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Optimized Design Values for the Improved Detecting Performance of a Loss of Balance
In Sitting Posture
UBE UL, WF, ‘a2’

*K. H. Kim', L. S. Kim', B. K. Ko,

K. Son(kson@pusan.ac.kr)2

LRardeta A AT, Sk et 21 B ek

Key words :Loss of balance, Optimization, Detection, internal model, control error anomaly, objective function

@ Eo A s YA w5 B g Fask B4
2 A Hr) o)F auEFe Yol A A B9 &F
ol 55 THkslo], Algte] HYH o R F5elA] HakAl e
A7bek FAl 2 Bdshy] wiite|tt, dukdow Yol doji}y]
A WA "Liﬂﬂl*ﬂ% ﬁ”“é% QU =, Fu 8L E3ALY

dojtrt. o 714 7332 (loss

&5 AT E =8t

o Sob= W Zol A=

3 QEE, FFA S PEB e Habo] kg
[}

2
FABAE el Ade AA s Go] WS AA|st
g | &3}al7] 91 el 5ol Zas <550

Ao} AEE Wtk e FFARANA el 99 34
shan gpasks spgoluh, oo thal 43 e Alof A5 g
MAE AL Aurgow oA fekor Bela] o,
3777} | <delel Fapel s A Ao NS
A1 ofe 77 719 el AREE A5 3 el e
158 AEsE, 1 A5S BAste] dabel 19 weh
e e elA B Bas) WARE Ao 1
BE el B Egre] ARsH: 2 oAl wl$ ofele Aol
o deh} ey gelEe Axgon TR ted $5o
date] FFARA A AEE $AL HeEsste] 95
qow 74T 4 stk

FFAAA ) el AW 4 2A) A AR e
W Q019 546 B8 A9 A A5 E WAL 4
A 7B Fel AAS SEN BPAH 2 9 8o
doleE Salahs 314, AA ] Bevt #E 01%2 A2
sk o e 5 ATk 71E ATeIAE ol
HAE ool dSes A2Ee T, o] Ao
A qlele] B Fate 915 Aol A5 d5S S8 2ajsha
NP 2D A8, Alo) Az o 5] ojat Ant

Acceleration
sensor
&~_ | Acceleration
sensor
3
cM
Fx
Fy
T H

il

L |

Fig. 1 The outline diagram of the balancing task in sitting
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Fig. 2 Schematic block diagram of the detection algorithm of LOB
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Table 1 Design variables and conventional values of LOB detection
algorithm
Name Mean Value(sec)
S1 Time interval for identifying internal model 2
S2 Time interval for operating 3-sigma method 2
hl Moving shift of the threshold of S1 0.1
h2 Moving shift the threshold of S2 0.1
hd Operating period of the LOB algorithm 0.1
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Table 2 Ranges and optimized values of design variables

Variables Design range Optimized value Previous value
S1 0.1~6.0 5.0 2.0
hl 0.1~0.5 0.1 0.1
hd 0.1~0.5 0.1 0.1

Table 3 Comparison of the optimized design value with the conven-
tional design value

Optimized design Previous design
Objective function 0.646 0.557
value
SR(%) 96.7 87.4
MT(sec) 0.651 0.479
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