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Estimation of Brunnstrom Stage by Silhouette Matching of Hemiplegic people and Models

- Estimation of Motion and State by Probablistic Method -
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Abstract: In this study, to support handicapped people, especially focusing on a hemiplegic person, a life support
system is proposed. To improve their QoL, the system is required to support them enough in early rehabilitation.
Thus, the system, which measures and estimates a state and a condition of a patient through analysing RGB images, is
proposed. In this paper, the system using a camera and algorithms for processing an image of the camera to addition
to this, algorithms for processing an image of the camera and estimating movements of patients are applied to the
system. Specifically, on an experimental system, the state and the movement of models are estimated collectly based

on the proposed method.
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Fig.1 Matching an image and models
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Fig.2 Experimental system

COLERBES LI Y FDOEDAIDNIVIZERS LS,
REDE =T 4 7 V% kHERL, ERL =T 4 7
NORED I ZHEEFER X £ 52, ZOLEZDORE X, 13
B LOHEZFEOMERETH ), HEEETOMELZBEINT 2 082S
2. Z ZCHERME X D 2, y ZHMNZ E 2 R Lh o HlEAE
T3, ZOLE, WEDEZ RIVEE Trows X Yeols [PX] & L,
I RAVE DT 4 R% s X Yoors [mm] &F 5. REE X}
i, ) IRt D E DGR B A EEE ¢, y
ERBO DR P NVEET,

Xe=[aj v 0;1" (9)
KICFHROIREE X| 13, XAk hBHEns,
=/ 51;/ y/ T
Xt — |: cols rows g :|I |: T Y 0]_ ] (10)
Leols Yrows

2T iE 3x3 DHMfTH 2R T,
Pk, =y Fr 7oy smiics 1 2 5HIR IR
BEHEET 5,

4. PEREETILOR Y F I &L BHTERR

RET 22 A7 2% ZRuVH OB L CHEBRT 5 LT, 8
y—v LEFHEE OB IR MET T 2. AEBTIE Web h X 7,
avtEa—%, ERERFA=F, TF LV F—=FTERLZAGBOY
i, BXUO Web 71 X SHEEHMO=HEZH\2, HHRF—FDOF
D7 4 — FICIFEfEHEIHZ RS 270D~ — A% 4 OFRE
T %, BHVEEIPHIZHE 630mm, % 1120mm & L, v —AME%
JECFE ST 7 4 B F T RIC TSR ASImE 1 g O,
YEEE X IR TEERIE O RICFE R E RO S IO EH
END, Web A X 73 =HITHEEL, BRA— FOIEHICH
BT 5, MERIEINTHRUBIRO b DZMERL, TRA—F2HkA
THATEET S, BMATHEETS2ZLT UhEzERI—FD
TR ENT 2 L RD ZUBREL TBREIT 2 7- 0, Wikoik
R TICEEBOLETEITRETH 5.



| Bivas

2016 9 4 ~6

600

—Triangle --Rectangle --Circle =X-component ==Y-component ==0-component =
1 ~ 1000 400 —, g
s g = 400
5038 W’A\WW"WNWWW‘&/W\J o 800 300 2 5
(=} [=] = o o=
206 o 600 3 1)
= Sz 200 -3 B
204 S E 400 8 E 200
3 : 8= 100 2 Q
02 petn eyt adign mln s b o o A S r.‘n.‘r 1 -2 200 = >
0 B 0 o S 0
0 20 40 60 80 100 120 140 160 180 : 0 20 40 60 80 100 120 140 160 180  =p 0 200 400 600 800 1000
Time [frames] Time [frames] < X-component [mm)]
(a) Likelihood (b) State (c) Track
Fig.3 Estimation result of triangle
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Fig.4 Estimation result of rectangle
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Fig.5 Models of articulated arm
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