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Multi-channel Perception and Behavior of the Elderly Based on Embodied Cognition
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ABSTRACT: Based on the needs of elderly users, this paper analyzes the physical experience and feelings of the elderly
when using the product and therefore obtains user preferences in combination with the user's multi-channel perception
characteristics, so as to promote the design of elderly products and meet the physical and psychological needs of users.
Rehabilitation aids for the elderly were taken as the design carrier, the optimal sequence diagram method and behavior
map method were used to analyze the data and thus construct the association model between user needs and physical be-
havior, and the problematic actions and related touch points in the interaction process were investigated to guide the sub-
sequent design research. Based on the O-order perceptual concept method of Kansei engineering, the 0-order PAD emo-
tional vocabulary derivative model was constructed. The semantic difference method was used to obtain the user's per-
ceptual image data of the product, and the principal component analysis, Pearson correlation analysis and other methods
were applied to obtain problematic actions of user needsa and related touch point preferences. Based on the design ele-
ments derived from the evaluation results of the perceptual image and the degree of affection, the design practice of the
liquid cup for the elderly was carried out, and the design scheme was verified by the fuzzy comprehensive evaluation
method. Starting from the user's personal perception and needs, the preference of elderly users for using products is
collected combined with Kansei engineering-related methods, and thus provides objective theoretical basis and practical
verification for design practice, as well as certain design research references for the design of elderly products.

KEY WORDS: product design; elderly liquid food cup; embodied cognition; multi-channel perception; semantic differ-
ence method; fuzzy comprehensive evaluation
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Fig.1 User empathy map
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Fig.2 Association model between user needs and physical behavior

3 EFTFBESRITRE

TER BN i A S rh , SN 25 B YN 1
SRR AN TSR I B R AR T 1k
5 2 2R B AR AL Y o B AR N0 20 0 HL D TR
Py ARSI SN E R (U E S S N R 2 e e
TEARIARSTT Ik, AL AR N RS RS 515 45 2 1A 1Y

KUK, i AR BT R AR o

LEARBET AP 0 BB EME &R S 1R s
%, AP BEROR S AR ZHA KR, 0
R, vk A — N R TIEAR O O Braslils, AR
AR BYIE X BEATTNCAT AR, BeJe 45 S W A B0
SR B, R A9 S0 B IR R i S ik S )
L, BEAT P A SRR 45 R A9 E oA, TS 2
P R SR S B MBI R



4 43% 45140 P, e T ELERAAIN B AR A £ R AT B 125
3.1 BT 0B RERBERICITE ®2 BMBESAM
I PAD HE 254 E RV 37 O BY-PAD fi 24131 Teb 2 Perceptual image phrase
RPEBUR. SETIAOMIE, JBA O UTE” Reppyy o SR} WY B
AR NIETRING S PEATRRR, JF 05 80 9 5T T 1 fabio-dldens |6 BURI-LsE
SCASTRHR, 37 FH Python % SO/t 6 B AT 240 2. HGRE-AGE 7 R
i3 H LR R 3t 56 A FLIEAT 4 ek 3 MCH-BER )8 JRRR-EER)
SR MRV B ) HORA” 1 O BialiL 4 REM-EEN |9 REN-EEN
16 1 B BERRTAE B BE, 3 PAD 5 25 4k 1 iy 5 (WPR-EIAY
) 3 AN 4 e P —— AT | WL S RIEERS O B
FHCHEAT AT, R E] 34 LHANE . 75 2 il aqr 3.2 AREARER

Az Y 3 AL TR e Y 3 TR A DA 0 R T P 1 4 ek
SN, WK 3. Xk EIYF SR AR E
PRE R AR HEA T SCAS T O 2 i HE P A9 S B 1), i
A i 7R JZ T R BRE S 20 A IR HEEAT 5 I
W, BAEMUT B . TR B BRERY
AR RSEROAEONEE T ) st . PLBE . SR
AL, JFXNX LR TR I, W3R 2.

