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The study aims to elucidate the effects of
11lumination and object size on reach to grasp
movement for young and elderly adults on relevant
kinematic of upper extremity and reach time during a
reach-to-grasp task for adults and elderly adults. A
total of 12 healthy subjects, 6 young adults and 6
elderly, were recruited to participate in this study.
The averaged age for young adults and elderly were
21.5 (SD=1.2) and 72.8 (SD=3.4) vyears old,
respectively. The data of kinematics, reaction time
and joints range of motion of upper-extremity were
recorded by an ultrasound-based movement analysis
system (Zebris CMS-HS/ Zebris Medical GmbH, Germany).
The results of this study indicated that elderly
display greater max grip and higher max velocity than
young adults during reach to grasp. Elderly show more
wrist flexion-extension and radial-ulnar deviation,
bout less elbow flexion-extension range of motion



than young adults. Moreover, environmental
illustration wouldn ‘t influence kinematics,
reaction time and joint range of motion of upper
extremity. It ‘s probably due to the same target
location requiring less visual information.

The findings of this study can provide useful
information for clinical training of upper extremity,
rehabilitation goal setting or relevant references.

Reach to grasp, age, 1llumination, size, kinematics
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Abstract

The study aims to elucidate the effects of illumination and object size on reach to grasp movement
for young and elderly adults on relevant kinematic of upper extremity and reach time during a
reach-to-grasp task for adults and elderly adults. A total of 12 healthy subjects, 6 young adults and 6
elderly, were recruited to participate in this study. The averaged age for young adults and elderly
were 21.5 (SD=1.2) and 72.8 (SD=3.4) years old, respectively. The data of kinematics, reaction
time and joints range of motion of upper-extremity were recorded by an ultrasound-based
movement analysis system (Zebris CMS-HS/ Zebris Medical GmbH, Germany).

The results of this study indicated that elderly display greater max grip and higher max velocity
than young adults during reach to grasp. Elderly show more wrist flexion-extension and radial-ulnar
deviation, bout less elbow flexion-extension range of motion than young adults. Moreover,
environmental illustration wouldn't influence kinematics, reaction time and joint range of motion
of upper extremity. It's probably due to the same target location requiring less visual information.
The findings of this study can provide useful information for clinical training of upper extremity,
rehabilitation goal setting or relevant references.
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Jeannerod (1999):% % © £ B~4» & AL # (7 %] (visuomotor mechanisms) = = » 3% % ﬁﬁﬁl
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2.1.3 & i $F 1 £ B % 4 382 B (aging and reach to grasp)
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. ) recorded using a reach, while vision of the hand was
11 adults 2 location (30, three-camera only crucial in the period after peak
2000 Churchilletal. (19-47 years  40cm) y cruc P P
« . . 120-Hz MacReflex deceleration.
old) 2 object sizes system (Qualisys * |n addition, removal of both
(15,50 mm ' Ny . .
’ Sweden). sources of information resulted in
sphere) | -
arger grip apertures
1. Kinematic data of *Kinematic analysis revealed that as
visual feedback was reduced,
. the L
*3 visual metacaroophalandea movement duration increased and
feedback | and rcr))xienal g time to peak aperture of the hand
. 9 young conditions: full, . P decreased.
2003  Schettino et al. : interphalangeal - . .
adults object and no - fthe ind Early preshaping across visual
vision mets o the index, feedback conditions suggests the
: ring, middle and . ; ;
*3 object shapes AT existence of mechanisms involved
pinkie finger were . . .
in the selection of basic hand
recorded. : .
configurations.
*Reach duration increased when
1. Kinematic data of \r/ézlcohn was occluded early in the
8 voun *5 visual ?Efefrﬁz;galeal *Vision condition did not have a
2003  Winges et al. young conditions phalang significant effect on the covariation
adults o s (PIP) joints of the S . AT
9 object shapes four fingers and the patterns of joint rotations, indicating
g that the gradual evolution of hand
thumb. . S .
posture occurs in a similar fashion
regardless of vision.
*Results indicate that early visual
experience and age are not
20 _ 1. Custom software pr(:zdlctlve factors for pointing in
congenitally children.
. recorded the .
blind - " *The delay was an important factor
. 3 targets position of the target
children . . . at all ages and for both groups,
positions and the location on the right S T - .
(CB) ; indicating distinct spatial
2007 Gaunet two delays were side of the panel : .
20 . representations such as egocentric
. randomly touched with the .
blindfolded and allocentric frames of reference
. presented. very end of the . . "
sighted index finger for immediate and delayed pointing,
children ger. respectively.

