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Design of Shared Positioning Equipment Based on FBS Model and Empathy Theory

ZHOU Qi, MA Yu-xuan, LIU Shu-tong
(School of Industrial Design, Hubei University of Technology, Wuhan 430068, China)

ABSTRACT: The work aims to propose an optimized FBS model to improve the influence of user factors on deci-
sion-making in the design process, thus achieving the resonance of user needs and design model. Different from a purely
data-oriented analysis method, a reasonable FBS model was used to determine the main framework of design research and
analyze users with empathy concepts. The behavior and psychological characteristics of users were adopted to guide ex-
periment and explore and import their potential needs into the FBS model framework for design, so that the design process
achieved a combination of rational factors and perceptual factors. With shared children's positioning equipment as an
example, design experiment was carried out in combination with the characteristics of shared facilities involving multiple
user groups. Simple operation methods were used to explore new design points. The process included complete user
analysis, product design and usability evaluation, which could be used to improve design efficiency and deepen the con-
nection among users, products and environment. The experimental results reveal that the improved method can improve
the user experience more clearly and effectively, and provide ideas for the research of design need analysis methods.

KEY WORDS: product design; Function-Behavior-Structure model (FBS model); empathy theory; two-user group; user
need analysis

LB PR AT A RN TS E AT BatEr B, AR A B, Bt B e R
Zek R, M EBm A EE A wasr REm TP AR, B
PSSR ORI EEL AV P o AR P, £ 5 R S 65 45

Wi B
E&mHE:
fEE® T
BIEEE:

2022-10-16

HHHALAELHAFFALAA (19YICZH273)

Ak (1980—), %, M4, ##, ERFLH 6 AL,
L@mE (1996—), 4, MEA, AL ILE =Bkt

B4z I T4 A4

En

3 A AT D RE-



Maats 46N

JEAE, 4. FBSHRG RS BE A L E A st 53

17 R-45 K% ( Function-Behavior-Structure model ,
FBS model ) [Tk AR D B 5y,
AL TN ThEE A M s, R PR
HAT A 5E P N R i AN og 3140 E4E S HAb Ty
PIRAh FBS BRI R BRAE RGBT IT v , 555 Skt 51
R 34T S BB R A sl A BOMI 5 K, il F AR
A L AR A B WA TR s B Rt AR
iz ] CMR B AL 73 A N 25 43R 5 75 2R Z a1 56 &
e, IS5 FBS BIRIZS AN EXR, Pk
SRR R P ARG 5 A A B s RO
Kano AR ITHE P I EEE, M G o e
FH P B 2 280 SRS F BT U A - 7 SC ik iy
oo BB LXK, S SN FE AR,
PR PR BT IR AN A B R lb A B A, Bl B
S AT SR B Gk 2 T TG e A R g [
zg FRTR,, B W5 XA R EEBGHAT T 78430 1)
FRPEA BT, BETFURAE = 5 TF % B B /D 22 5 i e 3t
BRI . BEREUM P AR ORI T EZ
—, TR RE A3k 75 P B9 37 315 B A M sth AR 25
it 72 i G2 O S AR 6 B A ], R Al
FRME T Ak FBS A, #Ny F P4 MHESR R S
VO 1] o SEEE SR BGUE T 7 ik AT sk, $RECAY
FIORER O BRI A P ) R I R B A

1 FBSHEEFGEEHEIR

1.1 FBS HEHER R IRK

FBS HiMJE: Gero # i H T 3 F:Fi i B A HE 4L
B, F 2004 AF 5] AGHME S R AR AL i BE R
( Requirements) %748 Jfiliit Hiy, ¥ T FBS
BEA, LD RE T SR E ket AR, JFRiaE S
A Mt Z m e ss, WE 1, IR A S 4
Wit e, HA BTt Mermr .

