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Research on Adaptive Adjustment Strategy of AGV Guardrail Device for Human Machine
Collaboration Scenarios
Lin Jianfeng
Hangzhou Juguan Machinery Manufacturing Co., Ltd.
[Abstract] A multi—sensor fusion based adaptive adjustment strategy is proposed to address the issues of
inadequate adaptability of AGV ( Automated Guided Vehicle ) guardrail devices and an imbalance between safety
protection and operational flexibility in human—machine collaborative work environments. By constructing an
environmental perception network using laser radar, ultrasonic sensors, and infrared detectors, key parameters
such as AGV operating speed, human—machine distance, and obstacle size are collected in real—time. Fuzzy PID

control algorithm is used to dynamically adjust the height, extension range, and buffering strength of the

guardrail.

[Key words] human—machine collaboration; AGV; Guardrail device; Adaptive regulation;

Ell

FER REMIE F TG RE T, AHLER AP AR 2 2R
PR RGEMIZ ORI, AGV A ek s 5 T fE (i oS B
Bk, s T Rt HE e A RERRETE. T Tk
SR N T AGV §P A% 2 R [ i S5 My e vk, w5 i Vel
TR IR T A T FEN DL SR DR ) I Bl 7 AN 2 5
AR St T AE AR A A R TR 2% 55 S s PRI i e K
MRS W TMb 2 ge vt s s, 67. 2% AGV A
KRG YRR E G N R SR A G, Horh 38, 5%k 2k
TENBAE SAENL B IREE  o ATHF 2 TR AET AGV RS

i

R R SRR, XA R I 13 B R T LA DS AN AL
OV IR ) PR A2 2 A P — A S S, A e B ) o
IR AT A 1), M LA A2 S A ALY ) 3 35 1 B S Bl 9 7
Ko FET UG, ASCHIEZ A EIRBRAE R, BOFRlABRIE
#5855 PID Pl 1 3E S 15T S, Ik U6 B S S0 R
AR, BT ANLE A5 T AGY 1k 2 At 5 R TG k2
PEER S

1. ANEZSE AGV PEEEF ARITK

L. 1 R4 AGV FriA S At

SR T AT N (R AGY 47 = B 43 Sk W [ s 78

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



Journal of Project Management

LIRS
HTEeN 1 A 1.062026 4
YEHA, W FS (SSN) @ 2737-4580(P) / 2737-4599(0)

Bk RS T A R 2 W [ e B RS R BB A A
iR A, B E R T AE 0. 81, 2m, {4 3 [ [ 5 ok
0.3-0. 5m, AR T Ak, W& 50kg Zl it
B, e AR PNRES), EANUINEAS TR 4
R LIS, A 225 TR R S5 BRI 23, 6%, Bk S i 4 i ik
FEERH e AR SR R, 2T 15-25mm, R I
ALK A7%, HE SR E R A E B, 7E AGY miEialT
(Z1.50/s) IHtF, ZZrhmaNI ] =0. 5s, Joik &I HRI 5
b o TR LG B SRR P A R A LB R
R I R TSR, SRR =3min,  FLUHY9R B
Sy - 5mm, M LA W 8 AR AR I A KL R R

L. 2 B & N AR B

AR, B> E TFAAHRR AGV PR [ 3& MR T B A
TREEN (2022) 4 AT P AL AR I P A2 s R T &
A O B A S 120 S B e FE D)3, AHZ T ZE AR R ]
SE SRR, o N A SR AIHER R AL 65%, 255
A (2023) Wit T RRIRN M gg 442, SR PID By
THATETE, HARFEIE AGY BATH S SR PRI, e
E=1.2m/s W, PWATEIHEIL 12%. EAMFSH, HE SICK
AFEIFROEOCTHE IR MR RS, BAESLIL 2 Y IR BT K
S, AR S SR SR AL G LR, W R A] A 0. 4-0. 65, HL
T PE AR S, ARG R 8 AT W A

