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Design of Intelligent Gatekeeper Robot Based on AHP/QFD/TRIZ

YU Meng-hao, CUI Jun-jie
(Zhengzhou University of Light Industry, Zhengzhou 450002, China)

ABSTRACT: The work aims to design an intelligent gatekeeper robot for property management of access to public places
in the new situation, to help the construction of smart communities in the new era. Starting from the user needs, an AHP
analysis was conducted to derive the weight values of each user need. The user needs were transformed into the technical
characteristics of the product through QFD. A quality house of the product was constructed according to relevant attrib-
utes of user needs and technical characteristics. The absolute and relative weight values of each technical characteristic
were calculated. The autocorrelation between each technical characteristic was determined to discover the possible con-
flicts in the design process. The conflict was described by applying the TRIZ theory, and the appropriate separation prin-
ciple and invention principle were selected to solve the conflict and get the innovative solution of product design. Based
on the results of the analysis and calculation of user needs and product technical characteristics and the application of
TRIZ principles to resolve conflicts, the design of an intelligent gatekeeper robot was completed. The intelligent gate-
keeper robot designed based on this design process can effectively meet the needs of two user groups of property man-
agement staff and the general public. The study provides a new idea as well as a reference for intelligent robots to help
build a smart community.
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Fig.1 Design flow chart of intelligent gatekeeper robot
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844 5223

TAFEE, 4. T AHP/QFD/TRIZ M98 681 THLES A5 85

3.2 RARERNEITE

X P R SRIZEIT B4R, 121 AHP JZIR
OIS AT R AR b AR AT IHA, 2] LY
NUNF =AM BB

1) MR ECBCHIBIRE M o KI8T 2 AP ofE DU 2 S5 545
JZ A IR bR AT T LU, IR bR
TR HBEATHT A, O T BRI IR A A R I W, %
HEERZHLLRNEI, b s 4 miar
MBI LA K 3 24 B8 wI BB R BT, AR 3
GURM R LCBCHIWIE M, WK 1~4,

AP ay AR ATE S ER; n PN E
EX G

Vviani @)

X MONERERATROTRBL; WO S A1 T Y
JUT-F- X%k

w = 3)
2W

i=0

o '
2) FUPER AR ST, A L3k BT 1 b e g
JUATFE2s - SRS AT 7 SR R P i SR AL B 5 5 " W W
WW , AR 1~% 4, ARRIHERRK (1) ~ L ' ' '
(3), B, 1 3 2 6 1.8171 0.5396
n B, 1/3 1 /2 0.1667 0.5504 0.163 4
M; :Haji (i=123,.n) () Bs 12 2 (I 1 0.297 0
j=
*2 Fl#ER B RENE
Tab.2 Judgment matrix B; and its weights
B, (of C, C, C, Cs Cs c, Mi W W
C, 1 3 2 5 3 5 900 2.642 6 0.3106
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Tab.8 Summary for technical characteristics of products
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Fig.4 Design scheme of intelligent gatekeeper robot
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90 (S

T

2023 4F 11 H

\ \

K7 THEESS R

Fig.7 Demonstration of lifting structure

6.2 FEEITIA| AN REIRIT

AR P P SR A B AR 2 B i RO 2R
XPEBET ] DAHLER A B EA D RE & PR AT T 3L, )™
an AR R BE . T HERS TR | R IR = A AR T REA
Peitbds T8 BAAG Sy, LA A [ P AR 5 4 I
R, AP Al A A7 e e A 1 07 S AT B gk, WL
K 8.

B

L2
78

L -
Mo * 1
=

8 Al I 7 i
Fig.8 Illustration of product use

BT FIRFRE ] PALSs AAFE =, 454
LRSI F, R AR LAY AR RERT S A1
RE LRI RIZ L IIRE R G AT T T

1) BRERTE . S DA YOBT @R ™ I 7% 4

T TR Z AR B4 DR Sy 4 i 922 175 19 4 — 18 B
2, HE i sh A BN TR e M, A
CHERSIAT” O AT TS BB 2, a4 AR 5 e
Jifi e S B AR e, 1] DAL N REB I R GE it
AE A% T I B 2 N DX 23 L35 B 68 Y AN B3 47 By 52
5 B, MR AT B b 3 G 1 R RLABE 2 & 1 X
5, I ELIE S 17 200 SRk 5 Bl i 2 ] RE A It ] A
MEAT o RGBS 8 h o fih =Y B 1y S e Ty
2, T i R BE — SR A B f5 8, Ho™= i
KM H 1Y LED $275 KT ] LA A 8 70 X6 17 e B A 1)
g, w2 =0, DURKOHN BT R RO S TAEA
DU P B R BARE, WA 9.

