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[Abstract]

VMP(Variable Message Protocol) is bit-based variable message processing protocol that enables the
sharing situation information in real time as a tactical datalink protocol for Korean Army. System A is
currently under development and will be operated as an army system when its development is
completed. In system A, the VMP processing terminal is mounted and the VMP is utilized for
exchanging tactical information. System A can acquire situation information from mounted situation
information acquisition system and share situation information with other system A by the VMP. In this
paper, we propose a method of sharing situation information with system A and speed improvement
methods of sharing situation information using VMP. As speed improvement methods of sharing
situation information, this paper studied 'Removing Process of Sending VMP Observation Report',
'Adopting One-time Situation Information Send Button When Sharing A System Situation Information
By VMP', 'Combination of Many VMP Messages Using Repeat Function Of Application Header'. And
we conducted the experiment, the result was that the transmission speed of equipment to which the

research method was applied was improved by 76.8% compared to the existing equipment.
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I. Introduction
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II. Background and Related works

1. Background

1.1 VMP
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1.3 Sharing Situation Information by VMP
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1.4 Automatic Situation Information Propagation
by VMP
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2. Related works

2.1 Speed Improvement Method of VMP Message
Processor SW
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2.2 Speed Improvement Method of VMP Combat
Radio Network
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III. The Proposed Method

1. A System VMP Datalink Processor
1.1 Situation Information Sharing by VMP
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1.2 Situation Information Sharing Process In A
System

At My SlE A} AlsE AR 2 Aldstel AFR o
ol = A AJARD U System®] DBOJ| 4% 4
7(«]7(1— o}];} DBoﬂ 7(17(1—5] 1\1-9,]- HE_ VMP E‘:}E‘L_,_T-7]7}
L 5 A== AP ofSH JEfO] HloH 2 HgE o A
AL YIS S Foto] VMP TV 2 $AIE 1 4l
= fo]e= W& Ethernet SwitchS £35[4] Ethernet
Switcho]] dZ4%]o] 9l= VMP ¢a7|2 AZEc}. VMP
E}Eﬂ-7]‘— 1\1-9,]- X%E 9,1': K]—H]oﬂ/ﬁ 9J'3§_} 1-%]- HEE A
Aot pAlRE 3 JBE VMP AlEg Wglsto] Alw
ol A, A FH 25 P S5 4R A
He VMP AFog SAlEo] ol 577t &7] Hojl=
AT ol AR BT AR dEE EApgich

A A2E 8RR AR Y SIS Aoy =53t
N3 RS VMP ] SRiolA AMEistol VMP A3
A REoR SISt 4 lrk sig VMP A% AR A
20| $AIE/% VMP %ol 7}dslojols Ef A ARl
Arsl A Wrp Zowct

T2 1. 2 Aks Ay slE Rulo|A SEst Alsl A
7b A A|ARo]] AgEo] VMP DE7|oA AeiE A%
2] SWOJ A& Aol FAle o] Z13ojct

e o

fu

P

i

B Situation Information

525 EE 33! 3315

Fig. 1. Situation Information Acquisition in A System

1.3 A System VMP Message Process By VMP
Datalink Processor

A A2El] 9l VMP Tje UyRdoz
SMFD(Smart Multi-Function Display, ©]3} ‘SMFD’)
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Table 1. Embedded Software in A System

SW Item Function

Communication between

SMFD Interface SW SMFD and VMP DLP

VMP Mesasge
Encode/Decode and
Transmission/Receiving

VMP Datalink Processor

Application SW Display Symbols on the

Map
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140 Journal of The Korea Society of Computer and Information

L < b

Situation LDP/IP TCRAP) _—
Bequisiion | SMFD SMSF\E)VVF Epplication
Swstem

WP DLP

Fig. 2. Situation Information Transmission Process in
A System
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Fig. 3. Packet Encapsulation Procedure When Sending
VMP Message in A System

2. Improved Metohd Of Sharing A System
Situation Information by VMP

2.1 Removing Process of Sending VMP
Observation Report
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2.2 Adopting One-time Situation Information
Send Button When Sharing A System Situation
Information By VMP
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Fig. 4. All Situation Information Sharing by Pressing
One-time Situation Information Send Button in A System

2.3 Combination of Many VMP Messages Using
Repeat Function Of Application Header
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Fig. 5. Structure Of 16 Entity Data Combined
VMP Messages
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2.4 Analysis and Comparative Evaluation
between Existing Paper and Proposed Paper
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Table 2. Comparison Between Existing Paper and
Proposed Paper

Item Existing Paper Proposed Paper
- — W
Improve - Variable . Application S .
- Variable Message Processing
ment Message -
. - - Combat Radio Network
Section Processing
Protocol
- Application SW Variable
Message Composition Method
- Application SW Variable
Message Sending Method
- Variable - Application SW Situation
Improve . .
Message Information Sharing
ment
Method Encode/ Procedure
Decode Method - Variable Message
Encode/Decode Method
- Message Sending
Protocol of Combat Radio
Network Layer
Improve
ment | Average : 38 % Average : 849 %
Rate

IV. Experiment Result

1.1 Experiment Overview
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1.2 Experiment Environment
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Fig. 6. Experiment Configuration Diagram

1.3 Experiment Result
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Table 3. Size Of Position Report and Information
Report Message

Message Size(byte)
Position Report 70
Information Report 62
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Table 4. Size Of 16,14 Combined Information
Report Messages

Message Size(byte)
16 Combined
Information Message 859
14 Cpmblned 753
Information Message
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Table 5. Size Of Acknowledge Message

Message Size(byte)

Acknowledge Message 24
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Table 6. SR Message Size Of 16,14 Combined
Information Report Messages

Message Size(byte)
16 Combined First SR SR Header 12
Information Message SR Data 484
Report Second SR | SR Header 12
Message Message SR Data 375
14 Combined First SR SR Header 12
Information Message SR Data 484
Report Second SR | SR Header 12
Message Message SR Data 269
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Table 7. Improvement Rate Of Radio Network
Usage Frequency

Item Impovement Rate
Radio Network Usage 93%
Frequency
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Table 8. Test Result

Test Average Time
Test Without
Improvement Plan
Test With Improvement
Plan

9 minutes 51 seconds

2 minutes 17 seconds
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Table 9. Improvement Rate Of Transmission Time

Item Improvement Rate
VMP DLP With 76.8%
Improvement Plan
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Table 10. Additional Test Result

Test Average Time

Test Without
Improvement Plan

16 minutes 22 seconds

Test With Improvement

3 minutes 18 seconds
Plan
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Table 11. Improvement Rate Of Transmission Time
In Additional Test

Item Improvement Rate
VMP DLP With 80.0%
Improvement Plan
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V. Conclusions
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