(BS) *The CB like the BS children are
able to use both ego- and allocentric
frames of reference

%022 £& v pEn(f)




= T A ik B IE %% T EFR
1.Digis right *Asimilar effect of obstacle presence
*Age movement (A on movement of prehension with
- 15 adults - . Cyberglove) obstacle for adultsa nd elderly.
2007 Gergg;(rgl & and 5 older ?1cc))bsltgcl2eos;ﬁ 2.3D movement of *Amplitude differences are obaerved
adults 3 ’7 1’5 m the wirst (An between adults and elderly in
x3, 7,15 cm) electromagnetic accordance with results in simple
Sensor) prehension condition.
1Eight
lﬂggggd('leRrgg'S;‘g *In all tasks, performance of blind
were fixed in a subjects was very similar to that of
. blindfolded normally sighted
circle around the bi
erimeter of the subjects. . .
12 blind %atch handle *These findings provide the first
Gosselin-Kessib o . s evidence of an automatic on-line
adults 6 orientations 2.The positions of the . X
2009 y 18 voun task IREDS were error-correction mechanism for
etal. adu);ts g recorded Using an hand orientation guided only by
g proprioceptive inputs during
Optotrak 3020 o .
motion capture reaching in blind subjects, and
svstem (N?)rthern reveal that the on-line mechanism
yst does not depend on prior visual
D'g'ta.l) ata experience
sampling frequency '
of 100 Hz.
*Elderly individuals exhibited a
1. Kinetic analvsis: decrease in object acceleration and
ihe slip safet ySIs: an increase in movement time, an
mar ir?and s);fet increase in grip force production, a
14 young *3 fragilit margin y decrease in the correlation between
2011 Gorniak etal.  and 9 elderly settir? s y 2 An%l éis of grip and load forces, an overall
subjects g ) y decrease in indices of multi-digit

multi-digit synergies
and finger force
variance.

synergies, and lower safety margin
indices computed with respect to
both dropping and crushing the
object.

ETER N

ERE RS %

TR R A e gk @0 R 3 TR 8 R A (illumination) ~ 4~ 4 <
(shape) & 7]+ $f3>t £ & 4 7 # £ B4 & {F(reach to grasp movement)h§: 5 >

) ﬁgﬂéi@gﬁ%fﬁ‘g—%ﬁ A e b Bends (T4 BT 1 (T o

=T (size) £z A5 1k
R o fp ¥

ﬁﬁi"%-& A

713.

L PtepE > it TS R H P s gr £ 204 5F $5 8 (Kinematics) ~ 4 & (Kinetics) £ 3B~ § vk (grasp
strategy)z- # iE45 d » K5 B4 TRA ZRLTR P K G c AREIRB Y A S22 K o b §
AR G LB e (T B f S L;%é’ﬁ‘? AR Re g bl PlAR T U RF

AEF o AN NP RA DT B e B TR KA

2B T g
(illumination) ~ = %8 =

TR 2o 2 TR R ] A TR F R 2T

10

¥4t RS = (size) ¥ A5,k (shape)
HWRERRE R EEF S TORE > kS R = oz /gkfé_%i "B R R
PG BN R ERRE A MARALE S22 K o AP K
<1 (size)¥2 Aj 4k (shape) ¥+ A (7 # L Bofr (T H 2 F2 58

x iéi%;ﬁ»

