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Assistive Strategy Design for a Robot Walking

Helper Based on Human Intention

Student: Yu-Chieh Kuo Advisor: Dr. Kuu-Young Young

Institute of Electrical and Control Engineering

National Chiao Tung University

Abstract

Recently, the problem ofiaging population becames more and more serious. How
to take good care of the glderly is-now an important issue around the world. Along
with the progress of the medical and robot technology, several robot walking helpers
have been developed. It motivates.us to.also.develop a robot walking helper, named
i-go, in our laboratory for assisting the lives of the.elderly. In the thesis, we propose
extracting the human intention via @ humanintention detection model, along with two
assistive control algorithms in response to a variety of situations. They are: (1) the
path guiding algorithm and (2) walking assistance algorithm. The former is applied to
the user who is with worse control ability by guiding her/him to a pre-determined path,
and the latter for the user with better control ability by providing the suitable assistive
force during her/his walking on the self-determined path. The proposed assistive
strategy design based on human intention has been verified via the experiment. In the

near future, we expect the i-go can assist the elderly in real environments.
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B PR R g R o TS S~ 2 220 B Rl 2t R R R R
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Kk K

=D Ji= Z(iWJ-HX C||j (2.26)

i=1 i=1
Wy B BEET S X AR TR C AN CBTR RR LT w7 L

Lot a Lt 0 PG s 0 BEE - e 27 F EFET R

- FREE o A L H R AR BB LR R o BB BT

Step 13K T4 3 Bk KoRT TASEE BT > Mg ip P 0~1 2 8 > L% L E

wAe s 1o 4o(227)5 5

k
> w; =1Vj=1..n (2.27)
i=1

Step 2:3- 8 A %77 gL > 40(2.28) 58 77

cC== (2.28)

Step 3:d (2.26) ;NP E P ESEcE > F P EIHE] DRI FILFLVTER

it

% TL—‘:;J.;E_; s ?, B‘Jg{ f'?Step4 °
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Wi = - (2.29)

i 2
e

R AIL T AL LS ANFISH BT AL - & Tl » R 5 B RT Bl

FRR B T AP EFCMIE LB AT R RS A N BH LR E - L4
A BPHEHEP A PP RV R CELE 2 AR DT TR

ARIL 0 TR T RO § SR 35 58 (0,04, By, Do) B
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oy =Ixr, (2.31)
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Bois 0 FlG B R4 iE S RiG 0B AR dept S ha R W E R
o A iat B8 X Va3 apEHX BT A0 & - B R kT MRS
REHRRE AN ET LRGPP AK T HEY LSS SHTE[13] 0 2 F A A
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L= X Ak . ta X,
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2% 5 2= AX
Z X a, a, - alp
z X a a - a
de ,z=| 2l x=| P A=| * % 2P (2.34)
Z, Xy dpp "yt A

AR P Bk F 4 A RSB BT AR A g 4R 5T

V- BEF FALERMNZE E2 EFANMERG TN K EeBTAL

[(5

bn B E A A Rl R i e - R R AT R« AT

BT A AN 7O § 8y sl

a0 0
0 2 .00
> =E(@")=AE()AT =AY A = L T2 T (2.35)
i 0 O 0'5_

B gl VAR BB 0 R A AR 7, SEERRE B AAPE S LR
FUERZAGE T A LSS (AR S )RT IR ke o ARG ¢ A
FHEAXILANLNABZIERT > MTUT LR A SE 20 AR S i
Ffldis 8 BAAR o &S 4Bl 26 7 > p LB PCA R H iﬂiﬁ%iﬁm&
B REd FCM #-3 R ak 3 &85 B3 2% < 4p B oo fuzzy rule > 35 i 4

Rl =N sE A gl BU RN SRR S sl NI S SIS L 0 R b N R
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SRR K AR G L AR TP AR LR R Y e T e
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L8 e RARHSPE » X% 3 chfg 4 dd ]
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d PAEERK  Fr AP el e R LM@Y o g m) e di s
JERE PR PR 0 S ML B N A A S (2.36) 58

f,=—Dv+f;
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% HE LS (K ky, D) B Bk S o A (2.36) 5 1 17 R R
8 1) (2.37) 58

mv+Dv = f;

L (2.37)
10 +k0+k,0=k,0,

Bemiel ZFdFEATFEfEEFRE L SB o da s> APP gz

mmymgm;zk@%gaﬁjzkﬁm@,%umxpm@%;@@wg

d PR O RERA 5 % 5ids Mo #wLis i Laplce Transform #4-(2.37) 58 ##
FAFRE DA S F P e e B RGBS e ¥ F 5)(2.38) 5 17(2.39) 5
Is°©(s) + k;sO(S) + k,0(s)=k,0 ,(5)

(2.38)

k0,9

#(2.39) 7 7 12 18 5] O(S) eh= PR AN A 182 ks + K, Bk H S AR5 e
55,S, 0 ¥ oudey 11(2.40)5%:

ki =—I(s,+5s,), k,=1s5, (2.40)
BRI IR 0 TS TR SRR G SR A 1T 0 IR T A R

Sis, = _é/a)n T ja)n Vl_gz (241)
He > £ % dampingratio s E4rd] A B T d e EF AR > KB TR
g Ax]
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robot — al fh
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G427 a0, s W Sl s R D LA B R E L F

oy, o, 577 EP- Rl 0 4o FldoT !

1<, <0

2.43
(b L)oc1 <a, < (—bi)a1 (243)
mh mh
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F2.11 F B 24 % dicin A2 F)
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A AP RV R Sl 2 > 5(2.36) 58 W2 F vk, K, fr M, ebE 58 e
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% 18(2.45)5" chlf (330 L ARKS - B H BT W F 08 > ekt F Rk Ty
B pFchd of Sl ¢ 35 Caneih (M) i e R (0) W E e & e
PiRgEnd R Z(6,-0) [t FIREFTHRBO A G 5 A w a2 o K
WAL RE A e

Y, =a+bXx +b,x, (2.46)

EREN W AN AR TITE SRS SRANIEE T S
X5 =0~ 0,-0 > Y, am, o FE 0 kenh, b LY I Sk, K, o BK R T
N FH o f2Q47)50 G S 4250 wF @ 5b,b, v if‘u{kl,kz efiE o

Y y=na+b > x+b,> x,
Doxy=ad x+b > x+b, > xx, (2.47)
DX y=ay X, +b > xx, +b22x22
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co,
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t.=

S

,when ¢ > 0.69 (2.49)
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