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Physical document management system based on graphic
and text labeling and IoT
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(1. TInstitute of Computing Technology, China Academy of Railway Sciences Corporation Limited, Beijing 100081, China;
2. School of Information and Mechatronic Engineering, Beijing Institute of Graphic Communication, Beijing 102600, China )

Abstract: In order to solve the outstanding problems such as inefficiency and insufficient security of traditional official document
management methods caused by the increasing number of physical confidential official documents, this design aims to develop a
comprehensive intelligent system dedicated to the whole life cycle management of physical official documents within the unit. The system
adopts the overall architecture design based on Internet of Things technology, deep learning technology and information management
system, and deeply integrates a variety of advanced technologies such as QR code rapid identification, hidden code anti- counterfeiting
tracking, special-shaped character graphic marking, GPS global positioning, RFID radio frequency identification and data—driven deep
learning intelligent analysis. The system realizes the unique identity identification of physical documents in the process of circulation by
giving each official document a unique QR code and RFID electronic tag. At the same time, using GPS and IoT sensing technology, the
system can sense and transmit the location information of the file box in real time. After strict experimental testing and verification, the
system has successfully realized the rapid and accurate identification and source traceability of official document individuals, the dynamic
display of the real-time location of the document box and the visual display of the whole process, as well as the information management
functions. It provides a practical, efficient and reliable modern solution for the traditional difficulties faced by the field of physical official
document management, and has positive reference significance for promoting the digital transformation of related fields.

Keywords : Internet of Things; RFID technology; hidden code technology; artificial intelligence; deep learning; document traceability;
Information management system
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Fig. 1 Overall framework diagram of the physical document management system
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Hof, £ HOBARBUL I, F M1 ResNet #122
IR, BRI IR B 28
B BRI (R A MR BRSO, 120
TR TR ATSR, KA BT
FIRIEH X, RSIEETIE N ¥, B AR N

Y=F, (f(2)

S AR WML 25 L B S B A
B P T 2 M TR S, R S P EMR B T
BRI A SR,

4 FERAXEERGZNH LR

PP B AR 2 A8 SO B R GE T, o 2 A7 T
EMEREFRER TAANGER, 2R aHa, REa
SrECME— B T ID, S, P R AR R 44 1D Bia]

S8 OB S (ANTET 8) o XA AL 14 B 403 96 UE ML 1 4 O 1
R Y2 R —

TEE S , P DLE R BRSO (sl 9) o ALy
SR R GALBR R AE G E O B A I OB RS .
240 VA BRI R TR SR 7 SRS RS T ED I
[A] ATENUCEL FTEDA B ITENR A SRR B, X FE R
£ 125 B P A0 P P RE S RSB SR BT B4 I S R S TR A

R YA A e b AR RS T SR SO FROSTER D S, £ 4%
IRILIINYS Y QUNAR NS & < (== W el obii R AP I L B U kA
(S S RIE— G b5, E— 2B AR T SO MR .
b, RGEAESCHFAR E L B AN T AR AT UL B A A S 7
VERIRIR T Bez — . Sk SRSt A 1) T4 s SRS 9 22 4 1k
FIRlEMINE, E AR IR 0 SO AT 204 A RFID S8 A 193¢
PFARH SR B SCIAR e ik NSRS . RS 13X



A Zh b 8 R 5 H

2026 4F 5545 % 2 W

Techniques of Automation and Applications 121

B IR RIS ERAE  ORIE T XSO B R SEma R . 3¢ FBL DRl T SCPHE B 2 2t

PHREAT A GPS 52 LI RE, D9 SR S PRI IR B 3 1 2%

B8 XUANEERZBMFE
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