S SR B R
,gp;%%»




BN R
31 %384

e E A (35E# 2154k ;SD=12) B 6=t & L (35E# 728 p ;SD=34)> 57 *
£ 12 I«,;—é;,-kgx\bta:aggow}, ; ag b kA g e %@ézj{;fyﬁ,-—uf;;:g o BN E A
L bk’%*"“a‘év\“ajw 166.5 (SD=3.8) = A\b% 542 (SD=4.9)=> 7 ;X & & T30 3 B E A Y
; 8 (SD=3.5)2 4~ 2 71.6 (SD=85)2 T o £ A 1k & A A Tyng# ~ L3 & 45 < AF
L3907 HF LB H(p<.05)X K A ATHHERIT 4 31«

\%0,

b

\—J ™

%31 XRFH ek & TRl 2 T 35 iE (means) £ 152 £ (standard deviation/ SD)

Young Elderly P
Groups M F M F -values
Age | 215(12) 228(0.9) 21.4(11) 728(34) 73.0(3.6) 70.2(40)  .00*
"zgir?];'t 166.5 (3.8) 1725(4.7) 161.2(2.6) 158.7(3.5) 163.0(3.2) 153.9(4.0) .00*
V\(/eKig)ht 54.2(4.9) 716(22) 50.7(37) 71.6(85) 67.6(9.7) 60.3(11.8) .00*
Arm
length | 60.3(3.3) 61.7(3.1) 589(1.6) 541(23) 553(24) 546(3.1)  .00*
(cm)

*Significant level at < .05

32 R &K

F* KA, 7+ F %kt (Nested-factorial experimental design) 34 % 8 P& & (illumination)
B 5w o (Size) ¥ AR R R R 2 B 4ok 32 ABAE TS J\—?Hﬁﬁ“ B kR IR
B(CNS)$ BB RP EEER > - SAZHAE Y FBT BRERM -KEGO -~ 150 - 300 ~ 500 £
750lux) » ¢ g5 4000K o 2 P R4~ 304 » g & ERESA R FIRM L 4 > Flhig o i
B TRk E(0.5x0.5 ~ Ix1 ~ 2x2 ~ 3x3 22 5x5) 5 # BopEdr > 2 X EF LA lﬁﬁxﬁ‘—ri
Z_ W B~§Edt(cm) o

ERFH LI REFELITF RFFABESER (1) RE@HF TR P L ERA
~ $E5 (max grip size, Max grip) ~ ¥ =+ ¥ 8 :F & ~ £ /5 P /% (time percentage of max grip size,
Max grip%) ~ & = & & (max velocity, Max V) ~ if & * i & pF /¥ (time percentage of max velocity,
MaxVV%) ~ & * “4cik & (max acceleration, Max A) ~ if & = 4c i & PF ¥ (time percentage of max
acceleration, MaxA%) ; (2)* RFFR: © £ B~% pF [ (reach time, RT) ~ P-4 i£ % pF [ (back time,
BT)& = & B4 p= ¥ (total time, CT); 3) %M & & & ¢ L%/ @ (wrist flexion-extension,
WFE) ~ &+ %et& < i (wrist radial-ulnar deviation, WRU)#2 £ 3+ i @ (elbow flexion-extension,
EFE) - #-p % 7% (independent variables) £ iz % 7% (dependent variables) £ 32 4o % 3.2 #7577 o Jb
o R TP EETZHE AT RO E o T FERIBENH S Y (randomization) & IR -
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2329 BW 2 p WIE P R RHIE

