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Abstract

Occupational disease among typists such as Carpal Tunnel Syndrome(CTS) and
tendonitis has increased along with the rapid expansion of office automation. During
typing, the posture can be defined as forearm pronation, ulnar abduction, wrist
extension and finger flexion. The CTS results from awkward posture between
forearm-wrist-hand and the keyboard arrangement.

Therefore, ergonomic principles should be emphasized in keyboard design. The
objective of the study is to improve keyboard design by analyzing anatomical posture

of forearm and hand during typing.

An experimental study was performed to investigate relationships between a kevboard
and typing performance. Results showed that typing performance is dependent to angles
and slopes of a keyboard. Statistcal analysis indicated that the suggested ergonomic

keyboard improved typing speed significantly(17%).

keyword : keyboard, horizontal slope, lateral slope, horizontal rotation angle,

task performance, ergonomic keyboard design
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I. d5m A

HRYgol AYPSYol whel computere] BF T Abgo] FHS) HuEam olth, oy
Computer R g2 37t& A5 & ¥4A YA  keyboard& o} & ¥ typing 2sj=l Z71&
7t Atk AE €W, odod 8AIY T HEsME AR o4 3% shSo) o 75,000 2 key
stroking Aol & F®stz glchs Bazrt 9lcp[10,12].

Keyboard A}8o] Holgjol wret &, ol7), P, sje], £& $o $35 TAE gl
A7t w2 stz Ti-a AR]. 53] &% $32 sl B Zene wayos
carpal tunnel syndrome(CTS), 71e] 943 S 7& Agiog YMsta oJtt., 28] I.1-b
AM Ky upeh 3do], AL 2) ¥ u(pronation) 2l € 2] 2] M (ulnar abduction)-& A} of 2} 2}
TAYHE AL oly) WEo] M ul &Ko) BFF FUAN 2 9ltis,8,9]. '

ol E® W BFE Folt WI2E ANy YK AL Mg, Yapgol, B
Ve A3 5& 2ystE 4eto) AtEigich(7,9].

2% 1.1 Typing A €% % §35 U4 %9
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2ejuh, CTS, 2] 43 F+ Wl 22 ¥ JU(pronation), &8 e 2} 3 (ulnar
abduction), A!A(extension), & % (flexion)& keyboard 7 of =3} oj 4 & Hgong(s],
MG 2o 24dog AU £ Uk, F, CTS2h 2] 9332 keyboarde) VLT 4
AE FoAM AAY £ 9t}

Keyboards] '3 A AAE 27l olul 32 A2k prototype Z4to] o] Fo] 3
th. 2 o2, 24 1.20] vhepy wvle} 32 Maltron keyboard, NEC = 2}ua} keyboard, A
¢l 2. 2] STR keyboard, Michael Rose2] keyboard o] g c}[2].

(& Micheal Rose2] Xeyboard

28 1.2 Q7382 keyboarde] o3 7 i}a
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A3 keyboard 4 A E ¢S %Y AT F oMM keyboard Zt 52} PHH AlY iy
e detn E L1 Aok, ® Lol vebyd ubel o), A9 WFE F = keyboard
frame2] Zxof AFzglon, aojate aAojsYsol Ay Wrr|2eer =, error,
Hexs 9 54gyate] P M ri(subjective rating) 7} 3] Ap-&ElgicH[2]).

Typing 2ol ate] A ) &%/ §52 7|2 keyboard 4 Ao} EAAol HAR 5§
& F drt. 71 keyboarde) B AP & 7 8t7] 918tod keyboard L E ol Uiy A7} 49
Hoow, =g 28 e FF VL3 keyboardst AL Elgick, e, EI.10)
4Hg;;gfuu}gq,meMQ%{%Mﬁqch}ﬁ;ﬂﬁgﬂ,@%mwzkﬂi
o] AXPAE 2 A7 0 FHY YYojr}.

