Creative Education Studies @IFT# HHTIL, 2020, 8(5), 751-758 Hans Xl
Published Online October 2020 in Hans. http://www.hanspub.org/journal/ces
https://doi.org/10.12677/ces.2020.85122

TRIZBF /5 ER T 2R FH R 61

— B RREEI RSt

LER, F &, RKF, 6, R
REH TR, WAHTF LESR, Kt
Email: 18722342942@163.com, sufei@email.tjut.edu.cn

Wk H I 20204E10H2H; FHHM: 20204F10816H; &AF H#: 20204E10H23H

HE

ASCETTRIZE R BT SLI T & BB SR 51 77 MBI REZ RL . B EH BB T TRIZEEE P R L
RRBRIE 5 K, BB T TRIZS TRERTHEBRAMS A7, DR GRSE R 9 A R B A3 R0 &
AREE; =, EWHELBHEES, HRTETTRIZBARKARERRE, SHNE L REERERE. &
ARF B4 R RES A OGRS E AN TR, IBEEPRANN T R T HER R 538
HRFERE MR &Y IR IX B S R & T R . ARSCRAE T —MTRIZE TR RS
REERSEG], N TREEHRATRIZE FLBEMELERLGT — NS EME.

XK ia
TRIZ, B, WR, RAFHE, Y5

Case of Applying TRIZ to Engineering

—Design of Intelligent System with Antenna Array

Xinyuan Shi, Fei Su, Feiyu Wu, Wenxu Liu, Haisong Lin
School of Electrical and Electronic Engineering, Tianjin University of Technology, Tianjin
Email: 18722342942 @163.com, sufei@email.tjut.edu.cn

Received: Oct. 2™, 2020; accepted: Oct. 16", 2020; published: Oct. 23", 2020

Abstract

This paper has designed and implemented an intelligent system based on TRIZ, the antenna array
of which can find and adjust radiation direction smartly. First, it describes the current status of
developing TRIZ both overseas and at home; secondly, methods of applying TRIZ to practical en-
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gineering are introduced as well as the principle, based on which both problems can be mined and
creative ideas will be found. Finally, the procedure to design an intelligent system by means of
TRIZ is presented in detail. And there are so many tools as IFR, Technology Contradiction Analysis,
corresponding of Inventive Principle and Substance-field Analysis to be able to advance and de-
scribe problems to be solved, to construct contradiction matrix and to find out the appropriate
innovation principle as well, thereby leading to the ultimate scheme for our engineering design. In
terms of the above, this paper presents an example of applying TRIZ to engineering activities, re-
sults of which have reference value to explore and study the teaching reform with TRIZ guidance.
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1. 5|8

EE. HA, hEEEHXLE 20 2 60 £~ H L 7 L TRIZ AIERFIB T, — 5 K%K TRIZ 51
NIRRT R RAE . R Z BN BT FR BT 4R) TRIZ Hig — B E A KT AR BRI H, M Hig
WEA TRIZ I ARAE T . ERE . RS E K11 2 Bk A 5l % 7 608 208 Bl
W, XK TRIZ R 5y TR T 7955 B A% O R DARE 77 25 A5 G A g ke vl A (1 JE 4 R
Ho Gl LML KRR, WA TRIZ BRI VLTS R RN — B AR Ve S B 10 B3R R A EE 18 A v
R, EROEFAREYE, SR EIRTT, EXCEBEFEES TR, NGFANQR B4, &
A5 G R TRIZ e 40 MR IAANE R I, 2SRt pe mge, MR g, RIKE4EFMHEE)E
R G o AR B TIRE K= E QRGN B S RE S, QU TR TR K2 AR G Ak it it 7 e 2D
Mo, HETHHTHRZERAHAZ, CHMIREMN R TE2 AT/ TRIZ BT 8 R 807,
FRIH T RIFRIRER[1] [2].

