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[Abstract] This paper mainly studies the design of an intelligent wheelchair based on MATLAB eye tracking
system. Through in—depth analysis of the application of eye tracking technology in intelligent wheelchair
control, the function of using user eye movements to control wheelchair movement has been achieved. This
article first introduces the development background of intelligent wheelchairs and eye tracking technology,
clarifying the purpose and significance of the research. Next, the research methods were elaborated in detail,
including the collection and processing of eye movement data, the design of control algorithms, and the process
of MATLAB simulation experiments. The feasibility and effectiveness of the eye movement control system have
been verified through experimental results analysis. Finally, the results of this study were summarized, and the
future development direction of intelligent wheelchair technology was discussed.

[Key words] Intelligent wheelchair; Eye tracking; control algorithm

518

B E N 22 WA 55 B R DL RSR BN RER 37K, B B
RRE— R sl B, HT LS 522 1) 2 RIE A%
SRR R0 TR E HY T (T IE sl e 1 R IR E) AR
Uf o IRBIPBEAFARAE N —FH AN H 5 2, I8 B ERHR R
IBHRAFAT R, BAT SR PR EDULE 5 O o RE
MR B3 Er BN T8 REFe R 2 il v, BE s SR P i HR Bk
BB R AOAT BT RN L, AT 9 3R S (6 L &7
& R B AR .

1 FEfER

BEE N 2 R AL 55 B R DLRSR BN BER 9K, 4 BE
FRHEN B B i &, HAt LGNS T iz RIE A
SRR e R R T T 557 s AT R, SR T LT

SO IRy 8 P (A0 58 3N B8 1 52 BR3E) 1 & A KT
i, BRZEFAL . e s ) g SO0 T8 v AR R 1 2 R
A KR AHEER L, RABEEHARLE N —FF MM AN
HJ5 3, I8 R IRERIE B R AT P R, B R R
P B TR R4 Ao K IR I8 R AR R T4 R A 4l o,
e S P e BR RS B 4% i e A 14T B 7 o) RO B2, AT
PSR E IR . AFIER R BRI

L It AE &

B 5 I R % g I R R, N ROKE 36 4 AR 3 1 1 AR AT
KRB B RE. RIEEREBEMREER R S20214FE 127 KA
AR, WEL LA RSN E R 1 E K 20354/ 5
BN TG RBEAC N, BENEFE BRI B, 21 HTA A&
LAY ReAC R T 3 A0 50 R, (0 R T B A s R RS A o &

10 Copyright (© This work is licensed under a Commons Attibution-Non Commercial 4.0 International License.



Project Engineering

W HIIE
H2He% 6 HeA 1.062024 4
SCEERM: RS TS (ISSND: 2972-4112(P) / 2972-4120(0)

BRMER Ko Tk W] — A B AT &, frhnE e, /56
REFENATENAMEN L AT I3 (1 3 Be e iy AT
X IR FMATLABHR Zh X 5 Gt 18 REAC A T 7T LE 2 5 i 9 TiT
Sy RIS A b AR ) — R RE A A B AR 7 o

L 28l AT ik

L. 2. THRBDEE 1R 5 A HE AR SR H T ks IR 18
BR A ACRAR R P IR BRI Z it o 38 1 0 SRAE 21 1 B E AT
K EARFAE BRI, 153 1 TR B Rk (KR B 1 4

% 1
A ARRR () ALK Lt aptidig o]
(x1,y1) 200ms 0.5m/s B[4
(x2,y2) 150ms 0.6m/s #Ab

L2, 28l kit . BT IR R G LI, A1
T B A R, Re S AR A [R) AR ERAZ B S
VAR BRAC T AT B ) R, A RN T 5, B IE REAS TR N
B ZEIEHRET H P AR 2 5 DL AEA FIAEE R 15E B
PETG SR, TR CR3 1] R S8 00 AR e PEAN A Sk

1. 2. 3HR BN AL ¥ . 48 FIMATLABEEAT AR S 4040 et . 22
R HL

1. 3EAY T

PIDf&EHI: M85 st RM RN R G, AR
WRRGE, 1E TN S AR Z AT, AITE MR F AT,
i R gk E .

PIDAEi% ek %k: G (s)=Kc (1+1/TiS+TDS) FHAH

G (s)=Kc (1+1/TiS+TDS/KD+1) sZfx

HrKe: EBIRRELTI: FUMBTIAITD: B (AIKD: sr3gin

B, AR BERNE — N E 4 AR BRI

{=t1OB , 1,1

b v 1B 4 )RR G HE AT S B %, O K 7~Hadamard 3. 4
FERA X USSR B B R, (1, D 2—A4Y
THRERAEAR A 1 ) /. A5 I FRATT 0] LA S R e — N 2R M A 2 .