E I.1 keyboard Zf%.0) thiy i 3§ ¥

%Y ¥s | 43

A2y speed | error| fatigue |subjective
Judgement
Creamer typing |number|subjective left .vs, 0 .vs, 44
& Trumbo speed of Jrating right 5% speed
{1960) errors 0,22,44,66,88] =7}
Kroemer typing|number preferencevertex angle {subject
(1964) rate of 30,45,60,90 |prefer 60
errors K-keyboard

. VS,
STD keyboard

Kroemer typing|number | heart vertex angle |77/1000
(1965) rate of |rate 30,50 error
errors K-keyboard 127/1000
.VS, error
STD keyboard
Zipp P. EMG angle, pronation
Haider E. pronation, 0-60
Halpern N.& ulnar ulnar
Rohmert W. abduction abduction
(1983) 0-15
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Keyboards] <1t 3 & A&
- key2j m<},
- key2] wiod,
- keyboarde] %
T8 FEN # UtH7,9]. o)F &% BFo & dYY "AE 2AL keyboarde) 7}
Eol22[8], £ 7oA keyboard 4= Woj whE typing Aty 9% o WetE <o}

LUl A 18 N

Keyboard2l dAl2t 4% s MY o g keyboard frame2 Py d(a), FHIa
(B), keypadel HWH AR (r)g T 4 gty II.1 =],

2% II.1 Keyboarde] 7%
T LF AN keyboard frames| MW il WA 9 keypade] M w ¥ M 2}e) o

27t Al zbe] typing MdS+YWEol 2 odyg ueisa, AY+V=E Mue s}
keyboards] My A=z yg AYMoe Atz P,
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III. A4y AY

Keyboard frame2| W @732z} &9 73tz 1l keypade] Wy Adzfe] W typing A
Az YR A AN, &H AME FAATch. nebM, typing A9l Ay
olg U= Y8 VY F glctz 7tAY F et

I11-1. A3 7))

487171+ keyboard2l ®ol& 2AY 5 ol Aol table, #olzte] Ao 5¥ AHAE
PC2 3R3sh F & controller W 2182 AR xel& Y43t personal computerz I

=g,

o B3 kevboard2} 413 & table

2% keyboardy 7]% keyboard§ #te® AR e M, kevboard frame:=] w9173 17
2 keypade] WUHA L 2AY 5 Y= F AAziglon, keyel wjodX 7] & 2] QWERTY ul
d& 2§ sloitl. 23 keyboard: A3 & table ¢ ol U3 )M keyboard frame=| %
WA Ay S tableo] sl ZAEjo] Ak, FUAPA AL -15° oj M 457 7hA] 24 v}
shny, M2 0° olx 45° 7h2] A 7l 3tct. Keyboard frame2] mjwd 7g a2tz &
W3 atzp WEol] whf keyboard2l Eol W A Ate] AL 7] AolE R A7 st A
8§ table2] gol& WHAZ F =& AAsqct.

or

> Controller
Controller®= =% keyboardg} PCH 9317335}od dataz] on-line *z]|E 8 5 U= 5

A gt 7152 PC porto) ¥ Astol key& ¥ & FA key Y& UAst ol @ PC2 %
#3tE 7olm, 87 key & FAlol o g & oA ICE o] &stod AarE)gich,
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o Computer

16 bit PC(CPU : Intel 8088)% ©]&3}o controlierol 2|8 V£ 2w programol 2] s}
o He|s= & sigich. & APl A€ programd C Jojg AAEIgiony, x4
23 keyboard2) key@ 2% bit Tl & memory ol WSl AVEHR key UH M=
fileo) A AstE 7Is& FWch. o] programol A A& R A& 1/500& o)}, Task
8ol ApEEE key ol2)2] keyod w3 M & errore] S2f WAANUE ZIHY > A=K 8}
9 th.

ol AY7I7IY FAE =AEY 2] I11.13 .

2% keyboard Controller Computer

o9 111 A7z 34
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ITI-2. A4 A

Keyboard 7t 2] Witto} o} & typing A+ W& xetsr] gistod, T I11.29 7o =

U $2 24094 Y VA32g Astgct.

