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Abstract

Aiming at the deficiencies of traditional automatic doors in aesthetics, safety and intelligence, a new
automatic door system based on multi-technology fusion is proposed in this paper. The system
adopts hidden drive structure, combines motor physical anti-pinch and deep learning visual anti-
pinch, and constructs a hierarchical fusion anti-pinch algorithm with priority of physical signals.
Simulation experiments show that the anti-pinch accuracy, response speed and robustness of the
system under complex illumination environment are superior to those of traditional single anti-
pinch schemes. This paper focuses on the design principle, decision-making mechanism and perfor-
mance verification of the fusion anti-pinch algorithm, and provides a new technical path for the
safety control of intelligent automatic doors.
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3.3. {AEEsCI

typedef enum {NORMAL, WARNING, TRIGGER} SignalType;
typedef enum {OPEN, CLOSE, STANDBY} DoorStateType;
typedef enum {RUN, SLOW, STOP, REVERSE} ActionType;

ActionType FusionAntiPinch(SignalType physical, SignalType visual, DoorStateType door-
State)
{

/1 B S: YIEPRfhA, Tok AT e shfE

if(physical == TRIGGER)

DoorReverseOrStop();
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Savelog("WHERI e f k") ;
return REVERSE;

}

/1 RFEMRSeG: MRTE + [MAKH > R
if(visual == WARNING && doorState == CLOSE)

{
DoorSlowRun();
SavelLog ("ML Bh FFE" ) ;
return SLOW;

}

// TR IEWIBT
DoorNormalRun();
return RUN;
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Table 1. Comparison table of anti-pinch signal conflict and exception handling in multiple scenarios

* 1. ZHRERESHREFELETRR

b7k S, S, D ARGk LA
I iBAT 0 0 £ IEH TR T
EEIN 1 fER £ ST H R B e i foe v
JLEZAG5ET 0 1 1 AR PERTTUE, 8 G SRl
i3 SSUEERSA 0 R £ AU ERL T e TAE FAE SRR
FLALA% s KK 12 1 PR + &% P2t 2e i
U5 R i 1 2 1 WAI)EES PRt Se s

4. HESSRSMHEED
4.1. TR E

AT AIER AT e B g A TERE, AR =4 BN T 2[5, RENHMNRFZR: £45
AN . PA— BT S, Bm—WaEE e, AT - st A BT R, MRRRI 0w G RR . 98
. RS =SS N g5, B ESR 1000 R, EECEEm RN A, RAHERR . Rk
K ek DY Wik e bR 58 L E AL B
4.2, SCIOLER

VUK 5 RAE =ML 5T BRI 25 R ank 2 Fiw .
4.3. R o4

M B FERT BB SRR S B R, W NIRRT T3 SR R AL (5 5
SREEFRT, A SN (AW AT 5 o, (H AR S HIAE 30 ms AP, 54l R AN 1 B 31T 22 A R

DOI: 10.12677/jsta.2026.144072 759 AL JRAR T A 5 N


https://doi.org/10.12677/jsta.2026.144072

E5, AFR

Table 2. Comprehensive performance comparison of different anti-pinch schemes
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5590605 ' i 2 /%0 24.1 1.9 11.2 0.6
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