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Application of intelligent protection system in mechanical
injury prevention of communication terminal equipment
assembly line

Shuquan Liang
Sichuan Jiuzhou Electronics Technology Co., Ltd., Mianyang, Sichuan, 621000, China

Abstract

As the manufacturing of communication terminal equipment evolves toward intelligent and automated upgrades, the frequency of
human-machine collaboration in assembly lines has surged, making mechanical injury risks a critical challenge to production safety.
Traditional protective measures suffer from shortcomings such as delayed response, significant efficiency losses, and inadequate
digitalization of control systems, making them ill-suited for dynamic production scenarios. This study focuses on communication
terminal assembly lines and designs a five-layer closed-loop intelligent protection system featuring “perception-transmission-
decision-execution-monitoring” components, integrating multi-source sensing technologies with hierarchical coordinated control
strategies. Field application validation demonstrates that this system reduces mechanical injury accident rates by 82%, enhances
protective response speed by 65%, and decreases production efficiency losses from 5% to 0.2%. The system achieves coordinated
optimization of safety prevention and production efficiency, providing a practical technical pathway for mechanical injury control in
communication terminal manufacturing.

Keywords
intelligent protection system; communication terminal equipment; assembly line; mechanical injury prevention; human-machine
collaboration

B P R R ERELImZ T AR R KLY ERER
HI Rz A 52

RiTE
VUl UN TR RA T, s - PO 42FH 621000
W OE

M A 845 X Gl i b s A AR AL . A SR IR, LR R AR EANIEIR KOG, ARG & R & A 6 4 & 5 R i 458
PR, BRI EaG AR )G, HEREKR, TEHEFUREELAM, ELERIEETYT, ALABIELREE
WERKRE AR T, it ME “RBintb ik R-PAT-B45" R EWRF R A4, ﬁAyﬁ%&&$5\%k¢ﬁ
H) ek, BT I B INIE, % A RIS B FRE A FEAK82%, BrApvh Rk AR SE65%, R A A 2 R AR & K5%
[&20.2%, FIREHIEE A FXEQHRRAL, H 812 LR EAURIAIRAY F B 42— 48 by 5= ST A7 e R IEAZ

KA
BREEY RS BRI MERKE, AR F B ARUIE

15187 ﬁ%?m%,ﬂ¢%E\%@\%A¥$&£&ﬁa%,$
Li@%n@w s Mﬁ%ﬁ%&,ﬁﬁim ppaze Fo B T A5 FE%

S L SRR, AR . ATy )RR

WW"%EW&& ﬁ(ﬁlﬂﬁ% ﬁﬂﬁ ﬁ%ﬁ% *M%@Zﬁﬁéﬁégmﬂ&ﬁ wﬁﬁ%%%#

iy%%\AM@Eﬁ%,mm%%ﬁmkéaﬁﬁwﬁ$i R EEHHTERME: — 2B, (B EReE
S A R, KBS 1.2m/s OB S5 4,
1-1.2 FLEYM AL R XE D RGO R 68%; —
SEMRALEIE—, SNSRI B2 =L, R4

[fEE”T] REFZFE (1984-) , B, PEIYIESA, M
I, EZETiRN, MBRWZEEEIHR,.

16



WISHWHRE - £03% - £118 - 202511 A

ZUSHL T BRI REMR IR 4.7%; —2Hh 28
TEBWIRE D, FHMUE LEEIRE A SRR 515 & B2
¥, FFPREEEL AR 30%.

BEE  “FPUA” EREHE L A ) X HlE L 24
H PRI R R T, PR SR (S LA ik 4k
e RER I AR B AT TS . BUETF 2R
AR, AR S 4 R RS S e oz i) — (A LB
Fo WL, ASUESBEA AR b, i,
ZRXH” WIS, BRI RS T RIS A, B
SEEREHRIAE SR, AT e TR AR R S
L%,

2 B {RLEImR AR R/K LKA E S BhirE R
2.1 FKEEFHFIES KB 57 70

AR S AL ROK R LA R, S
RREE AR, TR, SN HERERIIE T
P, SRARHUKRRELEN DL BB, s Bl
BREFSE 1520 B EIBILIAR, (Rl A TRTER A RIBRGERL b
B Bk, SRR, ANSHXKE kR
65% LI, SHARMUISHEE.