oM = W

T 1 rTToommmee ey

— e > e, S |
| | R T vy
B e ) e, wE |
PR et e
_____ S gpe > RS, L |

Kl 3 O Kr-PAD 12 Il AT A AR
Fig.3 0-order PAD emotional vocabulary derivative model
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Tab.3 Mean score of perceptual image phrase
VA fbthy-  ER- BRI RS- RZR- BUURS- RERY- avRRRY- ORSEON- B
- Miehy Ay Mdmm WEERW HZ g EER WEm MR
FeAR 1 0.58 0.54 0.47 0.65 0.61 0.6 0.43 0.64 0.29 0.5
FEA 2 1.26 1.2 1.13 111 1.04 1.01 0.5 0.29 0.64 0.97
A3 -0.02 —-0.05 —-0.02 0.08 0.18 0.29 -0.43 0 -0.21 0.1
FE7R 4 0.26 0.17 0.21 0.22 0.33 0.41 0.43 0.21 -1.21 0.22
FEA B 0.89 1.04 0.85 0.51 0.78 0.82 -1.36 -0.57 -0.71 0.79
KR 6 1.26 1.21 1.22 0.99 1.32 1.05 0.86 0.64 1.29 1.12
KA 7 0.78 0.82 0.76 1.03 0.98 0.76 0.07 0.36 -0.21 0.67
A8  -012 -0.24 -0.18 -0.25 -0.07 0.1 -1.07 -0.79 -1.36 -0.13
FEAR 19 0.76 0.64 0.76 0.59 1.1 0.88 0.64 0.93 -0.43 0.66
FEA 20 0.65 0.57 0.56 0.68 0.69 0.7 0.29 0.29 -0.57 0.59
K4 EBHAW *6 ERELCESEZREMNMEXME
Tab.4 Principal component analysis Tab.6 Correlation between image vocabulary and
WOy RHLRAE TR, ZR% degree of affection
1 6.913 76.812 76.812 BZIAI BRI OGE
2 1.444 16.042 92.854 IRVAED] 0.991"
3 0.401 4.460 97.314 Fiti > 1 0.994""
4 0.127 1.411 98.725 FiZty 0.955"
5 0.078 0.871 99.596 B 0.997"
6 0.032 0.353 99.949
e 0.751
7 0.003 0.031 99.980 fjggg 0.980
8 0.002 0.017 99.997 A # .
9 0.000 0.003 100.000 e RN A
x5 MOERE ERZIENCBLRY . BEORY . WA SRS
Tab.5 Component matrix HEBENITNG R, HA 2. 5, 6 MITNIEE
— T B, REA 3. 8 TP EAG . X R R
HEL U 2 2. 5. 6 PEATIIBIEI AR bt S0, L3 7, 3F
6 158 1) 0.967 -0.219 M EME T F BFEA 6 FEAH S Ml LR R 5 W
B E ) 0.940 -0.325 FHBETE, HAMARIE 5 BEAR 2 RV 5 BTN
0 14 0.969 -0.214 i1, HARARIE ;B 5 R ROHER A R E T
FE 0.957 0.006 W, BRI, Hit, PTEMIEEEAR 2. 6 BAL,
[EHESLED) 0.973 -0.003 SR AR W B A BRI DAk SR <Ak S, wkbng
BACHY 0.974 —0.204 BATRE, TR SEHRAEm T 9’ “uw” 3
=R 0.489 0840 FEmd i EAR IR b, REAS 3. 8 RO/ LA AT
AR 0.672 0.703 TG, SMBE AR, B B, HI
TEE 0.809 0.048 BB
x7T REMNERISHE
Tab.7 Liquid cup contact point decomposition
FEA G5 FEA 2 FEA 5 FE7R 6
‘ ’ v A A i -
= 11 OO0 -
Buzhife ik £ iy sk Ei Ui sk i iy
e S TR BFEH 300ml W A TLTFAE 600 ml TR WA 250 ml
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Fig. 5 Verification sample
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Tab.8 Evaluation results of sample 6

WEiEE
T T
e AR 25 16 3 0 1
PomERE 3 8 3 1 2
it w23 16 4 0 2
Wik 29 12 3 0 1
, RIS 29 9 5 1 1
st RIS 28 10 5 1 1
=42
[0.555 0.356 0.067 0.000 0.022]
0.689 0.178 0.067 0.022 0.044
R.= 0.511 0.356 0.089 0.000 0.044

0.644 0.267 0.067 0.000 0.022
0.645 0.200 0.111 0.022 0.022
|0.623 0.222 0.111 0.022 0.022 |

iz AR LB T PE ¢ P A R 4k, 15 2091
M EAE SRS, NEBEFR: W ={0.256,0.215,
0.243,0.157,0.074,0.055}

IRIEARIE A S A3 IR RN . B=W xR =
(b, b2, b, -+, bn)

FHHFEA 6 TR ZE R R -

B, = (0.597,0.285,0.078,0.008,0.021)
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iy R AV ={0F BUE, M BOE, %)=
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ROV SR B R REAS B R T 455 N: N, = 5.054,
N, =6.352. N, =4.842. N, =8.792. N, =7.23
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