P i 8
1 mAE G-k%E > |1 FPuEsgEp
¢ B & 5 4000K) W+ A2k < ¥ (Max grip)
50 ~ 150 ~ 300 ~ 500 Wi S PSP (Max
& 750lux grip%) ~
2. g+ (5-k#) Box i B (MaxV) -
0.5x0.5 ~ 1x1 ~ i h % id B PR (Max V%)
2x2 ~ 3x3 £ 5x5 B % 4eig B (Max A) ~
2 [F 44 F B Arik B PFT(MaxA%) 5 2.
3. E# F R (E )
EEABENEA £ Bt P (RT)
B ik w pE (BT
% B4 pE Y (CT);
bR S AR (H kR
£uspy i (WFE) -
Zmsfe e i (WRU)E
L9t p 0 (EFE) -

33 REKH
OEN R AR

g5z R DL 47k (Zebris CMS-HS/ Zebris Medical GmbH, Germany ) (4]
314 ) ERIZ R Pl & 4 R EpMiEHF (kinematics) F4L -

34 FTHAH

i % SPSS it g 48 (14.0 version) iE 7 #icdp A 47 0 14 % B #ic » 47 (analysis of
variance/ANOVA) &~ 7B R R B 4 5%+ F|F ${30 3 (704 (v E 2. B2 58 &g ¥ -k & p-values
<.05 - # 2 Duncan’ s multiple range tests i& {7 ¥ {& & T_°
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N N
IRES T NES A

FEALEEL AR FE LTGRO ERTS ] LERE F RETENE LR
Bo Mt R Aok AL IR B A 2 o AW LAk < 542 (Max grip) ~ B~ i# A& (Max
V)~ o i B PR (Max V%) ~ £ % 4oid B (Max A) ~ i 3+ ok B pFRF (MaxA%) 2+ 5 i
§ 4 B2 Skt (WFE) - £t f (WRU)EZ L3¢ fyfl (EFE) d &k & 4304 ¥
% B (p<.05) o ¥ E A PPt A E A A BdiE A 0 IS B $/T(92.3mm) ~ iF ek &
# & (78.9mm/s) ~ $ % 4 Tk X i & (42% of reaching time) ~ $ % 4 i# A& (461mm/s?) 2 fank,
ik % 4eig B IR PR (20% of reaching time) o A B & & B INA > X E A AL Hel B2
AR A EA LT ALY ARBAE A o

A2 BB R H N L B o O

HERARAFLEN I IR B 27 EHE - F RETEMS LR > B 540k
42 #TEEIE o Al LBt BEwEAY 0 AT A RFRAT 0 &% £ EmE L L (Max
grip) ~ © £ 3% #p iF B~ T PF R (Max grip%) ~ B+ i & (Max V)~ i & = & B P ( Max V%) ~
B & 4rif B (MaxA) ~ i S 4ok B PEFRR(MaxA%) ;s F BRFEFR: ¥ 285 B (RT) s Bo4riEw
PER(BT)E 2 B4 (CT), + %R & &R @ L5k (WFE) s £ 54 B (WRU)Z £
9 R i (EFE)3SRMF LA (p>05)c 54l f £Pppr ) s T2 LRBBAFYL AT
RFIG PR RE E SRR o P WP R L R 2 A BA G PR B p
T R HRERFLERT 0 RERRRAREARL T DT REN o EF R AT T
FAFLUPIE FILARBERAIRPENT » B E# AN LEL AN PPz b
BTN -1% P

43 % & HHH £ B g

Prgt AN I B A RS F REROME LR BRicd 43
STEEIE o AW LB v AR 0 T A R R € BEN LA~ 372 (Max grip)
§ g 4 SR P (Max gripdh) ; K AR 2 538 v R ( BT)S % f 54 pEE( CT)
griwahy i (WFE)E R 403 BF 48 (p<05) > B4l m 7 » F B A% % B % 450y Ax s o o
B RN RARGL S 0 B g AR ST B E v B (BT) S 2 B4 B (CT)
7P TR Fendueyd (WFE): B 4% % o