SR EN 3 SOBEAIR RIS 2L 12 A5
IKEIOB AR, G5E0T 3 SFEMT R, MRk
HURE % RURRI O I SHEE, BN T2 1 TR,

® 1 BELRARBKENHBERR S HE

PUSIX 3 Wk | Ty TR AR Plin e E (e
WA HIX HUBRES | IRZ2 8L Bk, il MWL ERRRE X, EE&RINBI A RS 42.5%
TR ETREEE . LA BAL B AR RRIFAEEX, SRR R AR 31.3%
ATEETR TS . BikE Feb. Xl NI ESREDANNE, SEhSaiTx 26.2%

2.2 RGP A MR D T

W HIFRKER RSB B, AERON I AFLAL
BXBGIAFERTRNR, MR 24 SR RN K,
BAREI AL =751 :

H—, #ahirm et B . iEEE, Lt
LR AN BRI BRI E A B, i
(EAImARP IR E Pl B E A=, MR RS &
HLEY 0.8-12 FAEIRIN, ERIREA LG FHl M LI
YRR, RS EE s A A XS T RE
AR, TR AT IR 7E

HT, e 58REERETE. fotmrtirdax
A S=T7180" RENELE], TSR, ik fEhs
PRSI RVTZIE, R R IRE ATIEX
15 R AR RSN, FUCPISIERT 15-20 23 3hAr=rhil,
SRR R AR RE2Y 3.2 T, IR RERY 4.7%,
TERL “BHPH™ | RCRIIRT M.

H=, ¥retE sk, BopiirRAgeez Xa
Hdids . FESOTTIIRE, SRR EXELUI R A
WU BT EHMN RIS, Teh MR 515
RIS, SBRSHREE LEMRR S, %
LETAA “WEIN” RN

3 BRERFIF ARG ST

3.1 R&igitHir5EREN
3.1.1 %4t B 47

BREHP AT LU= 0 BiR: —RESTE S
I, $RETRGN 0.5-1.0 KT EIN MBI NG, HRIENG S5
JEBNZE FAMARE, AU O B R A AR 80% DA L5
TR EEERAMAL, BERAFBEHENL, KPR

A PRI R IS EITE 1% DI =R vigts, &
IRBEEAELETREE . TEE ST, AR BRI IEL
PRy, ERFAZBR R EE LR, P

3.1.2 &3 &R0

- FEAMEEI: &R KA B E A CanlEFAL.
MBS ) AOER 5 (Profinet, Modbus %) , 135
FIRAE A SR RT SR R BRI FRA

- SRR RREE RS E E N S0ms, MUK
PR SR R SR B HIEE 0.3 RRLAN, 52 Sk & R b4
Ko

- FTEEREIE . RS HRE TIER R (MTBF) R
IKT 8000 /N, AIFERYAS. AT E 2 TAVIAE R
EBfT,

- DYEEEN] RIERGEEE . ARSHTERES . 1&&
BASER NG, VUL SS5Irng, FHEbhrk
R,

3.2 BEE

TERNRGH) “BAIERE" . BAE AT L4 REN
SRR, EfRBELORAERKEOEE s R, ilE
= R

IINNBE TGRS : B THE | e S mil,
SCRHRSN 10-1000mm JEFEIN N BRI ES, EREEE
+2mm, SR 20Hz, SCELTER B RBE A B 51

M IR B ER L: RA T g EE RGeSk (PR
1920 x 1080) , iHx) YOLOV8 BiEIRBIA SR ANE . (E
NS Btk NFERGIXIBIOTT A, IRBIERRZE >98%, mIAEHE
X4y “IEWEL" 5 “fERAR” RE, #iRms.

BRIR LRSS R BITEE (WU
BT EE . AL ) SIESE (el X IR 1R

17



