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The Evaluation of the Upper Limb Functions of Drivers with Cerebral Vascular Accident (CVA)

with a Simple Driving Simulator
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Abstract: We have developed a simple driving simulator (SDS-R) to evaluate the driving skills of patients with cerebral
vascular accident (CVA). Our team conducted steering tests by SDS-R with healthy subjects and subjects with CVA. The
analyses of the results will help us to set up a specific guideline that can evaluate patient’s recoveries. The results of the
steering tests showed that the score decreased in inverse proportion to the participant’s age. Individual differences were
prominent among the elders. Some of the elders reacted to a stimulus slower than the youngsters who could steer more
quickly. The subjects with CVA performed almost as well as the healthy subjects from the same generation, but in future
study, we feel it necessary to gather additional data from patients with more severe cases of CVA. We will continue this
study to employ a SDS-R to establish a guideline useful for recovery programs.
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Fig. 1 A steering test of SDS-R

YEM () LIt%, STR-MITAF7 UV ZHEH (&iK)
Pitg, STR-HITAT 7 U 7H#E R (T4 2 AHIC
HENEA, SWBREIEOFRE) LIk, STR-RIO 4T
H»H-o7-. STR-L, STR-M, STR-H, STR-R DA KO H
iz s RBE#EE L, L, M, H, RZNZI, Mk
ETH) 30mm/s, 74mm/s, 147mm/s, 97mm/s TH 5.

2. A&k

KGN B EERG A AT D EE R A 524 (B
M 30 44, k22 44, 20~76 1%, 15 60.0 i+11.0), H
BHEEO A GO SN TV AN EEREEL AT
D64 (BTHM) &L, EAME3L, HRE3 4
THEBNFE I L O R R 1B s © TP AR R, s Wk MR BE
EEIIHL EBREICBWTERD SR WO EEE 2
BT 5H, REOKEEZZETI2ENE 1 LI
ks, HEBEICIE, RONEZHN LEEES- ETE
B 32 L7z, ABFIEILEE OB SR O BF 5824 A i BRAR
ERZESOARE =T FEMEI iz

FE : AV =T — a0k, FEEK 40cm OE S OFY
HI= D SR ITHBRE W - T2 R T, N2 RL, A
MALE A TR LRE Lo, BEIIRRE P BRELOTWE



Bl L, BRI T e o 2, BEONME, T A
7 W B 30mm O FEEEIC B A KD K O, BB 1L
HRC@BL L HICRBE L. 277V o JEEITZFR X Fo
FETITI LR Lz, BHUBRERIEAS R | o & L,
FERIIBRBE®L O S EZHIBRLEZEY OTF— X E8RAL
7o, T—H X EREFHAMEE L LT, SEREOTA KD
DIENL, JEFE D SEHE R L O AR 2 (SD) 25 H L 7-.
X5, STRL OfERAZFHLEL LEEMERER L DEITH
WTHRR L=,

CHER

FRART - 2009 £ 10 A ~2011 4 3 A

A RDE DZENLD 52 2 O ERFE 0O 58 % Table 1 12
R, ZORNRTEY, STR-H OENLEZ o SD, HiE
FELZDSDAKEV. STR-L, M, HDFERZHD & @FHE
DRI AT, I 2SN DB A A DT

Jibd 1f 78 P 5 A A9 2 W BRE D FE F 1T Table 2 IR
ARl CVA % H 3 2 PBRE OfE R 13 R A 0 plfg oo 4
\Z& TV /=, Fig. 312 STR-H OB % 21F %. STR-H LA
A ORERER B IZIEHMHPETICE EN TV

Fig. 2 A man who have been using the SDS-R

Table 1 Average and SD of distance from the object
on the screen and acceleration (N=52)
Average Average
. SD distance acceleretion SD acceleration
distance (mm)
(mm/s2)
STR-L
1.82 1.50 12.46 9.09
2.08 1.85 13.04 11.00
STR-M
3.48 2.74 30.62 19.86
4.05 3.39 32.77 2247
STR-H
6.67 5.26 63.64 38.31
7.33 6.52 64.15 4281
STR-R
3.88 3.02 28.28 21.11
2.80 2.81 32.02 24.76

*The upper section: the average of 52 volunteers, the lower
section: the average of 6 volunteers with CVA each test.

Table 2 The results of volunteers with CVA (N=6)

STR-L STR-M STR-H STR-R

Volunteer Age |Avarage |avarage [Avarage |Avarage |Avarage |Avarage |Avarage  |Avarage
(vear) |distance |accleration|distance |accleration|distance |accleration |distance  |accleration

(mm) (mm/s2) _|(mm) (mm/s2) _|(mm) (mm/s2) _|(mm) (mm/s2)
A 46 2.22 5.92 200 5.03 13.20 63.83 11.98 45.02
B 62 2.16 1.35 240 6.07 14.00 63.65 13.25 4033
C 62 1.90 941 153 10.90 12.19 64.36 10.38 45.72
D 64 1.87 6.27 157 517 12.79 64.29 10.06 41.58
E 12 2.28 8.26 2,00 6.37 13.49 64.18 9.66 37.55
F 12 2.03 6.79 1.63 5.59 12.55 64.57 10.64 46.65
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Fig. 3 Average distance from the object (STR-H)
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Fig. 4 Average distance from the object
(subtraction of the results of STR-L
and the results of STR-M, H, R)
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