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Game System of Coordination Skills Training for Elderly People
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Abstract: In this paper, we developed game systems for elderly people to analysis and visualize upper-limb-
grasp motion with a new game controller. We defined upper-limb-grasp motion as coordinated movement
of five fingers and upper limbs that is important in activities of daily living. The upper-limb-grasp motion
is divided into 6 motion elements. In our game system, we measure each motion elements and visualize the
difference of each persons. In our experiment, we compare the result of young and elderly subjects, and show
that motion variation in elderly people are relatively increased.
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Fig. 2 Upper-limb-grasp motion measurement Controller (Sys-

tem Instruments Co., Ltd.).

Game controller ].\

3 7oy s
Fig. 3 Block diagram.
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Fig. 4 Game contents base vision.
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e DN\ T 2 BB Z LA S AN, 05k
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VEX Y v FTL5EEE 30479, ZOBKR—ILORAT
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Mo TL %, GENLEHEFZL LTHETFORHMA»E
Ao, TRBLIAI VT2 EGDEDL T4 —F T+ 7T —
R OREN DSV 225, EHICF Y v FTELT A3
YTl OERET 5.
(f) K= VDR LT — L

Ay bu—FEFEMFLEMBLEAICMETL LT
F—=0a YT Y HNOR= V2N LHOME T THR—
VBB S LEE © 30147 ) . HEOIR — )L O FIGHE 13
B, GINLEHERL LT, HETFOWRAIEETN
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5. LEIABHFEERD ST EHEL

5.1 EEIDH

Fe—bhar7ryy TEZERHILET =5 L0 T 24T
v, EEIEROFHEE L FE T 5. KEBEFED/IT X —
AT H720, b ERFEFHIE 222 X ) I12F 5. T
FFEIZOWTUTFIZRT.

QFIEDET)/NT » A (balance of finger pressure)

(b) FARFE A S — 22 BT _TOEIZH % AR
7l EORRENIZOVTEIRDOIELDE 2 HRDL 720
2, TRNTOIRIIDDBIET DO H b R 2% B i3
% (X (5)). BHBFEREOMEE 5 KR ICHET 5 2 & CaFili
HHEL T 5.

o
o= EZ(E‘—M)Q (5)

o o AR 2

Fy ~ Fio Fy ZEFH8R, Fio AT /Mee L7zL &
DEFDHET) [N]

pi T RTOFRDIRKET O[N]

QK150 EEIEE)) (finger exercise capacity)

() BRIET — A BV TEREZIREB D IZEH T2
EWTEDLDPRRDL 12012, 8RB HoTrb, Wb
FBERKIETCT D120 h o 7R [s] ZFHI L, 5 BFS
\ZEl4 A 2 & CRHMEZEHE E § 5.

Q@ LBHEE O 5 A& (upper-limb exercise smoothness)

() B EDEMT — LIZBVWTE 2L & L7z L DS
EDWON S ERND 72012, 3HIEE ¥ OEH»S
WERNET VR T 5 (X (6)). FHEIEUEE 5 B
W Ed 5 2 L CRHfE S 5.

=3 / {(@®) + (@, + @) } dt [m/s"

(6)
Ay, ay7 a . 3 EEHDDI‘IEFX;@ﬂEA [m/sQ]

@B o Eh#HiPH (shoulder movable scope)

(2) B XDEWPFY —212B0T, Bedul & LTEEZ
1§ & 72O BHHFIF [deg] & FMMEEZRANL -0, 2
Y hu—=Z 2 RICEWRE?S, BT, AA, #foL)
BICE L2k S ORBEmE 23T 5. FFHMiZEHE LB T
B DYV FIRDSEMEICED X, BElEL 5 B
WS LT, SN MO % 3FtE & 3 5.

G L L g DH# (upper-limb-finger coordination)

(d) £/ BEFZ7— 2128w, LEEEABOHHR
Br, Ko VABHT 501CE LI [ LA — L%
BWPTHE LB ZFHES 5. FEMAMEITE L 2R %
5EFEICAEIL, K- V&L LK L CRFilifEz 1
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Fig. 5 Upper-limb-grasp motion cobweb chart.

BT AZ TS,
©®F & Fo## (eye-hand coordination)
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74— Ny ZHIHOEE L FARDB 7280, K—v & HIEAL
BB TOIE LM [s] 23 L, 5 BRSICaE3 5
Z L CEHliEEE L T 5.

5.2 HREICLBZ I L—Z2TXIE
I—HTEDEHEHZEEZ I -FIIONDRT VI
L—=FFx— M35 ET, FHOEHEZOEMICO
WTHE RS (K 5). FLT L DOPIESHFEH O
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HCLINBIZE > TREAI N L —= v VDO HEZREDH
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HOOWzEDT—5 L ik 5 2 8128 - T, EBEENN
Ui L72IHE, B L aVwIHE, R 72HE A —H TR
TELID, LOVWERS RN N —=v TS5
RUTAHIELLWEETHA.
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Fig. 6 Experimental situation.
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Fig. 7 The comparison of upper-limb coordination, EM (elderly male), EF (elderly

female), YM (young male), YF (young female).
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Fig. 8 Finger exercise capacity, E (elderly), Y (young).
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® 1 EHEAEREIED 2 N2 OEEHRIE Ol
Table 1 The comparison of the mean value of each parameter

of upper-limb coordination.

elderly young P value
balance of finger | 212.693 186.952 0.3967
pressure [N]
finger  exercise | 1.808 1.210 0.0145
capacity [s]
upper-limb 14003893 | 17854048 | 0.38517
exercise
smoothness [m/s?]
shoulder movable | 91.783 73.268 0.09963
scope [deg]
upper-limb-finger | 25.815 6.1230 0.05929
coordination [s]
eye-hand 54.775 15.260 0.15183
coordination [s]
200 EM
150
EF
@1%~T——I
sl =YM
8 50 +—L—
mYF
O 4

EM EF YM YF

B9 BoOWEHHEM (EFoH)
Fig. 9 Shoulder movable scope (up-down).
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