KB ERR' Inees .| IR | S5
Needs |NFEfET |Function FBHQQ%B" Behavior| BSHQ&QU’ Structure

Bl 1 N-FBS/HR b
Fig.1 N-FBS model mapping

FBS A5 AL o b AR5 fob 2 WLt AL | At S A
Tt B R AE— R o FEA AT R B BE T IR &
WL LAY SR AR NG AR M Bk R, il B AR Ik F
TR Ne, WA 2,

TEVET B Bobs i R 44 S 0 B bR R 5Ih8E F'XF
¥, WIGDIREME S A A 2 HUAT R Be A lsh
¥ S, FEVEAS By BEm 45 44 #5321 FH 7 B9S2 BRAT A B,
5 Be #EATRERPEA,, AR — SO0 45 RS0k D;
WP A —BOU B A s S, WK 2,

VAT LU R g —Fh A H bR S 10 | 52 B 0L 57
B A9 D 5 76 2 o FBS AR g 7= i 5 N FEREE 2 [i]

IR 2, (U P SR R A A 2l 252 A i ™= A i 3
B, B U™ T Ko R RE W I B b e, iy LR

F5kig
| D 1
| Pay

E% i Neé' : Be LA Se’

| |
ﬁ@ﬁg:T_ lI@EHT li@ﬂj
5% | ITe R i j >D

| |
I~ |
ER v s

| |

|

K2 FBSHRIE AR
Fig.2 Flow chart of using FBS model
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K2 EREW Liket EELER

Tab.2 Likert measurement result for need set

KRR Ni(a) ILEEk N'(b) FRAER N'(a) JLETF R N'(b)
N(a)01 47 N(b)o1 37 N(a)09 45 N(b)09 4.2
N(a)02 4.3 N(b)02 4.2 N(a)10 4.4 N(b)10 3.9
N(a)03 3.6 N(b)03 3.8 N(a)11 4.3 N(b)11 4.4
N(a)04 45 N(b)04 43 N(a)12 4.6 N(b)12 4.4
N(a)05 4 N(b)05 3.8 N(a)13 45 N(b)13 4.1
N(a)06 33 N(b)06 4.3 N(a)14 37 N(b)14 4.3
N(a)07 34 N(b)07 45 N(a)15 45 N(b)15 4.6
N(a)08 38 N(b)08 45

%= 3 Z=REZER Pearson tX 44 FE
Tab.3 Pearson correlation matrix of need factors

N N'(a)1 N'(a)2 N'(a)4 N'(a)5 N@9 N(@10 N1l N(@12 N(@13 N(a)15
N'(b)2  -0.145 -0.365 -0.333 -0.215 0 0.068 -0.218 0.272 0248 0
N'(b)y4  0.703* 0.945**  0.556 0.861**  0.556 0.635* 0.267 0.045 0.083 0556
N'(b)6 0.429 0.386 0.218 0.282 0.655* 0.802**  0.524 0.535 0.488  0.655*
N'(b)7 0.655* 0.59 0.2 0.258 0.6 0.816**  0.218 0.408 0447 0.2
N'(b)8 0.655* 0.59 0.2 0.258 0.6 0.816**  0.218 0.408 0.447 0.2
N'(b)9 0.218 0.197 0 0.43 -0.333  -0.272 0218 -0.408 0248 0
N'(b)11  0.535 0.481 0 0.264 0.408 0.583 -0.089 0.25 0304 0
N'(b)12  0.535 0.481 0.408 0.527 0 0.167 0356  -0.167 0 0.408
N'(b)13  0.527 0.735* 0.557 0.959**  0.186 0.227 0284  -0.227 0138  0.557
N'(b)14  0.717* 1.000**  0.421 0.870**  0.421 0.481 0202 -0.138 0063 0421
N'(b)15 0.356 0.55 0.816**  0.527 0.816**  0.667* 0.535 0.583 0.609  0.816**

i : P<0.05; **P<0.01,

x4 ETHREELHNARERERGE
Tab.4 Construction of two-user model
based on empathy theory
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Fig.8 Analysis process of shared children's positioning products based on FBS model
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