Mean Absolute Error: MAE) Tagn3auiflauaannusngnaasinariass

Wudn Media Pipe %A1 RMSE waz MAE anndndaiawn TunnsuszifiunaldAnynainianiennsdueesngs
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fapdnaiesir (UAinsneidinainourinmsguiinnnuald wudn Media Pipe TAn RMSE = 25.19 uaz MAE =

20.35 UazflAHuugRfE1n9TTULagil 74.55% (Saenkaew et al., 2024)

Methodology
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Figure 2 Simulated image of elderly fall detection
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Figure 4 Example of 33 body landmarks detected in both standing and sitting postures
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Table 1 Testing of an Elderly Fall Detection System Using a Simulation Model from Standing to Falling Posture

Initial Fall Number  Detection Missed Accuracy  Mean fall
posture direction of trials count detection count (%) duration (s)
Standing Left-side falll 100 97 3 Q7% 1.48
Standing  Right-side fall 100 94 6 94% 1.51
Standing Forward fall 100 87 13 90% 1.60
Standing Backward fall 100 92 8 92% 1.75

Table 2 Testing of an Elderly Fall Detection System Using a Simulation Model from Sitting to Falling Posture

Initial Fall Number of  Detection Missed Accuracy  Mean fall
posture direction trials count detection count (%) duration (s)
Sitting Left-side fall 100 90 10 90% 1.70
Sitting Right-side fal 100 91 9 91% 1.64
Sitting Forward fall 100 85 15 85% 1.91
Sitting Backward fall 100 88 12 88% 1.86
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Comparison of Average Fall Duration by Direction (Standing and Sitting)
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Discussion and Conclusion
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