LA E# - BRBRAF F AR IFFH NI REHTF - F RERFARS L R2ZPE

EW-FERAES,PELAHVIBS O LR F REFT AN S LR 2R R AT
AT Sk drd 44 97 o B R BT o W 2 iEARE S IS (Max grip) FREX I E&E S 2R
2T G I (EH (p<05) heB 4L o 0 B S X E AR R DB FITINES 5o
B PR AR o SRR Y AR o
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41 EHE R S B bk

EFHEFRETFENE LR ]

V(T R LA E)

Max

Group grip Max RT BT CT MaxV Max\V/% MaxA MaxA WEF WRU EFE
(mm)2. grip%  (sec) (sec) (sec) (mm/s) (mm/s?) % (degree)  (degree)  (degree)
Young 85.6 0.59 1.2 1.3 2.5 72.4 0.45 370.5 0.19 36.1 10.5 66.7
(13.6) (0.13) (0.26) (0.29) (0.53) (16.8) (0.5) (154.9)  (0.04) 8.1) 2.7 (7.5)
Elderly 92.3 0.57 1.2 1.2 2.5 78.9 0.42 461.5 0.20 39.5 16.0 54.3
(18.9) (0.12) (0.39) (0.43) (0.78)  (19.4) (0.6) (165.9) (0.06)  (8.7) (3.9) (10.3)
P-values .00* 19 .96 A48 71 .00* .00* .00* .02* .00* .00* .00*

a. Variables definitions:
V%) ~ # * 4cik & ( Max

M AR Supd (WFE) -« £ wmfge

*Significant level at <.05

A2 BB RAKN £ 2P b

W £ A7 B = 12 (Max grip) ~
A) > B4 ot B P (MaxA%) 5 F s
# (WRU)g <3 Ry i (EFE) -

£ gy B~ TP (Max grip%) ~ B < i B (
LB (RT) ~ B iEw B (BT 2 FB 5 pER(CT); %

BHEF BB LR BT

Max V) ~ i &+ & & P57 ( Max

SR LB EER)

Max

Illumination arip Max RT BT CT MaxV Max\V/% MaxA MaxA% WEF WRU EFE
(lux) (mm)® grip%  (sec)  (sec)  (sec) (mm/s) (mm/s?) (degree) (degree) (degree)

50 88.7 0.57 1.2 1.3 25 76.8 0.43 425.5 0.17 38.6 13.6 61.4

(17.3) (0.13) (0.33) (0.39) (0.70) (18.9) (0.05) (165.4) (0.06) (8.8) (4.8) (11.2)

150 88.4 0.57 1.2 1.3 25 74.9 0.43 385.9 0.20 36.9 13.0 60.0

(17.8) (0.12) (0.34) (0.35) (0.66) (18.5) (0.05) (164.9) (0.06) (8.8) (4.3) (10.6)

300 89.0 0.59 1.2 1.2 2.4 76.5 0.43 438.5 0.19 379 13.1 60.6

(16.3) (0.13) (0.32) (0.34) (0.63) (18.8) (0.05) (176.2) (0.05) (8.9 (4.1) (11.2)

500 88.6 0.58 1.2 1.3 25 74.9 0.44 414.4 0.20 37.8 13.0 61.2

(16.6) (0.11) (0.34) (0.39) (0.70) (17.9) (0.05) (168.4) (0.05) (7.9 4.3) (10.8)

750 89.8 0.57 1.2 1.3 25 75.5 0.43 415.6 0.20 37.8 13.6 59.5

(16.3) (0.14) (0.32) (0.36) (0.65) (18.6) (0.5) (159.1) (0.05) (8.9) (4.4) (11.1)

P-values .99 .76 97 72 91 97 43 52 40 .88 .87 .87
a.Variables definitions: # + i 42 8 ~ /% (Max grip) ~ ¥ < ¥ 83 &+ FITpFF (Max grip%) ~ &+ & & ( Max V) ~ &+ & & pFF( Max