RERZFHM CARFBAE R OHRAR G, St EAU B AE AR FEe 8 3 & Tkt &
IR S ATE 2004 E58 I 4 R 2R 56 = “QIFTA 7 Wi K38, 12 CBT/NOVA 241 TRIZ
RS A A0 H BRI R RGNS T E, 58T Pro/Innovator #14:, ff ¥ SZBR LTI FE Hh il 1) Ay wf
A, W TSR TR, USSR, S E AR 2R REOIRE T BRI A E
PR I 40 A2 EIELR I A 20 R4 K FALERIARIR HiE T L8] 677 Tl k%12 CBT/NOVATM
HRPEAE TRIZ EAG AH IR AT AR Rt bz % T R, f5B) Pro/Innovator #X 44, EIHTKFEH K
TR ERFAER A% OME S BE T MR (I T i 2 AR UE R, IR, BhAh, FMRHE TR, BRI RO RHE K
S NEAS 22 0 R B 7 VEAE R A AR B S e R B R [FIREIEAT T W0 S5 R A . DR ZH I8 % T
HEEES, YPPIRER T RGN ENSGR, T8 —RIERFEQRE LB R0 H SLjt o 0% 7
DA TR BRSO IR AR TR S AIE S TR ST R B U s =R AR KA S e AEE
FER T QIR 0 ALk, W3R T —SCQB T iE R BERE 70 8 FH TR s DU A8 5 o ST e 1
WA T, B 7T R, FETEE, XEEIRIE— @R 2 AU S 2l S m E 15 3
{1, T A S B AT TRIZ G 77245 G (BRI A 5T 300 H 1 R BT 70 AN G A5 SR B A 5 0 AR 28 K (3]

ARLEH U TRIZ 5 TR SEEANSE A 107775, DA SERR i) R R BLAHT S A R B
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W, T TRIZ RRKMIEEATIRE, 7RI E SR BN HoART B2 A TR, P
AT ) R4 H SR . P ORFERE RO . R RN B e, g A TT R

2. TRIZ I8 STBRHELE

TRIZ BUHTELS R MK R R AT B R BER h TR TE . IS Z55 0, &R — R B2 R R 5%
W, BORBARRGREZRZEN . &0 B SEEETTE. TREARGHL TR, HoRT &5
LB, FREMEE. AW BUAE L ARIZ. BEAENE .. REHAMDhREMIrETrikw, — &5 39 4
TRESAREHZE . TEERFE. 40 DMEEFT AR . SR RGIAEN . brEfEETE T A4] [5]. A
A1 TRIZ G 5 PR o R AR A 1] 1 B

TRIZ BRI REIAS AT TG, 57 & 7 AR JE SR 6 o X 0B Ji IR TE] S 22 (e A ot
BRI SRR JE W55 XTEORPIE, AR TRIZ K97 & TRIE P G, AR
HER 39 N TREBRSHO ) 40 SR BIREL, 51 F3IF A& KR HE SN B T7E 6] [7].
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Figure 1. Problem-solving flow based on TRIZ
& 1. TRIZ SR B R A2

3. TRIZ 53R
3.1. MEER

WA E SRR AR RS, FHLUSON 1248 K2 BN AT ARG R TR, 55 NS5 A
RISy, ER T HLEEAT 78 F DL ARAIE I A (4 [R) I S ORAE (3 T WL AT RS S I B 1 — XL A
i AL G 2o s o 77 AR & s i 7 s AT e i ep, AU REREAT A thfe s, 35 A8 3% e i
MR antE, FRENINEL e AR . SRR E S ONIRCR R SR E W . RS LB A
JERASAE 25 8] B BE T AR B AE B, B A P Rl spe A 7 s IS B HEAT SR P e, i P B R T LA
W EF IR AR RN TR R A BN, SEBLT R,

AT H A B TRIZ G T H SEHR A fuleip 2 v 7 AOR e 3% Jo 2 7e v v 46 RO FH R AN JE 2 A HL B
By RS RS T B R, LR ORI ESE M B S K R A g BT AL ThRE, (R
REGHMOREIE B I KILAC, s KRS F SR Te e A R s itk . 42 IR . TFR € 3. Dhg
GriTE SO JE S A BRI SR BN 35 03 B T PR TR DT SR (8]