& =atbttch (1, 2)

SR IX BT IR B JRBR L, o N TE UG 2 M 2 R EE I
SRR AR B — AT X TR AL O AE B2 v 2 — Fh IR 4
BT, B RAT Re % LARS i 77 gz il BB IR, i TG /&R kAT
WA A6 () ASAE B O 1

TR, FRATTZE H BN (R, I e i 15 mT BAYRZD A R W B,
{545 ) AR AR IE €

JEIR T A (RSP

2B R

G AT WL = B TR

1.4 SWOTHERY

(1) i34 (Strengths) : A7 i & B I MATLABSE K 1) 15 Ak
B B8 NG FE RS M RE S RG 6 08 i P MR BRIE B, SR v

e 4100 . R ATARYE PR T AN E, SRR AR
A P S5 O 5K, B A P (R A M R AT @ 1, Rk B
T T R B, SEBER R I S RS Th g, ST
4. (2) 5% (Weaknesses) : B BCE AR AR &1, HRBhIE
B AR TR R RN S FH 75 B v P B AR B N AR, T i S S i
AR, T BR &I T3 EL 4 - AT REME LAE N8
WHRERIZ SRR R 7. (3) M4 (Opportunities): B#
LAk, B REER R S Bh B 1 7SRO AN T G K LI 5 R 343
R G HE AR W k5 UL KR 308 BB R 1R W R B R
3, MATLABAR B R Guka e PR 15 23— 203871, MR RESe R I
R Z T BEME . (4) B (Threats) . B e R T 3% 38 4+
B, SRR S R R AR T, T ZEAWHRE T i
PERE B PGB USRS A1 34 . T REAZAE A 8 PE 1), — HL
R IR, B RRR R A B CVA IE W AR, B ARSI R 1 4e
Fii, Uk, A BB,

1. HZ5 LY

L5, UMbl SemiRaliehl &g, (1) #BEk ATFRE
BRI IR T A RE L TE 1) B R0k B O AR, ERRRT
RRBHAK, LT AR RS AR, A SRR AL SO M A RSSO I
SHROLT AR AT LR XA H (1o BT HRER (10 4 345 # A1) 21
R, TE G YR AN Sk SR X B RAR B T4 N AR S ok
BEAR 2 F550), MR Fr BRI MR LS T 1 e 28 2 1m0 £ 188, T DA
HH RS 1iz 3 7 ), ATTTAEAS RERIA I B, REWS LU BORS T
ik A QU EAR. (2) 5 BREBR ARSI £ 863 . 1E40H FoE
MRS R Gk B R R 50 .

1. 5. 2B BE REAL B vt o FE IR . R AT 7 22 It
RS ESORI B T i 2 T Sl T S R RS L, (5 A 3 ] L
o FeRCRHAVarjosk BWEK, fEREFL-—MRE RO BIAR B E H, %
FIBEA G LR S5 AR FLIRS H) &£ R S ' (b HR
IR A T2 2R) o SERR S R AR T, BRBH X B
A s e R ) W L5 A P ) € 2SRl B LA o B e
JB SRS A B AT AR ERARFAE SR . T AR B4 R A TR 1
H B E REIARARE, JET R

L5 3RRES I AUS RS, (D /M KHE A7,
RIERT | IZATSERT RS, (2) KIW: =i 1. SEnr . T3
ik, (3)HE: R HIE R EE T Matlab ) T A AMATLAB
TR, HREE B/ R0 AN PEEL . #f SRRedf ST
Matlab. Zh e 6055 5 500E A B 22 B i LK /N4 25 FEEGLAB
() T EEG / BRH 132 B 503 437 FIMATLABJRI A

2 EFIRK

2. 1T PR

JEAER, [ P PR R 7 S NBE BT BT
HAEFNBERCNT 2. SR, BT R RS 2 AR5E, (2407
IRV R T2 I NRT EAME N AT B TR
T 75 B Xk 3 o A 23 TR ¥ e o 1R AT %4 e AL A

T ANE T M BAER E . SO E ST

Copyright © This work is licensed under a Commons Attibution-Non Commercial 4.0 International License. 11



Project Engineering

i =
F25e% 6 WeEA 1.062024 4

SCEERM: RS TS (ISSND: 2972-4112(P) / 2972-4120(0)

. HEMEARBIE . AEWNEF RIS A iEE 2173
AMERFAR AR e 2 B BERH RS IR ZHUTSIAME AN
FZAHE NR R S B VS R ISR B, BN & & EdE fi 2 ik
T3 B, BF 25 HH 3k 3 T-MATLABR 214X 22 45 (189 RE S0 A o 1X 2K
FR AN RE T R 5 TR, B RE L A A AT AR
TR .

