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Abstract

Purpose: To explore the application of perceptual engineering in outdoor camping product design.
Methods: Taking outdoor camping product design as an example, the product design process
based on perceptual engineering theory is described. According to the design orientation, a typical
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sample of outdoor camping products is identified, and the semantic differential method is used to
quantify the users’ perceptual cognition, obtain the average value of the perceptual vocabulary of
the typical sample, and use factor analysis and principal component analysis to obtain the com-
mon factor variance diagram, the explained total variance diagram, the grapheme diagram, and
the component matrix diagram of the perceptual words data of the typical samples were obtained.

» owux

Four key emotional terms, “stable”, “portable”, “intuitive” and “integrated”, which affect the design
of outdoor camping products are extracted. Finally, a design strategy for outdoor camping stoves
is proposed based on the resulting perceptual vocabulary. Conclusion: The outdoor camping prod-
ucts applying this design theory are more in line with users’ perceptual perceptions and provide
guidelines for product design and improvement.
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Figure 1. Product design flowchart
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Figure 2. Typical representative sample of outdoor camping products
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Table 1. Collection of perceptual vocabulary for outdoor camping products
1. PONEEmBRMERICAE

Jr SRR s SN

1 S5 - R 21 —RI - FEL
2 TR I - SRANY 22 I - R
3 IEERIY - SRARIK 23 FhER I - LRI
4 L - AR Y 24 AT RN
5 BB - L7 25 BAEN - 2RE
6 SEH - W 26 GRS il
7 HEM - FikE) 27 AT BRI - B
8 BRI - £ 501 28 A - BRI
9 HENH) - FEAR 29 Sy A - S0
10 it F ) — SR 1) 30 BT -
11 R - K 31 ORI - V5510
12 R AN S ] 32 AN - AR
13 BAEM - PLET) 33 HEH - R
14 FasE it - #ER1 34 SR - HTB
15 T - LAY 35 ZIjRE - B
16 MR - Y 36 TREER - VKA
17 T - PRI 37 B I - RN
18 EHES G e L] 38 ELL - S5
19 LA - fER) 39 PRAE - 52 I
20 [ 1) - f B 40 GyFTHEI - A

Table 2. The average value of perceptual words of the typical sample of per-
ceptual words of outdoor camping products
= 2. TRk R PO E SRR S A AR AL Y T 11E
FFs SRR
LA - R
RESEM - R
FHLA - — 1)
JRIU) - fEE )
HEFIE - 25 I
B - ZIIRER)
TG - B

~N o oA W N B
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1. 2. 3, ZUI#ATRYE H O 25 SR A B BT S BRI 3 [8].
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Figure 3. Questionnaire survey for outdoor camping product sample 1
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Table 3. Mean value of perceptual vocabulary for a typical sample
7z 3. MAMEARRRMIRCHFIE

A PRI 1 FasE M Sy fEHE ) il EZiG IERIAiY)
FEA 1 -0.542 1.172 -1.725 1.488 2.266 0.963 -0.872
FEA 2 -1.215 -0.618 -2.533 -0.331 -1.892 1.636 -2.831
FEAR 3 -0.851 0.988 -0.963 1.872 2.229 0.516 1.144
FEA 4 -1.632 -1.789 -2.042 -2.120 —2.562 -1.126 -2.336
FEA 5 -2.152 —2.294 2.588 -2.503 0.208 ~1.867 1.264
FEA 6 1.197 2.618 -1.868 2.741 2.231 1.920 1.539
FEA 7 —1.468 0.463 -0.569 0.238 —1.445 1.419 -2.608
FEA 8 -1.967 —2.247 1.219 -1.576 1.487 -1.826 -1.713
FEA 9 -2.134 -2.622 2.691 -2.319 -0.192 -2.271 -1.176
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W13 B (R R P 3 E 3 SPSS 84 it SPSS ¥ BRI 43 B A 32 j 43 73 A v 40 a3k 4T B 4 Ak
H, BRIV ER AR T W 5, RIE T ZE WAL 6, ALK 4, B RE L
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f£.0.7 2 0.9 Z IR M F 0 — & & EIE AT, KT 0.7 WA GEAKEE[9]. AFE 4 ATKI, KMO
{9 0.72, KMO {E ks H B FIRFEREAG S0 1) (2 24 Sig(P {E) = 0.000 < 0.05, AE5HARE, A —
PR T e AT ZEER T a7 R G E B RERE T, BUEEan 1, SR
XA B RO TS 7, RORIBEE[10]. #E4 5 PTiEos, SRHUEE T HLE 0.852~0.965, J74hikiE ™ il i)
AR KR 5 AR I 2 R R AR, IR 7 M R A5 SRR AT R« I AR 1) i 22 T A
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RAEG R4l BINEE 3 AN TaS, RHE(E A TP 22, MU s 1 M 2 ARG . A 7 AL
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Table 4. KMO and Bartlett’s test
= 4. KMO FNE45F45058

KMO Bt i ) 1 B4 0.720

ELRFFRF BRI A 56 AR TT 54.225
HhE 21

=M 0.000

Table 5. Common factor variance statistics
=5 NEFHESH

LG PREL
NG| 1.000 0.897
TRER 1.000 0.973
S FE) 1.000 0.884
fEHEI 1.000 0.965
—RK 1.000 0.858
il 1.000 0.927
B 1.000 0.852
Table 6. Total variance explained
6 MEBHEBEE
WG IR SR - 7 F Jirg e B g 1 75 #1
e B U VA O S G
1 4.485 64.075 64.075 4.485 64.075  64.075 4.069 58.124  58.124
2 1.871 26.727 90.802 1.871 26.727 90.802 2.287 32.678 90.802
3 0.303 4324 95.126
4 0.199 2.845 97.971
5 0.102 1.452 99.423
6 0.032 0.461 99.885
7 0.008 0.115  100.000
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Table 7. Component matrix

F= 7. BROEEE
%
1 2
FRE M 0.986 -0.029
fEHEY 0.981 0.050
RN 0.945 0.060
Z ke 0.868 -0.417
Sy i) -0.695 0.634
HAH) 0.389 0.837
— AR 0.520 0.767
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Figure 4. Gravel chart
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Figure 5. Gas cylinder moulding
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Figure 6. One-piece design
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Figure 7. Horizontal gauge design
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Figure 8. Compact size
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FURRIE TR K, A st ) SN A EAG . AL 7 1) A
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