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Innovative Design of Escalator Disinfection Product Based on PUGH Matrix
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ABSTRACT: To solve such problems as time-consuming and labor-intensive traditional manual disinfection of escala-
tors, difficult sterilization and disinfection at every moment, and incomprehensive disinfection. First of all, with the user
evaluation method, it is concluded that reliability, functionality, operability, efficiency, layout rationality, friendliness,
trust, environmental protection, and aesthetics are the main demand elements of escalator disinfection products. Secondly,
the PUGH matrix selection method is proposed, which provides an effective evaluation tool for the selection of product
design schemes and obtains the optimal design scheme from these three design schemes through cautious selection. Fi-
nally, design and improve the core modules of product solutions, the product idea is visualized in three dimensions, and
the prototype is printed with light-curing 3D printing technology. The disinfection effect of the product is fully experi-
mented and studied by ATP fluorescence detector, and the practicality and feasibility of this study are verified by user
evaluation method. The proper use of this product provides a reasonable device for the improvement of escalator disinfec-
tion effect, which can more accurately meet the needs of escalator disinfection.
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Fig.1 A hierarchical analysis model of escalator handrail disinfection demand
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Tab.2 PUGH matrix and score of escalator handrail disinfection scheme
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disinfection product

A
N
RN RRT RO A
1 !

FhfEl it otk R ERa K
AR ER,
LE e e/ S

J. HTo

3.2 Pl ARERIZIT

1) ShEERE BB AR o 7= fhIBCE AE A ShHkh
BRLAI P, SRBEEE S s ah I R R B, KPR
REFAL IS RE ok LR B BRI RE IR, AR A A A
o HLRE, SR SN REAT SR A I RE TR, Wik
XTSI R R B o S REFE I B RSB T 3
REFE e 0L RE Y Bl RE L it 72



43K 12 ELE

85 LT PUGH JEFERY [ S Pk i35 ™ sh BB it 49

2) UV-LED {HERHE AR . 7= a0 CR H
FHLATFETX, FERIRHEE T8 — UV-LED
fTH, UV-LED TR 7E5E — UV-LED 4T#k L,
KIHCR A UV-LED FREHH AR A MORRR S,
gy PR TR 72, JO AR Tl m k25 1 o A
T A ST S S T I E Bk R K7 o - s D e
(DG7/®

3) BREWTHFAREI e, B BLAT [ BT R
REHEAR, 4 A SRR B T Al A, R EE 20 i R
() FAEETCIE BN sl AR O e B AR IR RR R, il HE i
KA B AL O RS L RERT KR A ST T
g, FTLATTARE

4) M4 JmE I 7 R A E Tt R AR T N
TG 4 R g, DU 4 B ol A A S A R, il
FHAEZK i s i et . 5 A AR [R], HLAT
1o TR L | A T R R B A SRR A . SRR IR
WKl B, TN, B4,

4 GITELER
41 =@M

ENERSIE T Rk iU N
AR, PR s, L e R s SR
B, R ERRIERMRP SN, LHkE
% s SR ARE , R SR TR S . RO
THEEAT 23 e 5k 30, BISENT A shioks T 1 T
vy, SR E I A A0, SEFRRIEE S 10 mm,
SO TR T PRl A R, WA 3,

K3 4 [ S SRR I 1 ™ i 254
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Tab.3 Program experience user rating

GRS HF CIE Yihe PR =% A7 5y R fF1E EZY PN BN

Al 4 3 5 3 2 2 3 4 2

M2 3 4 5 4 3 3 3 4 3

HFP 3 3 3 5 3 3 3 3 4 3

A4 2 2 4 2 4 4 4 4 3

A5 4 3 4 2 2 3 4 4 4

RATR HF 6 3 3 5 3 3 4 5 3 3
HP 7 5 4 5 2 3 4 5 4 4

HF 8 3 4 4 3 3 5 4 3 3

HF9 3 3 5 2 2 5 3 3 3

HF 10 4 4 4 3 4 4 3 4 3

A1 3 4 5 5 5 4 4 4 4

HFP 2 3 5 5 5 4 4 4 5 4

HFP 3 5 4 5 4 4 5 5 5 5

HF 4 4 5 4 5 5 5 5 5 4

M 5 1Y A5 5 5 4 5 5 5 5 4 5
WITHE 6 4 4 5 4 5 4 5 5 4
HP 7 5 4 5 5 4 5 5 5 5

HF 8 5 4 5 5 4 4 5 5 4

HF 9 4 5 5 4 4 5 5 4 4

P10 5 4 5 5 5 4 5 5 5

x4 FHRENNE
Tab.4 Weight of the judging criteria
CIET YiHe e AL iR R A1 R ESU)
0.172 0.103 0.113 0.112 0.072 0.142 0.119 0.102 0.065
R5 HKERAPREEEHFEMN
Tab.5 Weighting of users experience existing and original schemes

HF GIE Yitg AR AR i Jy AT 1T AN FWL By

A1 0.688 0.412 0.565 0.56 0.144 0.284 0.357 0.408 0.13 3.548
P2 0.516 0.412 0.565 0.560 0.216 0.426 0.357 0.408 0.195 3.655
JF 3 0.86 0.412 0.565 0.448 0.216 0.426 0.357 0.408 0.195 3.887
HFP 4 0.688 0.412 0.452 0.560 0.288 0.568 0.476 0.408 0.195 4.047
HFP 5 0.688 0.412 0.452 0.560 0.288 0.426 0.476 0.408 0.260 3.970
6 0.516 0.309 0.565 0.448 0.216 0.568 0.595 0.510 0.195 3.922
M7 0.86 0.412 0.565 0.560 0.216 0.568 0.595 0.408 0.260 4.444
P8 0.86 0.412 0.452 0.560 0.216 0.710 0.476 0.408 0.195 4.289
JF9 0.516 0.309 0.565 0.448 0.144 0.710 0.357 0.306 0.195 3.550
HF 10 0.688 0.412 0.452 0.560 0.288 0.568 0.357 0.408 0.195 3.928
Sl 0.688 0.391 0.520 0.526 0.223 0.525 0.440 0.408 0.202 3.924
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Tab.6 Weighting of design scheme after user experience transfor mation

MR CIE e BAE AL At J KA fH1E: AN EU) B4y
HF 1 0.516 0.412 0.565 0.56 0.36 0.568 0.476 0.408 0.260 4.125
HF 2 0.516 0.515 0.565 0.56 0.288 0.568 0.476 0.510 0.260 4.258
3 0.860 0.412 0.565 0.448 0.288 0.710 0.595 0.510 0.325 4,713
HFP 4 0.688 0.515 0.452 0.560 0.360 0.710 0.595 0.510 0.260 4.650
HFP 5 0.860 0.515 0.452 0.560 0.360 0.710 0.595 0.408 0.325 4.785
HF 6 0.688 0.412 0.565 0.448 0.360 0.568 0.595 0.510 0.260 4.406
M7 0.860 0.412 0.565 0.560 0.288 0.710 0.595 0.510 0.325 4.825
HF 8 0.860 0.412 0.565 0.560 0.288 0.568 0.595 0.510 0.260 4.618
JF 9 0.688 0.515 0.565 0.448 0.288 0.710 0.595 0.408 0.260 4.477
HF 10 0.860 0.412 0.565 0.560 0.360 0.568 0.595 0.510 0.325 4.755
T H4H 0.740 0.453 0.542 0.526 0.324 0.639 0.571 0.479 0.286 4.561
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