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Development of a Vision Based Fall Detection System
For Healthcare
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Abstract

This paper proposes a method to detect fall action by using stereo images to recognize
emergency situation. It uses 3D information to extract the wvisual information for learning and
testing. It uses HMMMidden Markov Model) as a recognition algorithm. The proposed system
extracts background images from two camera images. It extracts a moving object from input
video sequence by using the difference between mput image and  background image. After that,
it finds the bounding rectangle of the moving object and extracts 3D information by using
calibration data of the two cameras. We experimented to the recognition rate of fall action with
the wvariation of rectangle width and height and that of 3D location of the rectangle center
point. Experimental results show that the variation of 3D location of the center point achieves
the higher recognition rate than the variation of width and height.

» Keyword : Aciivity Recogrition{ SZIR AN, Segmentation(Z4r{IESE), Detection(SARZA]), Calioration
(Z42[=2E|0[M), HVM

« M1&A} - 2000
« " :2006.11.15 AAY 1 2006.11.18, MAAEZ Y : 2006, 12.26

QYW AFETAS 5L gt FF TR
5ol BEES 2006 AV @EIANLN)Y Ao ARILATAT AxANNEATAY AL Bl 43



280 BE AFHERES RIGEQ006. 12)

| NE

AA] w4 duE TR T 2E A context
awareness)o|2bil ot o}7]A A eontext)ol2hs &
°1E Dey[l]L e % /\]-&Z}Sﬂr 1i (&8 ALila”) 7k
ANE FE B4

7239]5}933}. 1994%3 SchlhtS’Jr T
B 8012 iz woldlu, AR
Ao ARdw # gle AFS FH T ARG AR
A Azske B A% S AMEA A, AREAe] 3
WA AR A hedt Al AR, AlThe] AHwwA
olzlgt thdel WA 8 4 ' Ats AR
Alzgloleta sty AwhAQl HE ARS AR 33
(B, W AL, oA, 2 87 AFCE,
et *]5’4 ofs]), FAFE AlxEl AHHA On/Off, ¢
Hd On/Off-line 22 In/Out), AHEA-AFEH Az 2
4 08 For BRE 4 1, fuAEA ARy Alxd
o] AR 71502 QlAF AL rH2].

200 wEAEe] A9T s ddel BEE I
Tt SARRIY Ah F5EeEA J1Ql e o
7} Has Hu oA oMy Mulas BE 4 =
27BErIEe] Fas HArk webd @y Agsle
4] A T s TR ”%Loﬂ 71%0] Q3
A Ak As7kA A= g A &
AREE AANE AME FAEe] < xﬂ%l} dEE
FEZ FEAY delels FARE 98 AAE 3
Z|E st JMEEAIE olfete] AlTAdE e FE
ai7iw 34561 FFHEZF Alge EEAe
Aso R QlAo] shssitts AT ZFEIZRe] A
A oA Srte] & gz & © Hgk QlEH o)A
B AT L F dS o7l w3 AHAL A
T AZ B AL, $HAES) 15T A2AolF 9]»
HHA2RY dREoR GEFo] AlulAe o H
A Ao S -2 rbsel & 5 %DP

ety B sRdAc HEEE delHR 9 voHE
olg-ate] 7ATAE RN RN FAFE X}%if—— %
ABRe Al2EE A

0 a9 12 71T A AlaRle] AAAR] sES
vER T St €4 diolH 55 98 CCD HiE §
3 DVR Al #g3k & wids AAE Belstn, 2

%
&

b r3
Jﬁ 4 g%

il rz det ofnt o e

P
ES
o)

