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Research on usability evaluation of product form design based on
Naive Bayes method
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Abstract:In view of the core role of usability for user experience, a new evaluation method of usability effect facing to
product form design was presented. The representative samples were analyzed and the characteristic properties of product form
design were extracted; the category set of evaluation criteria was built from both the perception usability and the performance
usability; the Naive Bayes method was applied to construct the usability evaluation model for product form design. The
evaluation case of the symmetric car key with three keys showed that the model has good predictive precision and can be
effectively applied to usability evaluation analysis in design.

Key words : product design ;usability ; Naive Bayes method ; design evaluation

mo (Naive Bayes)
’ e} ’ o Bl aBZ’ Tty
B, {2 , )
, Jiyoung Kwahk " , n
: 3 Ug=0, A, P(A)>0  P(B)>0
’ P(Bi‘A)zp(BL'I))IZ‘(S Bi)z "P(Bi)P(A B) (i=1,2,--,n)
’ > P(B)P(A|B)
j=1
18 LSJO
4] 5 [6]
* 2015-11-19 2015-12-20

51465037 J201406



106

33 2

(1) N

o (Se_
ISO 9241—2011, mantic Different Method,SD) [10] s
[7]
; (2)
( ) N
: 3.4
. o Andreas Sonderegger ,
[9]
T:{ (xbyl) ) (xz,}’2) s T, (xivyi) , T, (xs’W’yM) } )
T .x:(x“’ P e g0l xm) e
i ] ’x({)e %ajl’aﬂ,“"ajl’“"asj}7ajl
3 ] l ’]':1’27”'9]\]’[:1’2"”,Sj;
%‘E {015029"'9cka""cl(}7ck k
3.1 k=1,2,--- K,
M
’ oy > I(y=e)+A
. N
’ -% 19442, ) P(Y Ck) M+KA (1>
Xm"“sXM}o M
32 v zl(x<f): 1, Y =C)+A
P(XV=a| Y=c,)=-1; (2)
. D I(y=c,)+S,A
=1
o :[_ ’
’ A— . A=0,
b ’ 0 s
. {x(l) x@ e D 4 W R
o 0 ,
3.3 o

o x V) e x ™
5xja » X )7



107

2016 2 ,
N
P(Y=c,| X=20)=P(Y=c,) [ [ P(X"=x"| Y=c,) (3)
=l
X
N
y=arg max P(Y=c;) HP(XW:x(/) |Y=c,) (4)
Ck Jj=1
3.5
4
o
(1) o
50 o
(2) .
, 1
b 1 o
Ty
1
1
1 1~6 7 uy
2 T 8 us
3 L) 9 N Uy
4 3 10 N us
5 Ty 11
6 u 12
o 1"‘6
R 1 K-means ;
(rl’rz)\ (r3’r4)\ (ul’u21u3)\
(ug,us) K-means o ,
7 ’ b
2 o

’

2
1,2,3 1,2,3
1,2,3 1,2,3,4
1,2,3 1,2
1,2,3
(3) o ,
20
15
4 .
9’ o
3
1 2 3 4
SD ,
o
5 o
b ’
b Y
o 30
b
9’ b
’
’ 5 ’ b o
, 50
45
b 5 o b
, SD
45 s 4
1 cy 13 cy 25 cs 37 c3
2 cy 14 c3 26 cs 38 Cs
3 c3 15 cs 27 cy 39 ¢
4 Cs 16 c3 28 cs 40 Cy
5 cs 17 cs 29 cs 41 Cy
6 cy 18 cs 30 cs 42 cy
7 N 19 cy 31 N 43 c3
8 cs 20 cs 32 c, 44 Cy
9 cs 21 c3 33 ¢, 45 cy
10 N 22 c3 34 ¢y
11 Cs 23 cy 35 Cs
12 ¢, 24 cy 36 c3
4 45 C1~Cs



33 2

108
6,5,8,14,12,
7 b
5 o
5

cy [ c3 cy Cs

1 1 2 6 4 5

2 0 2 0 2 3

3 5 1 2 8 4

1 6 4 8 14 9

2 0 0 0 0 3

3 0 1 0 0 0

1 0 0 0 1 0

2 3 2 1 6 5

3 3 3 7 7 7

1 0 0 2 4 1

2 3 4 2 4 6

3 3 1 4 6 5

1 5 3 2 4 4

2 1 2 6 9 8

3 0 0 0 1 0

1 2 1 3 7 7

2 3 3 5 3 3

3 1 1 0 1 2

4 0 0 0 3 0

1 3 3 1 6 2

2 3 2 7 8 10

3 0 1 0 0 0
0’

)\ o

[1]

(2]

(3]

(8]

[9]

[10]

, 80%,

Rajkumar Roy,Michael Goatman,Kieran Khangura. User-
centric design and kansei engineering[J]. CIRP Journal of
Manufacturing Science and Technology ,2009,1(3):172-
178.

Jiyoung Kwahk,Sung H Han. A methodology for evaluating
the usability of audiovisual consumer electronic products[J].

Applied Ergonomics,2002,33(5) :419-431.

)

[J]. ,2015,37(4): 819-823.

[J]. : ,2011,42(S1) .
615-619.
[M]. : ,2012.

[J1. ,2010,27(10) :
3737-3743.
Morten Hertzum,Torkil Clemmensen. How do usability pro-
fessionals construe usability[J ]. International Journal of Hu-
man-Computer Studies,2012,70(1) :26-42.
Andreas Sonderegger, Juergen Sauer. The influence of design
aesthetics in usability testing:effects on user performance
and perceived usability[J]. Applied Ergonomics,2010,41(3):
403-410.
H Rex Hartson,Terence S Andre,Robert C Williges. Criteria
for evaluating usability evaluation methods[]]. International

Journal of Human-Computer Interaction,2003,15(1) :145-181.

) ) )

[Jl. ,2013,30(1):97-100.

(e) 50
2

46 47 48 49 50
Vv w 14 w 14 w Vv W 14 w
2 2 3 3 5 5 1 2 3 3
303 4 4 3 3 2 2 2 4
3 3 4 4 3 3 2 2 4 2
3 3 2 2 4 5 1 1 4 4
3 03 4 3 2 2 5 5 3 3
2 4 4 4 3 3 4 4 5 5

V— W—

1974—

o E-mail sujn@lut.cn



