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A study on the Implementation of a GPS-based Cold Chain Logistics
Tracking Control Center Web Server

.
Sang-Jae Kim, Young-Jin Song
Division of Biomedical Engineering, Konyang University

2 o sz MyHEACR A oJoRE By 9 £0] FaAX WA L5BE YR} LroldYRE U7
9% B Y7]%50] Wasteh. olu] AW dolH AR Be AEAR/ 2RI EA/) 5 A% o287} 7}
58 AR9AE SELEIAAT AT APt o $BEY NS AN HRT A=HE ol W]
o2 oFEB NS HATD DIRol L GATGEE TS 249 o ol 9L 7psdted A
AR FIUAPIE B8R, HolE R web W] HoleE A4S At BES 48T Bt ol
7l LolgYT 2 ool A HT AN AR5 Hdon 715 s @ A% HolE
% ARG 7152 EFAROH A8A BEY BuA 2] MR T3t

Abstract The storage and transportation of medicines have become more important due to the
COVID-19 pandemic, and a monitoring function is needed to obtain the location information and
temperature history information of transported goods. In this study, an application was developed using
an established data logger for Windows for displaying map-information-based logistics locations and
performing detailed history queries. It was designed to identify the location of transported goods in real
time and to monitor and display the location of transported goods using web-based map information.
Monitoring and history inquiries are possible in the user interface, and the map information uses the
Google Maps API. The data view applies a module for visualizing web-based data. In addition, a server
alarm function was added to cope with abnormal situations such as temperature deviations in
transportation logistics, and developer-only functions were included for advanced functions and

convenient maintenance. The application was also built to enable user-customized report output.
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Fig. 2. Ratio of cold chain logistics products
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Fig. 3. Functional scenario between Data Logger and
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Fig. 4. Configuration of the data logger and
application program for PC
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Table 1. Windows application features

Object Description

Development
environment

Development of
Windows-based programs

Integration with DataLogger

USB Interface via USB

User report output

Reports in PDF, Excel, etc.

Terminal device
configuration

DataLogger configuration
(alarm thresholds, etc.)
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Fig. 6. Logical and Physical ERD of Database
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Fig. 8. Logical and Physical ERD of Database
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Fig. 13. Data Logger Display and QR-code scanning
function

Table 2. Android App Features

Object
QR-Code

Description

QR-Code recognition

Automatic BLE connection

BLE Interface with OR codes

Communication with the server

TCP/IP Interface for data exchange

User views such as Grid and Chart

Dataview
provided
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Table 3. Object Code Header Naming Rules

Code Object Description

TB Table Transport information tables
FN Function functions in the database
AV View Data functionality display
PR Procedure Procedures

PK Primary Key Primary Key of the table
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Table 4. Object Code Body Naming Rules

Code Name Description

BI Basic Info. Data Reference data

IF Interface Data Equipment, Legacy systems,

Interface data

RC Records Data Historical information data
RT Realtime Data Real-time monitoring data
ST System Data System data
2.3.3 DB Table
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Table 5. Table Name List

Table Name
TB_BI_BAG
TB_BI_CONF
TB_BI_CONF_RC
TB_BI_EQP_RFID

Table Description

Baggage information

Configuration information

Configuration history information

Equipment information

TB_BI_MOBL Terminal device information
TB_BI_ORG Organization information
TB_BI_ORG_DASH Dashboard organization information

TB_BI_VHCL Vehicle information
TB_IF_MODEM Communicz}tipn mo'dem interface
information
TB_IF_MOBL Termin‘al device- interface
information
TB_RC_BAG Baggage history data
TB_RC_BAG_OBJT Sample bag history
TB_RC_MODEM Terminal device data
TB_RC_OBJT Sample history data

TB_ST_USER_ACL User authorization information

GPSE &9l ¥2 =t AR E o8l A==
25 AR ®HAISEE dth AEEE A
(Geographical distance)= FY=HEAE 7|52
Sk FHEAANA F2 F MY FRE 7RI E &
AE= AYSELE F XA AYE & 5 3l
o} Y=o}t A=E 7HX| 1 AR BRI HEE ot
7] fIshAl A2 S E-85to] flEAtolo] mE X HH



El
L L

=52 A24A A7=, 2023

2712 X9} Ao 2 x|xEwe] 24A Vol A
T2 7ot] Bq. (T 2o] 7% 5 Uk =9} 2
SE Rz RAsel wut /T S| moke
EE2E wE $83)e] Yepd 4 gk w0 He 2
A A% XS 7okt 9a8 A% = Eq. (37 2o]
5 gx=0] WG 79 cos(7)E 2ol ot A

o2 HAFFo] QX5 FolE Zo| gu¥o|t} A
o W2 ZAAZ YO F$- Eq. Q)< Zo] Ao &
& 360°2 L 92l S0 Iof AR AHgstol
4 Agg 7 5 Ut
Distance A to B= v X*+ V? o))
B 21 R Iyt Tp
C—COS(T)X(%) ) -
@
_ 27R
D= 360 (3)

T e AX¥FE A Bt A% ol T AR
Bol Hgt ¢zoltt. RS AFuAES oulshy, T
ARFE A% AHFHE BO| FHgE Ittt

w24 Eq. (1)l A-8317] 913t fim=3tole]
BHY TAAT X9 Ako] WE ArHY TAAT
Y= 27} Eq. (499 Eq. (5)9F Zo] Axtd & 3l

C

o121

(60 )

®)

2 7

c
X= (D><C)+(M><(6O
b
60
60

et s

Dy = A-FE A< A-HFE B H=ARlA =
£ oJuigtct. M, A¥FE A% A ¥FE BY I}
ool £& Suidtth. 5= AMFE A% AH2E B
o] flAtololA 25 ofuigitt.

D, = A=+ A9 A1H2E BO| HEAololA =
g gttt M, &= 262 A% A2 BY A=At

148

olold £-g oljgict. S, AHHE A% AHAE B
of BEAololH 28 Julgi

9 Eq. @)} Eq. G)2 5 H BEE FHAYE A
o] A4 AR 927t QO BTGP ARy
Aot Lot ol2 wwoﬂ 2ol EAFozA
A FUAYO RN Avh} ol FYA CPSE BE
3 A=y GaAE & & ek
2.4 WAH BUEZ A 28A3

s 212 915 AAE 9 L sl AFEE 23t

£ B7kH| A AAAEHAQ] Table 6& AAsHL
A FPsioct. YAHE F71E 3022 AAstA
107 ©Z7]9] dloJElE 50% &<t 1003] AgstaL, o]
£ ool AAHE HSEE F71= Het 30.81%E
E313 3029 0.5 % o LAHAE 7|E5HH .

Table 6. Web Server Monitoring System Operation

Test
Evaluati@n Items Unit Target
(Key Performance) value
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