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ABSTRACT: The work aims to find out the experience problems of interaction between user and products to guide the
product design and development by constructing the user mental model. Taking the fire extinguisher design as an example,
firstly, through interviews, the knowledge structure of the expert users was arranged and summarized. Then, the visual and
tactile perception and external behavior data of the novice users were obtained based on the simulation experiment.
Finally, the user mental model matching the usage scenes of the fire extinguisher was constructed, and the breakthrough
point of the optimal design of the fire extinguisher was put forward, based on which the design practice was carried out.
The user mental model for fire extinguisher is constructed, the key problems affecting the use experience of fire extin-
guishers are summarized, and the design scheme is put forward by taking "information input-logical judgment-action
output" as the basic framework, and the habits, product characteristics, knowledge structure, inspection behavior, user
status information, fire point information and environmental information as model components. By constructing the user
mental model, it can guide the product design scheme which is in line with the psychological expectation of the target users,
and provide reference for the research on the design of product user experience.
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Fig.1 The construction of user mental
model and design process

21 ERAPA#HR

LR PR TR i i A 07 5 BORPRE,
e H ISR R it el T 7 3k 5 R R 7 i ]
H o MITHERERT™ Ay, SRR SEPREOL, MEFRSRK
KARETTE, RROBR R SEPR I (A, LM
FL BEROR BT RE PR R WFTE R S B B
FREASREAL 35 O A 7™ it B IE BRI T o0 SRR B A

TKS J& M P AE AT AE 55 siohk BAE 55 thA T i 7R v
[F) R, PR A 25 A0 PR B 4G 0 TKS B A



142 fu, %%

T 7

2019 4 8 H

IIAEAL AR 55 I8, A AT B9 R0 R RE AT LR
R RORRIAN, D IIAL Y TKS #HE 7E
FIR S B A R AR Rt R, T LK
TKS HEHE SO BB RO AT RAL, did TKS SR04
LRI, 5% 3 BB R SES A X
MR s AT 55 R T QUSRS g,
WVIREET %, A A S R P AR E R, |
8 L PR A BN T A L K RO T AT R B, ARG
LR PR 5, XRRRL P DRk
TR TR AT, BT 55 0 O R AN AE | AR
Fadfe . BARFT BER, Do BARERE. o
PEFIE R A AT 55, Bl R YRR L 4%
AL AN Bon A AT 55 RS
B i L G ™ AT AT 0 R S O B AT
FAET™ A HTRLTE A IR S

22 FHAHR

BF ORI R AR, HERD, A
RESE AU )™ i AT 07 0 5 DB, — JBCAE (e e
i R B R A S A B T
OIBALHAARGER | AHE | JRBRAYR S . i T
it T 0 B A T SR 5 R D7 SRR S R, A
BTt A B, PR AR PO BRI AL

N T A ARAFIMEST N RN TR Z AR R
JEHIE N TG S PR AT O 5 U5 R R R A AT Y
THOL, VLRAE B IR IRET T 7 5y st i I 2m s, B
PP I — T T 238 3 WL P AR AT ™ i AT
F5 AT | ke S AT B ROE, 55— 7 THIE i VTR
FEP, B P % it R 55 A L R L st
AT AL S5 P X 7 i AR A A B8 A TR 2 5
SEHERIr . X TR FE G T R B, AT
HORIMBLY, WARABLSL ., AW, TEER
E R, B P DURICESEL, T 78 0™ dh i
TS, i S i I FRRIAE 5% , FRATH P 3R
FHAE S5 BT AR MR AR AT AR . JF L, 7258 BN

L | U AL LR L Lk : :
s ! b | R | S | ! | T S ! | s | ! !
| | | | | | | | | | | | | | | | |
fyy  EEED FHCOLRE | RE | mE | R SF | R | et | R | S ORI R | e | ORT
Dk | Kok | MR | N | TOKE | KoK | ME | R | WEE | MR | BREIR | IR | R | WS | KA | KA |
i i ! i ! ! ! ! i ! ! ! ! : ! i
iR | SRR ! WA K K 3 ! Kk | pERAE |
I 1 1 ]

REG ARSI )G, W Ui, 2R A57 f il
40 B 15 R
23 MEAROCEER

EEy DR RS Vst N D' O L SR Y b E A =
BT D AR SR S AT v, X LA B A
6 /2 DI RE T R B[R], Ao 2 (TP 77 A Xt 7 i 14 3200
P, DI A JGIZ0™ i B TP O B RY sl g il e
A OB

MPASARE R GANNER 2 2 22
77 A S | BT O R AR R 22 5 o XTI K
A H AR PR, L B SE e % L T e AL
S, SR ERAE H A X 545 SRR B E 1A i
A5 BT P WEFER BT XE TP R K AR,
ANHE B BV E SRS | BRATEAT LI B RIVESE O DR 25 A4 15
PRI IR . X TR KRBT R UL, L P 5 B
R ERA S, WS RIKE TR E R
AR P PO BRASERY g 7 it 5L Uil B A — o i A A T 15
BERRITUELR, LIRS BT R T .

3 RABAFOGERBNHESAREN

3.1 EXRAFESMIREH

AL )L G P (O LB B B ) K ks o fie
PR AT | (TR A SR A L B vl e 38 31 Y
RS i R TTIE RN, ARBUK K ARl FTRLTE A
IR VIR N AR . BS IRIE VRN A, ST
S5 RRGHG 3T . H o, MRHRARERE L O PR
PEISON, Bl IR AR AR 55 RO RR AR , RIT4R
KAy Ef . KOk, ARBE SRS, AR DhAESC H A 5L
Prifs 2, KRS CHEME A T g3 . M4, JF
XN KA A TR 13 PRI R R BE H1E,
XGRS AT 5 R AR RS, i3k L S P K
KAFRKREIAT N ke, TR OCHE S, NIt &
FH RS FREE, WLE 2,

1wt

Kl 2 LR PRSI A

Fig.2 The task knowledge structure of expert users
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Fig.3 The Simulation of scene layout
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Fig.4 The scene of simulated fire DA, LA 6,

| | | | | | | | | | | | |

W i:: : %iﬁ}:r(ﬁ@&)i{ﬂﬁﬁﬂ(ﬁkﬁ)i i i E FAE :i i

| | | | | | | | | | | | |

| | | E*E | | | | | | | | | E*E |
I T ) s e e I e
% | | || | ﬁl}ﬁ& | lﬁ%ﬁ | | | | @ | | |
| | | | | | | | | | | | |

g leiﬁl S BE O #Esh Bkl 0 &l FEF O BEEX ) WE 0 WIF 1 BREX 0 BE o B
01 ki | K I | G | et | W | | IR | FRR )RR R | R R

| | | | |

WE | FREAE | el K IR : Tk | mERAE |

| | | | |

| | | | | | | | | | | | |

| | | | | | | | | | | |

Wit :[Wﬁ)]{xkﬁj]{mﬁ}lr(ﬁm)}{nﬁ%){xkﬁ B | | 2T, CE |

| | | | | | | | | | | | |

| | | | | }j—iﬂﬁ | | | | | | | }_—ETE" |

o ome] | | EEEN e — T
£ e
R DB FHROD B B |0 SR | ESL LB | OE | ORSF L REX | BR LU |
| kg | R | o gk | ownE gk | Ak | AaR | BRI | ORI ) s | o LRk |

| | | | |

VB | FREAE | W T 3 | R | mmRAE |

| | | | |

Bls 2&8FHPsE. s, 78 50
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Fig.6 The user mental model of fire extinguisher
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Fig.7 The improved design scheme of fire extinguisher
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