2) BReRM . YuTEGYNIAE ATV AFTEAR T
FTEICEB JE S T AR RS R 0K 5 55
A, WA XA XN BRI . 5 e L il B

Febe L T RALIX A B AE S T R 1T TR & AR fiE
LR R G RERS A AR T IX B A BUK -, T i 4
8 I i 2 i B O B ey SR AN BLAAR
SRS N Z BB ES) | & L, BEE e
RCELE RE A B 58 BN D3 By Sk L R A A7 B
NGB RIR . B8] TGRSR S5 5T
Y, T ABLES & i) bR e BEAL IR R,
Pyl 8 BRI AT B3 )

K9 At
Fig.9 Demonstration of light change

7 H%5iF

WFFEET X B R 3T A L3 1 A B 40l 45 2 T
&, £ AHP/QFD/TRIZ it i xHE RE] IALAS
ANHATAEsEE, WH PR &, e ] L
A NP ST R, I A A e v S A5 2 s
AR, (e B 7= il 78 20 2 A5 B T AR N 5L
3 RAR A R 2K, Bl 8 A R SR 2l
BHTAE, M F & T8 S X RSHLEF AT
NEE, —ERE IR THXHLES AR TSR, &
MR 22 AT X IREE T, £ DALAS A X 2 2435
SR A0 RE I T B8 B RE T M SR AT 1 S R itk —
Loed,

S 3k

(1] 0. T e S DAY P AN BE T B pL A AL (J].
Tolbi%it, 2022(12): 100-102.

YANG Shuai. Design of Outdoor Intelligent Fire Fight-
ing Robot for Smart Community[J]. Industrial Design,
2022(12): 100-102.

(2] JA#E. B e ML AN AR B XY IC 2K A AL I T 5
[J]. TRS5E, 2020, 34(5): 810-812.

ZHOU Ping. Research on Distribution Path Planning of
Epidemic Prevention Robot in Smart Community[J].
Engineering and Construction, 2020, 34(5): 810-812.

[3] WABLER, ARor, . 1 m Ak XA BE TP /N
B ORI, (EE RS TR, 2018(9):
45-46.

HU Kai-cheng, LIN Li, TAN Qing-qing. Research on
Innovative Design of Intelligent Unmanned Express Car
(Robot) for Community[J]. China CIO News, 2018(9):



844 5223

TH5, % BT AHP/QFD/TRIZ I

RENT TLHLAS AN BB s 91

(4]

[10]

[12]

[13]

[14] X

45-46.
faf®k, frEk, 225240, 5. #XCEHE AR HLE A
i R R B SR [I]. B4 dR, 2022, 29(19): 6-
10.
HE Qiu, HE Ying, LI Gui-fei, et al. Qualitative Research
on the Elderly's Willingness to Use Escort Robot in
Community[J]. Journal of Nursing (China), 2022, 29(19):
6-10.
R, XL, e TR U R A BT 7 R
MERIT]. U3 T2, 2014, 35(22): 53-57.
KANG Hui, ZHAO Kai-xun. Evaluation Model of
Automobile Design Scheme Based on Analytic Hierar-
chy Process[J]. Packaging Engineering, 2014, 35(22):
53-57.
W GE, WTYE, Tk, 2. 3T AHP-TOPSIS %
B L b 2 BB SE[I]. AR Tolk, 2023, 60(4):
69-74.
TAN Yu-jie, YANG Xin-yan, ZHANG Zhong-feng, et al.
Research on the Design of Children's Bedroom Furni-
ture Based on AHP-TOPSIS Method[J]. China Forest
Products Industry, 2023, 60(4): 69-74.
. ZUOotikps ). it SR,
156-158.
XU Xiao-min. Application of Analytic Hierarchy Proc-
ess[J]. Statistics & Decision, 2008(1): 156-158.
R, ERE. b B SR 5 k45
R0, AL, 2000, 17(11): 1-4.
TAN Run-hua, WANG Qing-yu. Process Models Strate-
gies and Methods for Product Design[J]. Machine De-
sign, 2000, 17(11): 1-4.
R, A, ok, %. £T AHP/QFD/TRIZ AL
ISR BAR I IA]. B T, 2023, 44(14): 188-
199.
FU Lei, SHI Chang, WANG Nan-yi, et al. Bookcase
Design Method Based on AHP/QFD/TRIZ Integration
Theory[J]. Packaging Engineering, 2023, 44(14): 188-
199.
LERERS
TRI
2001, 18(7): 7-12.
TAN Run-hua, WANG Qing-yu, YUAN Cai-yun, et al.
Theory for Solving the Inventive Problems(TRIZ): The
Process, Tools and Developing Trends of TRIZ[J]. Ma-
chine Design, 2001, 18(7): 7-12.
Wii, Kb, SEBm. &M QFD/TRIZ/AHP 7™ fh
A B ST [J]. B TR, 2017, 38(20): 150-
155.
CHEN Yuan, SONG Duan-shu, GU Jun-li. Product In-
novation Design Method Integrated with QFD/TRIZ/AHP[J].
Packaging Engineering, 2017, 38(20): 150-155.
RICHARD E. ZULTNER. Priorities: The Analytic Hi-
erarchy Process in QFD[C]. In Proc. Fifth Symp. Qual-
ity Function Deployment, 1993.
R e, HhEker, sk, 48 4T QFD MK TRIZ fHE
SBR[, FUIR T, 2002, 19(9): 1-4.
TAN Run-hua, MA Jian-hong, ZHANG Huan-gao, et al.
Study on the Conceptual Design Process Based on QFD
and TRIZ[J]. Machine Design, 2002, 19(9): 1-4.

