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Usability Evaluation Method of Parent-child Fitness Equipment Based on FAHP

ZHAO Chun-rong, GAO Xi-yin
(Hebei Agricultural University, Baoding 071000, China)

ABSTRACT: The work aims to study the design factors that influence the usability of parent-child fitness equipment, and
improve the usability of parent-child fitness equipment. FAHP integrated with the analytic hierarchy process (AHP) and
fuzzy evaluation method was used to evaluate the usability of parent-child fitness equipment comprehensively. First of all,
AHP was used to analyze the initial plan of parent-child fitness equipment, and the usability evaluation model was estab-
lished. Secondly, the judgment matrix was constructed to determine the weighted value of each index factor. Then, the
fuzzy comprehensive evaluation method was combined to calculate the score of the usability of parent-child fitness
equipment. The score was used to judge the final grade. Through the use of analytic hierarchy process, the guidance is
provided for the improvement of parent-child fitness equipment, and the beauty and reliability of the product are further
improved.
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Fig.2 Parent-child fitness equipment
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Fig.3 Flow chart of analytic hierarchy process
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Fig.5 Effect chart of parent-child fitness equipment

SERY TR T EERMAELIT 3 4w, (1)
Aesh it , WLtk 2s | nristE2En <ok,
ON SR VERE | AT PSR R s , ARIEEE T B
YERY 2 PRI YE . (2) SCPEEERA R FHAN A5 I5L 22 i
B TR BERCR MR SR 43, sl , DIokdg
AR RS E M s L R 5 BT E A, SR
ABS TFE¥EEL, ABS MELEA SN T . R
FE L Propdi s L (3) R etk A T



8405 5 1430

RN HET FAHP 25 T4 S e bt ] PR J7 14 257

=il S, LB R R, AL
HORUEVEE Py WA NIV 93 i W W A N P o o S S )
iy 4 A SCHEAE Loyl 2 R, AL B A VR
SN/ MER KBRS R, LS B E 5 ILE A
HE ALy, R E LA 6. T, mTINARTE
B R T, Sl LE R BN E s, B IR
AT A RS, B EEER B, ILEER LT
Shirt, B -5 A ORI A AN = R 5 3, TR AT
R 7. =, K s, 7e)LERER LR e,
A LARS 1k )L N VR K Ak v ) A, X
PURE—E R L3 TR T B fe i 2 etk 2T
L1 NN

Blo e
Fig.6 Damping device

K7 WAL oR
Fig.7 Enlarging the chute

|\

b

K8 TR
Fig.8 Enlarging the handle

J T B UE F AR R RO, TR & RET R T
filt By 241 B0 ] VAT T 2280, A PN A A5
G310 89.623 . MHEITEHIGFEYL, NI Tl B b By nl
e TS, SR i B,

5 #iE

AL T WEFE AT LIS - B FAHP J5 3500 26 1
fl A b B AT PR AT SR G VAN, R TATRY . SCHPE
TR D0 it B S AR A T R, AT R S SR LAY
BT ORIRBESET, (7 R AR S B SR S A
MRZORBINBOR, AL SIS SRR [ N,
REME I 4 T IR KA EIA BB . Beoh, S A f
B8R AE G T LA 1 SR A B e b AT
W, SRR L HIT I, A —E A EMER
HFIWAFAE , S0 BRI e . Uik I il e B 4
P BAT LR, i AR RIE B B, A7 AE—E Y
R FRYE o Jm Sofs 2 4 A S R ML — 25 B SE R
Br, Xobfa B e bt FEAGE — 2P Bt

STk :

(1] EH, JRm, a5 R AR Y B3 M % b ik
B T]. A T, 2017, 38(14): 151—154.
GAO Xi-yin, SU Ke, SHI Xue-kun. Interaction Design
of Outdoor Fitness Facilities Based on Solar Energy[J].
Packaging Engineering, 2017, 38(14): 151—154.

[2] 3KZAJ5. BT FAHP MS7AK 4 P AHLS Al P PR

JFRIT]. HULRET, 2014, 31(4): 97—100.
ZHANG Dong-fang. Usability Evaluation Method of
Human Computer Interface of Stereoscopic Garage
Based on FAHP[J]. Journal of Machine Design, 2014,
31(4): 97—100.

[3] Jest. AHP BEMIZEG WM IETESTSOTA Hh i IS

[0]. 16E&4 3 5%, 2007(2): 45—48.
LONG Quan. Research on the Application of AHP
Fuzzy Comprehensive Evaluation Method in Perform-
ance Evaluation[J]. Metallurgical Economics and Man-
agement, 2007(2): 45—48.

[4] 270, EToEFHEMILEICR AN ], AR
i (FEL), 2015(3): 108
LI Zi-ming. Innovative Design of Children's Toys Based
on Parent Child Concept[J]. Modern Decoration (The-
ory), 2015(3): 108.

[5] #HfRE, skbh, SR, FETRIGEEEARPWERE
SMRBHPAEFTE )], ALk, 2015, 32(6): 109—112.
HU Wei-feng, ZHANG Kun, ZHANG Zhong-ya. Eval-
uation on Modeling Design of Fracturing Truck Based
on Eye-Tracking Technology[J]. Journal of Machine
Design, 2015, 32(6): 109—112.

(6] W FaT, XUSET. T2 Uik B4l 2 i B BORY £
AR T B R I, MU, 2017, 34(3): 122—
125.