2.AGV = B BRI T R IT

2. 1 ZAL ARG RN A R

h SR R BRI R A TR N, R WO T Ikl
A IS+ ANAM 2+ BT (MDD 7 1) 2 A5 K 3% il

SRR, HAEBBRSHSIEEARWE L Fir. BOLHERA
SICKTIM561 45, sl 0. 1-20m, SR 0.33° , K
FESH 50Hz, FZ TR 1m BLAMIA . B2 R RS
Wy, BRI 25 < 4 3mm; 7 AR A % ] HC-SR04, Wl
JEH 2-400cm, K5 L0, lem, RASIF 100z, H3Tiigy (<
Im) BEAFYIRTI, VRAMNBOGTE IR BS B E X MR 2%
K E18-DSONK, #RMNEH 25 3-80cm, Wi A <2ms, %7
TR GBS PR RS MU & MPU6050, RFFEAIR
100Hz, WISERFRAE AGV [MISATEESE . D s, s
RESE0.05° /s,

KR IR 2 BN 2 AR RS B AT A b B, L
ST AR AR I A R 2 R, S R A R T £ K
ARBAE I SR I AV, R A R TR AT E, i
LA G S B IES S AGY IB1TIRESHL. LRI IE
VR GR D, ZME RS IKIEHOGE IS . MR EES . 4
AN 5 IMU 1 22 4 B AN I, 28R 7R 2 i SR S I A
RS HERL &, BERG A B R 2 < - 2nm, B IOLE X
(< +3mm) BB ALK SS (0. lem) M ERSE BT,
ARG HERE 2 ALY R 37 5t rh i E A R RS A 8 A R . [
W, T 2 AR DI RE FLAN, AT B B A AR M B A
YRR e i SRR = P 3 3 PN A A 71 1 (RS
92. 3%, BRI 31, 7%, REMSHRIEIX o A DU A
LR RRATY, R B A S S B IR B A Y
PRALPTSERE S, RIR BRI AL SV PRl RS, S
JBit AGV 32 AT At SV k RIS

R BB HE ORI BE

f AR TS J A &5 W ER KFEAH LR
WOt A SICKTIM561 0.1-20m < +3mn 50Hz 6 2 88 K TS RS RSN 5 5 A
B AL A HC-SR04 2-400cm +0. lem 10Hz I PR B BRI, BRANI T X
LT AN S8 E18-D8ONK 3-80cm <+1lcm 20Hz, LY (N R R
PRI & T (IMU) MPU6050 - <40.05° /s 100Hz AGV IZATHERE . I i S e A A0 SRR

2.2 [N R S 4R SR

2. 2. 1L HARSH0E X

B AGY H A EIE N RT = KA LS H, R R
(D« AHRGEEE (L) S (K, =&
AT AR PEEE H BT 0.5-1 4m WYX, T
2 AL IR AR R AR (W R A5 40 v A 55 N 0 v R AOE S UK ME S
Bd, MZEAMRIES U BN B HARRS, REAZVIHE 1. 2n
AL BIE, W5 AR S RE s AKEAR4E  H
L BUA 0.2-0.8m, HiATEHY AGY SERTIEATHE B IEAHK
Rtk i IMU CRAER R SRR, mEustr gk

B 7130 5 CAHRI AR RS AR A b P e 44 e 422 25 [ A
A GEpReRSE KO AR A LS R B, HUE X
500-2000N = s/m, e b P i e Jekads S A5 ) AL i I B 12 8l 2
VA, AR OB e DR, SR AL R RE R IROSCR, fR
B AHLAS LI 35T B e A k™

2. 2.2 F5O8 PID Fsbl izt

B A4 PID b wfi UG Y SRS &I IRk, Beih At
W PID F SR SEBL = KBS UV R 1Y 1 G SR bl
FOUEE, GERCAMUIERS ()« AGY IBATHE (v) LR R
G MBS R, PRREEHTE (AR L R

Copyright © This work is licensed under a Commons Attibution-Non Commercial 4.0 International License. 213



Journal of Project Management

LIRS
HTEeN 1 A 1.062026 4
YEHA, W FS (SSN) @ 2737-4580(P) / 2737-4599(0)