V%) ~ # ~ 4c ik B ( Max

A) - iE Bt bt B PSR (MaxA%) § F R PER

M AR D ZmR ¢ (WFE) s £ %8¢ % (WRU)S <92 gy # (EFE) -

*Significant level at <.05

343 f5 s A HHE LB wE

W % B pERF (RT) ~ Bodo 6w 5 1 (BT) &2

LB ER(CT) 1%

FHH ~ F RPEFREME LR (ROM)Z B 8(T 0@ ~ L8 1 B g%

)
032;;‘3” Mrf‘x Max RT BT  CT  MaxV ... MaxA ...~ WEF WRU  EFE
(cm) (r?]mp)a_ grip%  (sec)  (sec)  (sec) (mm/s) (mm/s?) (degree) (degree) (degree)
05 70.5 0.52 1.2 14 2.8 74.5 0.43 399.9 0.19 43.1 13.6 58.5
' (76) (0.11) (0.36) (0.41) (0.73) (18.9)  (0.05)  (151.8)  (0.05) (7.1) (4.8) (9.2)
1 77.0 0.52 1.2 1.3 2.6 74.4 0.43 413.4 0.19 419 134 59.2
(72)  (0.12) (0.34) (0.36) (0.67) (18.9)  (0.06)  (166.6)  (0.05) (6.7) (48 (102
2 87.9 0.56 1.2 1.2 2.4 75.1 0.44 394.4 0.21 36.1 133 60.6
(7.7)  (0.09) (0.33) (0.32) (0.64) (17.2) (0.05) (164.2)  (0.06) (7.5) @45 (117
3 97.2 0.60 1.2 1.2 2.4 77.1 0.43 439.9 0.19 34.0 131 61.3
(8.7) (0.10) (0.32) (0.33) (0.63) (19.5)  (0.05)  (181.7)  (0.05) (7.9) (4.3) (11.1)
5 111.9 0.70 11.2 1.3 25 774 0.44 432.3 0.20 34.8 13.0 63.0
(9.4) (0.10) (0.29) (0.34) (0.61) (17.9)  (0.04)  (168.6)  (0.05) (9.5) (3.3) (12.0
P-values .00* .00* .32 .00* .01* .84 44 .50 A1 .00* .90 .18
a. Variables definitions: ¥ + i 428 « $#£/2 (Max grip) ~ # £ ¥ #p £ &~ £/2 pF F (Max grip%) ~ & =~ & & ( Max V) ~ E &~ i & pF 7 ( Max

V%) ~ 4 4eid B ( Max

A) ~ E Bk Seid B PR (MaxA%) 5 F RPFRE:

M &R Lup @ (WFE) -« £ 5548 i (WRU)E £ fy il (EFE) -

*Significant level at <.05

2 A4 E ERBRALF S AH I %V b2 E

LS LY -

WL B R (RT) ~ B b iE w I (BT) 8 % A5~ g (CT); 3%

Max

Variables fi Max RT BT CT MaxV Max\V/% MaxA Max A% WEF WRU EFE
Sources (?nrﬁ) grip% (sec) (sec) (sec) (cml/s) 0 (cm/s?) 0 (degree) (degree) (degree)
Age Group .00+ 12 97 50 .73 .00~ _ .00% 00" 02* 00* 00* 00*
lNluminations .84 64 98 .75 .92 .98 43 54 40 87 77 81
Objectsizes ~ .00* .00 40  .00% .03* .87 45 52 11 .00* 82 .09
*
Iﬁg;?;:t‘:gns 8 33 99 78 95 91 66 94 75 87 75 93
*
?&Zg{;‘i@s 00* .00~ .96 .83 .92 .99 82 99 98 1.0 13 97
H 1 *
”(')‘:)rj‘l'é‘ta;:‘z)g 87 99 10 10 10 10 99 99 06 1.0 99 1.0
Age group*
illuminations* 98 .99 10 10 10 10 99 1.0 99 1.0 1.0 1.0

object sizes

*Significant level at <.05
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Max grip (cm) Age, object size and max grip

