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ABSTRACT

Objective: The aim of this study is to develop an ergonomic office chair that has an alarm function for the unbalanced
sitting postures. Background: Contrary to expectation, it is reported that office workers sit on their chairs much more in
unbalanced postures during daily work. Even though an office worker uses an ergonomically good-designed chair and begins
their work in a good sitting posture, his/her posture is likely to shift to the unbalanced bad posture. Therefore, a posture alarm
system would be very helpful in keeping office workers' good postures. Method: We developed a prototype chair with four
load cells under a seat pan and one load cell beneath a backrest. Through some experiments, we set the criteria for unbalanced
bad postures then implemented the criteria into the alarm system of the prototype chair. The chair called e-BASE chair could
detect unbalance postures and show alarms for chair users. We also enhanced back support by developing a step-wised
folding backrest. Results: The e-BASE chair showed better performance in interface pressure distributions and balanced
posture ratio in VDT work. Conclusion: The ergonomic chair with posture alarm function(e-BASE chair) was developed.
It showed better performance in seat pressure distribution and in keeping good posture during office work. Application:
The posture alarm system and folding backrest can be applied to the new models of office chair.
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Figure 1. Office chairs ergonomically designed

T A ARFRAREE] A S evkE AE sk
= &S AYs We Ao7 Yelith(Leuder, 1983).
Park et al.(2011a)& ARF-2FGAFES] 8AIXE #14lel 4]
AEZE S, 159 A A 25 A7 5
HA¢-2E 31%, AFZE 25%9 At 48 A3
S]] 32 AR A7k S E 19%0] BIkeh Ao
K asich

uhEba] @5t Xee), ks T &
S A Qo= AEg AHE AT
ARG 2P e £ anE =
T8y A7 ARRE AR ol ek 7eg 7H At

AlBE AL QA= Qh Ao Aol ok Eo

o]/H
Z WAt 5ol AlunE Fe A4 A4 Agho] A
=

H

)

HU

Y
ns)
&

borfr

30 0
tlo
w
o
o

[0
F{F

A A

s

mlo
ﬂ ™

8~ 1o
(<0

R R

o= 07T ] ]’
AM7E ol BAE Fiss 28T E(mat) 52 AY
Har glo, o2 AlEsels ExE Al ue 4
e EE] A Lk

o

ARRE QRS Yo A A AR 2 AFE0R A
wof Wty Alg So] U ik Park et al.(2011c) S
HAANE Qatel] B2 ZAE RUEP & F Qe A
HHL? 1 o] & o] &3l AFFEAALS EHEE A4 vl EE

T o= ATE FssiTh Schrempf et al. (201
vfj— o} HH sHtel| 3 AlA 4E F-&E AAME A5S
T AAE e, ol £ AA Aol 83 5 itk
A=
A= AHRE 7 H ) s3] M E dEtske] A
ZAApe] AA ] 78 oF-E

1] AP

—
-

e Perat, AA7} gnes
B A% AT ATeks V5S4 Aek 2
& =m0 YTk Ta AEE APLE o)xke] st

Aoz ol Sxe] 3= XA ALrt MAEE

= sgict.

W AT PR AR e BHS QA
AAR R Telshs § AREeA A A9E 48
ov], AHgA A T AES Bk A WA
5 ZEE Yk olest 54 52 els Aue
%5 Ergonomic Balance Seat(e—BASE) chair®
stelek o714 ex= A4 (electronic) AMAE TZ1L§~E\E]'
= 9n| % zt=t} e—BASE chair /123 913k vzl A3}
= o 2k

lo N

_0|L
2L rr 32

roﬁﬁ\l

d

e r

2.1 Chair dimensions

e—BASE chair®] 7lef= 8k=<l 914574 2] DBS! Size
Korea?] dlo|el& aeal] AA8I31 E}(Flgure 2). AA A5
S ek kg A YA Park et al. (2009) ©] AA|
sk AT AFHE ARESISITE o] A= KS G4101°0A f

405 [#%3o])

Figure 2. Dimensions of e-BASE chair
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Table 1. Dimensions of e-BASE chair and standards 294 F& FHHEY AR AFE Ao AuEtk A 7h
Dimensi e-BASE KS BIFMA | Park etal. o] vluelAE AR 25 Ad AE Bell vlE) sk
OO | chair | G4101 | G2 | (2009) o vehdth ofd] & el AvA] E ALS A4
Width bet. 19 0. 457. | 393533 o dAstar o] Ael 3= e—BASE chair 2t A9
arm rests ko3 3k o,
Seat pan width 495 330- 450- 393-
Backrest width 421 300- 360- 327-
Seat pan depth 405 480 430 414 Table 2. Seat interface pressure and preference
Seat pan height | 396-486" | 380-410 | 381-506" | 394-483" Sponge Material A Material B
. foam
Bac}l:e?gﬁgon 221276 200-250 150-200 _ Al | A2 | A3 | AA | Bl | B2 | B3 | B4
- ; - Hardness | 1541 109 | 126 | 13.5 | 143 | 159 | 18.1 | 19.5
Armrest height | 234-294 210-250 176-274 214-292 (kgf) : : : : : : : :
Backrest height | 573-628" - 310- - Average
“adjustable size pressure | 47.3 | 485 | 50.8 | 525 | 467 | 483 | 50.8 | 54.1
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Figure 3. Mechanism of folding backrest
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Figure 5. Sensor locations in balance alarm system

Table 3. Criteria for posture unbalance

Terms Measurement criteria Condition
Sum of seat pan | (TL+ TR+ BL+BR)> 10 kgf (1)
Left biased (TL+BL) > 1.3 (TR+BR) (22)
Right biased 1.3(TL+BL) < (TR+BR) (2b)
Posterior biased | (TL+TR) <0.7(BL+BR) (3a)
Anterior biased | (TL+TR)> (BL+BR) (3b)
Back separated | B <0.5 kgf (€))
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Figure 6. Configuration of posture alarm system

2.5 Posture analysis software
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Figure 7. Ul design of sitting posture information
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Table 4. Ratio of unbalanced sitting postures

Unbalanced postures ¢-BASE Chair Model E
Left-Right unbalance 2% 8%
Posterior-Anterior unbalance 3% 57%
Back separation 0% 18%

4. Conclusion
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