3.2. [EIRESHTS IFR X

FEAR & T 78 L AR G IR AT SR B S I ) R 2k B — e SR S e r R P PRI SRR N A Y S 2k P
PR R, ATTRE BE AR R e A BB O . E, ST RIS & 202k 7o vl e ot T AL
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AT R, FFERUETFILE R BRSNS BENGT VG RN, PR Ry, 70 rs B KR B PR R
FHITEIEH R . HAFAE MR G S62E, R 6 NTC R 78 AN BETEAR I )Vl 3 7 B AR e K D) 26 HT L
Ae, DAL, 78 HLW 5 TEHLI BE B ARAE CRUE 78 FRMCR 1Y (RIS B = 35 140 P 2 g M DA S B
BT, CAMRMBRT RSB UMRE AR BRESAGAEn iR EE SR —anfkg b, ik
PR B S5 DUORIEATIER:, R ARRE LRIEH PRI B TR R, X7 R0 2R, BRI
GREABEB SRR REES SR —GamRS L, —ERE LRIUE T KR 78 2K,
{EIR A R DAL & U0 26 70 F7E A R e FEE 25 5 e e D) (A AR AT JE [9] [10]. B, FRATMRYE K
LRALE R A 2K E SCIFR. 30 F (1),
167d?
P66,

IFR 5 N B p ok, B, St &M E bR d=0, Ly =0, RIJCHFETCRRIZ G2k R A%
. AR, TELPRERIMIREEh MBI HRERD Ly # 0. S0l kX1, YPBAREIHEE. K.
R ARG R IS RGN R IEE R, MmN B2 e RS .
3.3. ThRESTHT

WRIECL LRI 0T, BATHE 7 BCERIN SR B RER S, EEFIM ORISR -, (581 T TRIZ
BRI D RE TR 1o HURDIRE TR, Iy Re Rk, AR BITIRESIZE L 2,

(1

Table 1. Function analysis

= 1. gk
HIE Bkl FH RIZZE SHRE BBRRE  EtH W k]

HE - - + - - + - -
BikLE - + + - - - + +
FHh - - - - - -
RIELRE + - - + - +
S#RE + - - +
BRRG - - - + +
WS - - - - + +
3% - - - +
Gib>7] - - - +

Table 2. Function list
= 2. THEEDI=E R

ABXR Thee & ABR Thee iz
HIR— RILR AR H SFHEE~RHRE MR A Gl
FHL—EMWLR R H FRRE-RRRR MR A F

RETERRE - H B fer H FRKE IS F MR A Gl
RETRE-SHAKE WinTAEE & B B —~ Wt s Gl
REZE-BRRS HnLAEE & Bgh s i — FIR i Tt
KGR —% A I A H Wi~ R A 7 L RE F
RETERE -G A I A H R~ E 7 L RE F
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Figure 2. Diagram of function analysis
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Figure 3. Function diagram after tailoring
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BUIFRE R, HEDEXSNANEZEEE. B0, EXTFESH. a S8 DFE. B, HHITENE
(B ZOR: MRFe A RS, s st B R, R mIhR, SmeRes, moH
REfFE. b S8 AR, Zatt o TR BESERRMNIIFEKRERET. BITR 3 5 TRIZ KR4
®.
Table 3. Contradiction description
= 3. MSHEIR

(a)

s 75 LB AN 75 H B B

2 PR (B R ThE AR AR

B Th e AR b i PR 7 T
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2 ML 22 o T

B 2 bR R A
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YEEE, FIHBR KA S, TEMEEIM RS, (AR AR R 3EE, LN
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Figure 4. Object-Field analysis model of scheme b
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Table 4. Optimization and evaluation of scheme a
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Figure 5. Designed real object. a) Antenna array; b) Intellectual induction system (C51-based)
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