X R, 5K A i D) RE R JT (QFD) 18 5 U5 ik
S RLER[T]. RS TR, 2000, 18(2): 1-6.

2008(1):

IB%% &B?F/E S5, & B In) AR HIE
L THE R R, PIABET,

[15]

[16]

[19]

[20]

[21]

LIU Hong-en, ZHANG Lie-ping. Quality Function De-
ployment Theories and Methodsu-Review on Research
Progress[J]. Systems Engineering, 2000, 18(2): 1-6.
T, A, B, %. T AHP/QFD/TRIZ
WY R 4 208 LT U], AL TR, 2023, 44(2):
90-100.

WANG Nan-yi, SHI Chang, WEI Yang-yang, et al. De-
sign of Retractable Dining Table Based on AHP/QFD/
TRIZ Theory[J]. Packaging Engineering, 2023, 44(2):
90-100.

R, T, MU, 5% BT AHP/QFD/TRIZ
5 XIS AL BB B TR 0], A TR, 2022,
43(S1): 151-160.

WU An-qi, HAN Yu-hong, YE Wen-tao, et al. Research
on Innovative Design of Shared Scooter in Scenic Spots
Based on AHP/QFD/TRIZ[J]. Packaging Engineering,
2022, 43(S1): 151-160.

T, B, HT AHP/QFD/TRIZ (1 BUERAETE Rl
LTI ffJLﬁi&Vr, 2020, 37(8): 121-126.

SU Jian-ning, WEI Jin. Design of Rose Buds Picking
Machine Based on AHP/QFD/TRIZ[J]. Journal of Ma-
chine Design, 2020, 37(8): 121-126.

PR ZE, BREAR, R, HET AHP JZ Uik i E g

UL FHEEBFHIISE[T). 3 TR, 2022, 43(2): 50-
55.

HOU Jian-jun, ZHANG Yu-chun, WU Li. The Research

and Design of Smart Baby Stroller Based on Analytic

Hierarchy Process[J]. Packaging Engineering, 2022,

43(2) 50-55.

REW, REPE, ROVE. TR ITEMAE R

%Mwﬁﬂf‘*%mﬁﬂat [7]. f23& TR, 2020, 41(14):

112-117.

ZHU Yi-hao, XU Shu-yan, WU Jian-feng. Evaluation

Model of Designated Driving Service Experience Based

on AHP[J]. Packaging Engineering, 2020, 41(14): 112-

117.

Wi HET KANO-AHP A7 B PH SR AR U7 20 28

TRAEARIEA[I]. (0% T/, 2017, 38(4): 239-247.

YANG Jing. Evaluatlon on Demand Indexes of Tourist

Souvenirs at Shaanxi Han Tang Scenic Spot Based on

KANO-AHP Model[J]. Packaging Engineering, 2017,

38(4): 239-247.

REAR, FEInAm, WU, A U R R g ng B oY ik
JE[I]. MU T RS2, 2009, 45(3): 57-70.

LI Yan-lai, TANG Jia-fu, YAO Jian-ming, et al. Progress

of Researches on Building House of Quality[J]. Journal

of Mechanical Engineering, 2009, 45(3): 57-70.

P, 2R, 3T AHP/QFD 5 TRIZ f#h

JI:un\,
mRAEOLES A BT[], MUk it, 2021, 38(11): 121-
128.
LI Xiao-jie, LIANG lJian, LI Hai-quan. Design of

Earthquake Rescue Robot Based on AHP/QFD and
TRIZ[J]. Journal of Machine Design, 2021, 38(11): 121-
128.

AL'TSHULLER G S, SHULYAK L, RODMAN S. The
innovation algorithm: TRIZ, systematic innovation and

technical creativity[M]. Worcester, Mass.: Technical
Innovation Center, 1999.
STAL G BRAE