Y2 (AL SZphim/ETE (A R EE.
N BRI PRI “/N (S) L b aD L k(W) 7 =
A, B AR RS R O (NLD « fs (NS) 2 (2D

1E/AN (PS) L IER (PL) 7 HANGEGL, T VI Sl Hcdis
HELRZR, HE 54 FBEEHERIL, Mok 2
PR

R2 BUEPEHIZ ORI

AP d AGVIESE v BERFHIGT s PR R AT P24 0 R T B A L Gt U B A K
S S S PS NS PL
S M M PL z PL
S L L PL PS PL
M S M Z NS PS
M M M PS Z PS
M L L PL PS PS
L S S NS NL Z
L M M Z Z Z
L L L PS PS PS

ORI BEER A HE A MR B . AGV 384T H S8 R B4 R~
MBI AR FE S Y, 255 TN 54 SO IR, i
F4 5 5 KT AR S T B % e it 5 1) S B o1, K LA A PID
PEHIBR BN A SEUE A o 8 I LLBIPR i B R Gefh 22 AR
IR BRI 2 SO BT TR 2 AR A, B IE S IS
HORATRSMEIS ST, B & Lo T R &4 5 . 1%
S E T TR 0 B sl T BB . R A D LAY 5 R B e
A BT RN R A S S TR IR B LR, SEI
0. 5-1. 4m 35 [ Py 1) e 1 3 S DC 5 9080 Ao 48 L) ST 9k
TV B2 B, 52 AR 0. 2-0. 8m 7K P45 I ) 5 A5 T
FL R BFLJE 2% M AR 5 e 2 B JE R 88, 5B 500-2000N - s/m [X
R RYZR h i R S IR, — I ) . 56 i A 4 3 O I

4R ERE

4.1 Woegsie

ARG Z AR IR R 5B PID PylRl4& 65
W, A7 2R AHLIR )37 5 AGY PRI R 1 A J (A0 o L
SRR, SRR OB Ik R A A 2 A B
RlE, BRI B R e hIE £ 2mm Py, N S U 2R
K 92.3%, B ARKEIRT; 31. T, PARERE. M4ETE I K
8 o FE PR 50 A VA T O S RN S B SR A 0 L A PR S )
B, SCTRANIRAT & N AR RS BB b, Sz i S 1l
RIEVEMEh AT, R REIE b AGY L AIBATHR i ] 4
BRI

4.2 WL

ARSCIAIRFE SRR g AGV 42 T8 1 13 I 1 1 B2 2L 17 11
BRE AL, (ARSI e — RTINS R,
SEIAT N DA S B RS UE BN, HE— B AR A S s
MmO AR AR A AR B R R BT G, S
TSRS I A STELRAR A, R TR R e B I

B BARRA GG TS &, SRTHEORI TR IV . Ak
WA IR AR LL L7 ), REE e AHLEM A 5E R AGY 2 4B
¥ NN

(8% 3]

(l1&Fx, TEX, #h4A, $ETHAARENAN
B A AR R A Al F A R OO AR E R,
1-11[2026-01-031.

[C1EHE, REE

(3134, Futf, THM, S RACHEEHALKERHE
o % AN B BEEAR T FOOLL K EEHITRFMR,
1-22[2026—-01—-031.

(AL /M, X ffad, W&, F.24T 56+=i AL hE o &
AMLE 2 B3 B R AP R LI EH AR S B 3hfk, 2025, 44
(04) : 166-172.

GlaEde, #hE, 2RR, £ TR EERLETH
K FAR M e B ANA LI 7 KL, 2025, 56 (23) :
132-135.

Ik E %, o, HAREARNLETEHHER
B & SR A R 0]. P B X AR F ¥R, 2021, 31 (08) :
155-164

(7148, KK EREELRALFNA T AN E R
M TR EARILFEFE5EHE, 2026, (01) : 7-12.
BLoE FAAR T AN T 5 #F RO ARNAH T, 2019, 41(09):
88-93.

EHEA: Mok, WAEA: 198310, B, Rk, #
. IWEAE HAEW, FH: K&, HRFE: A E,

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