1o 10.98
10.76
—E
Y
9.0
7.0
0 1 2 3 a

5
Obiject size (cm)

FA.L & 86904 5 ¢ o $H S R B

i g B S RSP (Max grip%) 7t X B E 88 b 5% <t 2 B (p<05) v Tt E B Bk o
FlF R AT 0T o FINED AR > B R ARSI PR AR o A F RERNS  BRFE Y
PFEF(BT)E 2 EBFprF(CT) £ 2|47 & &~ o 55(p<.05)» § 47 & %~ 4% 97 F B4 £ v (BT)
BB R (CT)S AR > o™ B 4.2 9057

BT (sec) Age, object size and back time

N\

1.5

1.0

5
Object size (cm)

Bl 4.2 Ed#erd &8 Hh S FIT 2 B

B LB A X g A (Max V)~ E B x i B (Max V%) ~ 5+ 4eig B (Max A) ~ 5+
4t3i]if'$F§(MaXA%)f£l?%3%'}1—3—%2%’3(p<_05) , %}'%ﬁﬁv’é‘, v R E AL A E A ,ﬁ BB E iR
(Max V) ~ B+ et B (Max A) » gt b o ot a8 id B2 id B (Max V%) 3 it chp [ it B % 4 id
B (MaxA%) -

LB A B2 Lk W (WFE) » £ et B (WRU)Z £ 32 gy i ( EFE)ERA > £ %2y 1Y
(WFE)fe & X 3] & db g2 e 2o ¢ B2 58(p<.05) » 2 F]+ 2 B g 2 3 8% » £ i< i (WRU)E £ ¢
By ® (EFE)® 3| & #£8 5(p<.05) o e+ 5y (WFE) & BRIRA » X & A b & A § RS Byd & R
DREFINES AR Byl & RARS o AT st g (WRU)R & A P Agy s & & 5 e S0 By
(EFE) 4 B p|% & & fad & 4 /] o
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Ry

10.

11.

12.

FEM Y B ST

X E AP AN E A AP EAR 0 IR L e & P T (92.3mm) ~ e F ke i R
(78.9mm/s) ~ fie & I F B~ 1F & (42% of reaching time) ~ i F e74e :# & (461mm/s2) 22 #iat s +
4vig B 1 IPF R (20% of reaching time) o

B A RIS K E A BB L ey W R AR A A A ARy ER
Bk E A ] o

ELBdpE R IT A X BERED *9‘3 },%v"]'\?’ﬁ‘b ;ﬁx'ﬁﬁé;‘,,t”‘ﬂﬂfﬂ,}‘ﬂ"xg_w ¥OLEEE
W BREHE A iﬁéﬂi;ﬁﬁ»&fim'd BREHE o AP R R EERERE T IRT o % 3E TR B
PR AL Tl eng R F e AL RE BN B RE

P&t H W L AR A S S (Max grip) ~ ¥ E iF P E B~ JE S pE AT (Max grip%) - F PR 2
B iE PR (BT) 8 2 BB A (CT) 2 Loy 1 (WFE) & 305 B ¥ B8 4 B fhdr e
BoX JEAT A ARA N T B RS TR AR wk*@@ﬁ%ﬂqw%ﬁmﬁhﬂ?%ﬁ(HD
BRFFLER(CTARS - 2 F& L S endmhyd (WFE)E R~ 48+ o

EEYCBRBEBRARES & THEHY S5 2 PSS s S (Max grip) & Eo s EE R
(Max grip%)k pr< Fl# #2258 2 2580 5 &+ B( Max V) ~ i &+ i B PR ( Max
v%);&A4m¢§(Monwi&«4mf§$ﬁ%MwA%pﬂ:~ﬁﬁwj+ﬁ*% B iKW P
(BT)& 2 BB 4 B (CT) > % ﬁmﬁ%wbhi%&ﬂ(WE)i%%‘%(WmD
ﬁi”ﬁwé(HEyM>wi%&ﬁ mma FPES Pl ER S R o B

EEAS 2
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