< ﬁ ot

o FHEE Agueldsle] 7 JEs S8 549 9
2 HolEE 32 7PdE7tel 9 F(back projection)
AA He3k EAPES o] ARE FII 3 g o
R
AHEH YA
H3H
A& AN
A9
o U
Ry
SIAI o]
ExHE HMMEHE
gaimejoi| > SIS o> AL
sraooe U Y
HMME St 55
==&t <;§|¢| <2 =}&DB
v
olaZdmt
22 1 FAAAE TN
Fig 1. Overall System Corfiguration
gL FHHEr QoA 7 wES g ohe )
7 e fdE Ao Aols ol&sle] ol AAE
WA Bl a2la AR YIS FEI
g Aol AAE E3ehs Aty dEs ‘3*35}04 A

g FAsE= et 7 vzt A

olgsle] 3x1Y ARE FEsNch 334 J
2% nlet olo] WMl AR FAA QX W
d 2474 tiale] 4 QAE AL stk wd 2 o=
FdMe s 914 WHo R FHEd wE dwe] d¥
< =dxy3 HMMHidden Markov ModelS ©]83k%
i, HTKHidden markov Toolkit)E AMgste] skl
Q4] A#S st FE2E S54RSS HTKA 48% +
P== do]EHe FAL WSty AMgsgrh. HE Z3

Arae] Uulsh ole] Bz olddhs ARt X173
FAe] 339 9% 5
4w



xA oS 93 o

A7l 7| AF=} o

Ol Alx)| A8l Fjk Al

2 %oﬂﬁ Arehs 71de Q4 e dAHeR
TR e 4 gtk A WA aEe 9 g5e
o HlZeE E1 w4 MAE FESR spola F WA
e SAUES FEI vl HMME ol8sto] &4
% Ak Aot

Zo] 2tie] CCD Z¥ 7tz RE 32x24
09 s¥== FEFE 94 dolHe DVR(Digital Vide
o Recorder) Al&=glo® Hews fdE 94 A= A
ZFHch. DVR Al2~gke 7lelE Fa 4g98 <94 deolE

o] bR es vAE e Hiate] TAH xE
WAl MPEG %E HX3HBA 522 93& 945 3
Ll 0}04 iﬁ} AME BE A Y-S LdEEE A

J2! 2. OCD ZH FiuiEt
Fig 2. CCD Cdor Camera

22. 14t Aol Z2f

221 tifd A =4

7HlgtE gsto]l 29 302z

PriolEE 45 o

F ek GHlolEE Al whel ulAlF o] WA
& 33 2] wste Qlste] WigGde] wigE £ 3l
Bz dAE s ARA A s sk
iz S 4+7é° AHHEE WA 225k GEe 0183
F2E AAT 5 293 suddes kit A
2E G4SN ZgY 7HA] Bobse] 7 I e 1A
ot A" e NeZ ibeo] wiEG e 7 HAdd) o
& Hogs #Eth 0" 3o ZHde wHE wEgs

483 20 W3 P4E noln Ak

O 3 ZRlE 6 HoRie st iy
Fig 3. Background images averaged for a sequence of

frames
222 HIZ HATf HAEalS %%_ S5 N 52

W g BEA ARE Pl 19 me Mew

WA G B 9 W) G BB 9

A AnE 2530 g BB G4 Axerl Basi,

w7 Gael AR P ol WA Fgk WelE ol§

o Ao AA T F B M%OE 2 A
[e]

e

=

T2 4. Zieol SMAMHeP MBE A4t (Left / Righ)
Fig 4. Result images after median fittering and
oolor-to-gray corversion (Left/Right)

BE4 AAE 2257 99 WA 228 4
S gk A ARl BE ) A G oled £
7 golg ¥ajal W olF 9
2 A g QAT

o

_ [255, lIBackground, ,— Object(, > TH
G(""’> - {(), Otherwise ' ' U
A7 o) WEGe] 2 Sel el B
Dol 7 B ke W F JlE g we =W A
o®, WHE A gow PRAQ ST AFH) o
AdE AN B9 g ARA0), BAEHE AR o7

HolE Astg = A Bk olF AAOFI0] Ao,
ARAO) WA B 2 23t 2@ 59 Po] H
st BE2 AASL Felslo] EAE,



282 BE AFHERES RIGEQ006. 12)

Fig 5. Body obects segmented from badkground images
(Left/Right)
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