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Product Man-machine Optimization Design from the Perspective of User Behavior Analysis

YAO Xiang, GUO Yu-qing, LI Meng
(Xiangtan University, Xiangtan 411105, China)

ABSTRACT: It aims to explore the design methods of product from using process, analysis of user behavior, ergonomics
and other aspects in combination with the functional requirements of product on the premise of enhancing the user ex-
perience. With health care product - the handheld head massager as an example, starting from the user's behavior when
using the product, the whole process of using the product was observed in a non-participatory way. Based on the SAPAD
framework, the mapping analysis between the three dimensions of behavior-significance-object was completed, and the
key parts of the handheld massager in the whole use process and the potential demands of users were obtained. Based on
the ergonomic principles and methods, the ergonomic design principles of products based on user demand were proposed
to provide reference for the design and development and finally get the design. A design method of a handheld head mas-
sager is presented, which optimizes the user experience and improves the work efficiency of the product. It provides a new
idea for the man-machine optimization design of the product, and has some reference for the industrial design of the re-
lated entity products.

KEY WORDS: user behavior; SAPAD framework; ergonomics; product design; handheld head massager
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Fig.9 Model of spatial structure of arms and hands
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Tab.S Subjects’ arm values

MEmE EK L A L2 FEKL3
P5 P50 P95 P5 P50 P95 P5 P50 P95
KB 200 318 337 208 226 249 100 108 120

®6 LRFEEBHIATEE
Tab.6 Adjustment range of comfortable
posture of upper limbs

P BAE R RENTGZ) IS AT A

fil 5 12 o1 +40°—  +90°
JA RS Al R 02 +15°—  +35°

NAMiE 03 +30°~  +60°
JiF oAy Jit il 04 +45°—  +90°
I i 5 65 0°—  +30°
B BeJE FRUE 66 —30°—  +30°

PA_E A S 0 12 P 366 BE ) 2 M0 of, T2 R
REFE BB S H ARG . T3 AAR 10 RSF RAT &
IEHRIENGE, —BSTAE 30~40 mm ZE47 A F T
BALRIIR o 192 0 A ECTA R R L, XA )
THARFESRICHEE T, BT RRERRENE.

3.3 EBEEEREXEVMHIANSH

DSV RPNV 7/ Pl Y ]
FELE RS LR o B A LA IT S AR EE AT
PR B B A LA KRR AT AP AT

ALY T 5 10 15 R R 3 R D P AR
YR, AL EE 1 [ ERE IR $ BEA 2 R/ PR I 3
PR EAERRAHRIRE T, FHEAEA R Xk, 72 5
BRI & BAVE AT B S EOR T A — MR R SRR
MAEZE (TERHRES EEME LT ZEETARE
), RFHREESEITN AR X @Y% A
e S B, X AR A A AL B A 4
e BRSO L AL B AR o BFIE T R RS
TR S B TN B S B A Y SC R, B
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Bl10 PRI
Fig.10 Draft mold refinement

11 AR AL ATt
Fig.11 Model usage test

12 AR T4
Fig.12 Hand-holding test of model
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Tab.7 Ergonomic size of product

HRA 24 Rf2A JF RN
B 145 mm
FREE SRR K 100 mm
FE B 100 mm
= 83 mm
. WEEE (FEL) 20 mm
AR (FERm) 28°
o 40 mm
o At I 18 mm
o 13 mm
AT K 10 mm
R 4 mm
‘ AR 5N ' N
& SR 3 mm K13 sCRE

Fig.13  Picture of rendering
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Tab.8 User requirement attribute

R A T R TR P
e FfERE (M) TR AT G iz A TR
R (M2) AT R B FLAT R
‘ § FhE (M3) i B T A
i TR 2 S IR A FEHEPE (M4) N e
R B (MS) BRI EL e SO
SRR (M6) LR, TR . s
BRI R (M7) PR T, I 2P LRl 2 5 SR
B (MS) AR TR e B
R BRI (M9) SR P AT KC i A H B o
)2 AR AFERE (M10) AL FE S A
IR R (M11) A, AR
R (MI12) (B 1 S 2
WRARIT SFEHE (MI3) B T RO RSP
HRE A TEEETE (M14) AT B (o gy O
. e AR Sl bE (MIS) FERI ], %A
- WBHE (M16) A ITRL, ARSI
R R (M17) R Sk A R
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Tab.9 Massager score comparison
R MR EEs SRR TRRE MR EER | SRNEER
M1 -0.32 1.16 M10 0.43 0.89
M2 —-0.21 0.85 Ml11 0.55 1.2
M3 0.57 0.93 M12 0.86 1.0
M4 0.28 1.06 M13 0.36 1.18
M5 0.66 1.24 M14 0.63 0.86
M6 0.56 0.94 M15 0.85 0.88
M7 -0.34 1.36 M16 0.68 1.02
M8 0.47 1.148 M17 0.63 1.2
M9 0.66 1.11
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