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ABSTRACT: The work aims to analyze the user demands, principle of structure and human-robot relationships about
service robot for the elderly based on the TRIZ theory, and use GA to optimize the design. Firstly, five-stage questionnaire
survey and analytic hierarchy process were used to analyze the behavioral characteristics of the elderly to obtain the spe-
cific functional needs of the elderly. Combined with the TRIZ theory, the functional structure model of service robot for
the elderly was derived. Secondly, the object-field model was used to establish a relatively complete design model of the
new human-robot system for service robot for the elderly. Based on the functional model and the system model, the prin-
ciple of physical contradiction was used to derive the configuration principle of service robot for the elderly. The principle
of technical contradiction was used to improve the design. Finally, the GA was used to find the optimal solution, and
visualize it and verify the research results with the principal component comprehensive evaluation. On the basis of meet-
ing the needs of the elderly, the functional model, HRS model and structural mode are proposed. Configuration principles,
optimization methods and design indicators for service robot for the elderly were proposed to provide theoretical basis for
subsequent robot design.
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Tab.1 Behavioral needs of the elderly
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functional demand factor analysis

kg H— BT LA

2y
T wws s om0
H A 9 0764 0370 1.482 1
LRGSR 7 —0216 0.929 1.045 2
Hazss 2 —0.622 -0.083 0.893 3
BB S5 27 0.682 —0.196  0.581 4

gy KRS L B S | iSSP, B
MNT AR RILE 1.

AWEFER 4 07 O B4R KA TR A, 1
ST 5 WA, EOR 24 A AR AT R TR R
3100, HhBEA 74, Ll 17 4, w5
LRI 2,

G N AANTE - fH 8 2 % A A U 1 2
R 51 MR FE BB A7 B0 H R AT RN
TN ? R ATHHE A

I s . 27 EFRRAEE AR O
JEMR, 17 Fongik, 0" Fomrhar, 17 Fw
BOWWESOGH:, 27 Fn AR IR BRI

RIGFHRE Tk ras R, BARgdailk 2. H
ARG S B NIRRT, HUCRKMORE, A5
AL RS G BN R
2.1.2 WIS LA N BEF R AR A ALY

A IR 3 ATk A A, et WoR e ol
AEC H W AR TR IIRE s ORI R #iRAS2E D i 5
BN RE AL 5K IIAE s Fn IR MR SE S
TIEIEIRE . AUFRIAIIL . U P o 2 1 5 B AR

2020 @ 12 A
(1] _
- = [ A, G
BNRE | [ AMRES) || pekmimmes, Hde
2
WE. B | = = [, R
R N T e
(3]
- | = = (U, e, B
| Pt | 2o )2 1) e e
. B | = = (7%, A%, DR
HiAE S ;. S P I

K3 RARRIAY
Fig.3 Black box model

. FH TRIZ BLS R How To BRI B LI

PO BRI, (1) HE ARG Wil s
By S B TRE?  (2) FEMURASZEIIAE: anfiTse
WM S ERE? (3) #haZ 5KIGE: iy
AAZIIEE?  (4) BONSE 5@ R II6E . anfar sE B

ik N

A B WRSMAEOHGER S, Yk
M FIREE E rdiak, i Rem iz nfEE S, Yk
M FIfE = E o

FE S HF A ORI B AR S
M x N8 S1L,2,---,Sx # sk B4 S={SI,
R, X}, FAYITE M By NS5 ML M2, My 1)
BTG ZH M={M1,M2,--- My}, i ARER: E il ¢
SR ELE2, -+ Eg S #1141 E={E1,E2,--,Eg} .

EX 2 T DI R EE S
m ox 3% S1,92,---,Sx F R H4H S={S1,
S2,-,Sxt Y My NS M LLM2,- MYy
FIRCIR B2 M={M"1,M"2,--- M"Y}, %t fiEHE E’
g NS E'LLE2, - E'g #EK B4 E={E'1,
E2, -, E'g}s

FESL 3 BTN RGO WIAIR-R G A
F it &8 FLF2,-- Ft Ut HBI4H F={F1,
F2,--,Ft},

FEN 4 BT RGN WRG- B QH
z 28 QL,Q2,-+-,QZ 4 B ik H #l 4 Q={Q1,
Qz’...’QZ}O

FEX 1, 2, 3. 4 FRARXN (n FRBER
M)

1
X=Yx, (1)

n
LR FEE AN IRERS S, B4 WL
e RIAIRASZR | A2 5N S T 22 1Y
Dihg, ULIA 3.



8415 5243

TRESE: JET TRIZ-GA Z IS Hlas ARG IIRERCE 5tk 65

A e [T WEER%

=tz | @ | s AR

kst |- ot ERRs%

Bsf ]

WL
W }—-[ seme | sarsrs | e | Hw

e R N Gl ek

A

M —| X /g RALRE) ) |
W, BR

K4 Bl HLas AT RELS A B

Fig.4 Functional structure model of service robot for the elderly
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Tab.3 Contradiction matrix of servicerobot for the elderly
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Fig.7 Technology optimization model of service robot for the elderly
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Fig.8 Structure configuration code of service
robot for the elderly
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