2. 210 43 Hr

(1) ARBNACEE R . BRSIVE N R B RO S 4%,
SRR o M B R A AR (A AR FE AR S PR R R, A AT
RETHTIG BRI L (5 S IR ) . (2) SERPEZESR: Y BEACH
114 SEZ IR I 7 RS AW A T B . MATLABRE B2 T & v 280 ¥ HR B A K3
ACFRSLIE, R AR P PR B TR A AR R ) S R Bh A,y b
MRS . (3) RGER ST R RN TR, 5
B2 LS 2 AT RS0, KT RS0 AT AEHE ORI R 4T 3
MRS, (4) F PG N [ P B R [ IR SRR AR
BRI, B AR T B R & — I HE MLRE ), EEA WS
AR BT RGO SRS, 6) etk SRR EN: FEITK
IEFR AR, T AR ) 2 A RS v, B R R G AE A
oL N RERR B AT, W R A R Ak o (6) AR 15 52 i 1 - MATLAB
TERNF R TR, FEAERAIE RSB MR FIRT, 25 8 BRI R AR
FRFESCF M. @ e b SRt A b s (R 15 4
S, T DA RGN AR AR, SR LS

2. 3FEFF oK

(1) TR B B R o LR HE I 2 - B AR R Bh A A
18 FH AT REDS TR T, DA R 22 . (2) BE5RAR 348 & 1R (¥ m]
FEVE IR AU B R M - 25 P MR S FTER B A
RN, BT EE B4R AR B, ARG AN A P R Bl
Mo (3) IR AR IR TR, BRWIShIS: BUREHEEER
T T WA PO S B SR o X SRR B4 i 5%
RARIL, VIZRAE & (R RUR BLRE . (4) sE VPG 5%, Th
REVEA . W FH 35 (V0 IR s 42 1 o e AL AR R AR B R EAT VR
i, THRNGERUR . IR ARAELRAG 45 3, AR B
ZritRl, DA A E AR SR . (5) Ik P & v S 85
WIATEE . BRBHACERARE FH T 8] B Ak S5 DR e i A Gt der 1 1
PE N, WL MR EGAE (ALS) (B, BRI a . N
TR P B 5 e A A 2O A R B AR, AT H KR fiE 1
Y BN AN SRR 55, TR I50 A 8 57 FH P R 45
%%, IRBRP AR TR RS . (6) iR e itk S4T&EY . T
E BN SR X 22 TS TR PR AR 1) e A 1, BLHG L 4% 22 47 s It
B2 TRe . AR REL . AT A B B AR
X, BOREC AR (1 TR A &7 & M FIRR E 14, /K (] 456 F T BB s ok
[P0 55 FIANIES

3 RESRE

3. TR B

(1) S35 AR 50 38 B A ek« S RO R V1 ST R AN 25 3]

O R e IR s R M A R e M. (2) BRBhTE AR
5« IR AE FH 2 e AR B H8 A kA h RS R SE AR T R, Ao
BE. JEIB. AR, AR, () IRMAMING: I g
AR A5 A A SZ 3, 3R A A Vil BE 7

3. 23 FOR s

(1) FREEIA BT AR BRI P (05 Fig 5, W) |
BME. BT, I HF AR A P Lk m . @A
LB AL ATAET . A, BB, fem
TE AT ZR A5 (R R 5T R

3. 3L AR TR

(1) A MTEHE . FZ 08 FH & IER 5 AR Y e 0,
US4y WA T I AR T 1 2. (2) KSR S5
s B A L RS IR 0, RS L R SR

3 AR AN

(1) B2 I S5 B8 3 70 B 25 L Al P o 21
I ZhEe Ry . (2) BixF S RARDL: BEPSFh IR AR, Uil 3]
TS, SR BT NS5, IRl 3 1 S 2 N g

3. 5 VT AL 5 T 4

ThAETTAL : S IR 2 1 IR Shi%s ) Th RS AN AE W R VE F R
BEATVPAS, T RRUIZRSR

IR R AR VAl 45 SR, J BN 2Rt R, DA 2
18 & A AL TR

4 #iE

25 L FTIR, B TMATLABHR B4 R 48 1) Re e Aa AT B AME
FHR TR A B A AR R R B b, SRR AW 2R A
PSR B IRE AR R . AL AL BAEE
(85 5 IR 45 1k R %5 22 7 THI %S 77, W AR RES6 o B % 58 17 b i 2
R TR [FIRE, BRI = S A1, (et Reie e r= b i fiE
FERJE, NALE— DT InasE. ERAHSIETT R, MG
TEARK, B REFE IR 7E T FR AR R I 5 A 5 S O I 4 4
M.

TR K F A F A L] 4 R Z AR B (X202410143166)
FBh.

[5%& 3Cik]

(P E@EZWNF 2 FEBRXEREFLLEL
,2022—10-26.

RCIRBH ., EHEHEERXAME HIERB LA N
(2021 -2027 4 ' [ 2k e AFE SR A 77 e KR 30 A R KA &
AR ED .

BlE . —FETEILABLSRZ ARG R EH 83050
M % %,2021-11-05.

[4Imatlab#y B 24 (X # 1F,2023—11-07.

EEE:

ZHEH (2005 ), 4,13 F A AFHE i B R B B R &
FEH Y.

12 Copyright (© This work is licensed under a Commons Attibution-Non Commercial 4.0 International License.