2 II1.2 keyboard 7} = o] tigt Ay AY

SyYwa
50U Ay | Ay B3
Q) =} Vi 2
1.keyboard 4( 0° -
frame 2} 22.5” )|1. typing speed
R DY 3 Z}p 2y
2.keyboard 4(-10° - 50 %
frame 2] 20° )
2273 a2t
3.keypade) 4( 0° - 2. typing error
R I R 22,57 )

T AYAME HYSVEE, 1Y taskE FYst=ol A L5= cycle time} o] wje
typing erroro ols| & A s}oyc),

T AdY=l taskEe 7HA Yol A& ElE alphabet o3 A AE M Aslol o] E wEmom
typing 3t Zloe dAstggony, YA alphabet& A, C, E, H, I, N olglth[5]. A7)
alphabet: computero] =8 typing €2t tido] 2atelz MAEo] fwol Uepum, #
ol el oJoje) syllableg 214X &7t o2 typingsl=§ stoici(e) II1.2 e
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e 11,2 4% taskol A& ElE keyel 21 HRY &S7hey

gy ate 2t AE 2ol thsted 2ilo] 7 A WSt =7iE AMAM dYe 58
st & shofrh, 3o Ay AE dAstd Ay AYH el A=z Y(F 64704 uist
o 7} 50 %)) AIY-e ¥Wstglrl., 2 I11.32 A3 2AME RoedF 2 9itt.

gl II1.3 A Y zA
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IV. ARz 3 24

SUL T ELe) BBXA 9 AYFRE| ) dYgg npofsly) ¢stod RALMNG 8}
Wk FAEM A3, keyboardel Mtz ARFLAE 2 2T aRo] Zasioqo
9 (p<0.01), 7t gole) WFo] 3 WEol vj2lE o3PS E IV.12 4ol rebykcl, whepa,
A +W= € it keyboard A= & T3] M E M7 AEe] 2L 2

2{ sho} gtcl,

E IV.1 7} 29l2] WFo] & WFo nzjE o3y

ol 2} T AT e oA 3y
keyboard frame2] = v 73 A}t 0.338
keyboard frame2] & 73 A}=7} 0.331
keypade] == %) 2 2} 0.331

7} keyboard 7} s 2l z 3ol ti¥ typing cycle timer t 747 sto £ 743y Alej 3 g 7}
UE A=z ytol visted folstAl £ keyboard AT E IV.29} ).

2 IV.2 MY s7t & 7t 2%

¥ 73 A} 2} 7.5° -15°
&7 Az 0° -10°
B APy 0" -15°
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V. 4 &

Keyboard 7} %=+ typing 2ol A] Afojate] A v &£%2] 214 & 7443t keyboarde| A
A APojct. 71 E keyboard 2= AloiatolA Mo Huy v £Fe Mg 2 Fsla,
S} 2 Sol 5533 22 g FUYAUch. # AFofr = keyboardel 2= 7} typing <] e
TR v dYE wpofstza} stgcl.

Keyboard 2} = & "W A7 Y3 233,

1. Kevboard frame2] mwizdat 2tz & iz a} 2t 9) keypade] ® i) 242 typing 2o
Brol M2 FA¥ I AL ¥rh(p0.01). whebM, o} 2HZ ¥ Al keyboardel 71 % & o)
T M 72 2] 2ghol 2lstod 3 s ojor ¥},

2.4 712 =2 2% typing A FUEE A2l A 2§ Wy a7y
15, 5932 100, Moy Hg 7.5 - 15 & FHslelz, A%l keyboard 25 off A

2] Aol 8% = 712 kevboard¥.t} 17 % A s) 7o g Jepyru,

2 a7 2 A2 M3 keyboard Y% vh M rElgl v} 71 & keyboardzt 2] full typing 3t

A ANEWE Y nEEel M2RPvh Westod £ AW B3I APgos UWHD 9
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