CHANG Yu, LIU Bao-shun. Method and Application of
Fuzzy Comprehensive Evaluation of Sweeping Vehicle
Modeling Based on AHP[J]. Journal of Machine Design,
2017, 34(3): 122—125.

( TH#:5 263 1)



% 40% 5 143

WA T SCAL A SO A g = A 7R 5 P A B SE

263

(2

(3l

(4

(5]

(6]

ROk, SR R T & 5 A R RS (M. T
W B R A, 2009,

LIANG Ming-zhu. Research on Urban Tourism Development
and Brand Construction[M]. Guangzhou: Jinan Univer-
sity Press, 2009.

P SCAR. AL 7 SCARAIT T 2 ARHEZR ). TR BH R
24, 2004, 16(5): 92—94.

CHENG Yi-wei. Construct the Academic Framework of
Liaoning Cultural Research[J]. Journal of Shenyang
University, 2004, 16(5): 92—94.

FEAR. HET S E AL X EOE R R G ).
LT, 2013, 34(16): 1—4.

REN Jun. Constructionof a Regional Image Recognition
System Based on Cultural Positioning[J]. Packaging
Engineering, 2013, 34(16): 1—4.

FAAR, Bl YR R = A R R Ko
[J. fu3% T 7%, 2018, 39(8): 42—46.

WANG Wei-wei, WEI Ting. Re-design and Application
of Banpo Painted Pottery Triangle Pattern[J]. Packaging
Engineering, 2018, 39(8): 42—46.

MR, B SRR S IREE T BT, dEst
[l SR Tl i, 2015.

ZHONG Lei, LI Yang. Cultural Creativity and Tourism

(7]

(8]

(9]

(10]

Product Design[J]. Beijing: China Construction Industry
Publishing, 2015.

T, i, U5 AR AL B ] BRI AR rh R R
th hL i, 2005

YU Fan, CHEN Yan. Bionic Modeling Design[J]. Wu-
han: Huazhong University of Science and Technology
Press, 2005.

XIGEZs . AR % o8 L SCAL R 977 i T R B F o
[J. f25 T #, 2012, 33(10): 43—465.

LIU Xiao-hong. Fujian Hakka Tulou Culture Series
Product Development Design Researc[J]. Packaging
Engineering, 2012, 33(10): 43—45.

BT My, EAER. R SO AR Y SO B IR R
ERFSET). Ul TR, 2018, 39(20): 15—21.

HE Xue-mei, CAO Ting-lei. Research on Cultural Re-
source Translation and Regeneration or Design Vec-
tor[J]. Packaging Engineering, 2018, 39(20): 15—21.
TRk, kit g E BT SCc i AR TR e
i 5aELE[J]. f32%E T2, 2012, 33(10): 110—113.
GUO Lin, ZHANG Ling-hao. The Value and Continua-
tion of Classic Domestic Cultural Memory in Contem-
porary Design[J]. Packaging Engineering, 2012, 33(10):
110—113.

( 255 257 71)

(7]

(8]

(9

(10]

(11]

K, RENTE. BETROMIJZ YOO BT I 7 T
PN R[] ML T/ 274k, 2012, 48(14): 183—191.
LI Yong-feng, ZHU Li-ping. Product Usability Evalua-
tion Method Based on Fuzzy Analytic Hierarchy Proc-
ess[J]. Journal of Mechanical Engineering, 2012,
48(14): 183—191.

SEVA R R, GOSIACOK G T, SANTOSM CED, et al.
Product Design Enhancement Using Apparent Usability
Andaffective Quality[J]. Applied Ergonomics, 2011,
42(3): 511—517.

SATTY T L. Modeling Unstructured Decision Problem
the Theory of Analytical Hierarchies[J]. Math Comput
Simulation, 1978(10): 85—94.

BRIEYE, B sk, 2 0o B ik b LRI R BE Y EE 2 [].
A4 TS 5508k, 2004(9): 51—53.

LUO Zheng-ging, YANG Shan-lin. Comparative Study
on Several Scales in AHP[J]. System Engineering-
Theory & Practice, 2004(9): 51—53.

R, Rz, BA. NIRRT h LA
Pk BARBIANEEL]]. ARk T A3, 2013, 29(2): 61—63.

[12]

[13]

(14]

DAI Li, ZHU Ai-hua, ZHAO Yun. Using AHP to Calcu-
late Optimization Objective Weights of Transplanting
Mechanism[J]. Transactions of the Chinese Society of
Agricultural Engineering, 2013, 29(2): 61—63.

ME, 2548, Mk BRI E Ak
e B R FHWFSE[T]. B S B S AR, 2012, 42(7):
93—100.

DENG Xue, LI Jia-ming, ZENG Hao-jian. Analysis and
Application of Analytic Hierarchy Process Weight Cal-
culation Method[J]. Mathematics in Practice and The-
ory, 2012, 42(7): 93—100.

FEARFH, AERNGE. B TR R K oA ik i i T 5 £
FEVEAG ). Lk 5l i, 2016(6): 218—221.

Q! Ji-yang, REN Li-na. Research on Evaluation of
Health Status of Offshore Platforms Structure in Ser-
vice[J]. Machinery Design & Manufacture, 2016(6): 218
—221.

TEA. ABSWIEHIFHER[I. &> Tk, 2012(5):
40—46.

YU Zhi-sheng. Research Progress of ABS Resin[J].
Polymer Bulletin, 2012(5): 40—46.



