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Software structure design for processing various tactical data

Jin Woo Kim*, Woo Sin Lee*™, Seung Chan Lee***,

Kk okok

Young Don Kim So Yeon Jin*****

Abstract

In this paper, we propose a message transmission processing structure for efficient use of radio resources.

Existing tactical data links have more data and accumulate more data than the amount of tactical data planned

according to the situation. This may result in delays in operations and additional problems. To prevent

this, priority is assigned to the message and transmission is performed according to the priority on a single

basis. And we design a processing structure that can update duplicate messages and delete old messages

in order to prevent waste of radio resources. Experiments are conducted to verify that these structures

can be implemented and applied to data links.
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1.1.1 Link-16 Messages
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Table 1. Major J-Series Messages
J-Series type J Message
J2.2 AIR PPLI
J2.3 Surface PPLI
PPLI J2.4 Subsurface PPLI

J2.5 LAND POINT PPLI
J2.6 LAND TRACK PPLI

J3.1 Emergency Point
J3.2 Air Track
J3.5 Land Point/Track

Surveillance

J9.0 Command
J9.1 Engagement Coordination

Weapons
coordination and

management J10.2 Engagement Status
J12.0 Mission Assignment
Control J12.4 Controlling Unit Change

J12.6 Target Sorting
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1.1.2 TDMA Frame structure
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Fig. 1. TDMA Frame structure
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1.2 Constitutuin of Tactical Data link Terminal
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Fig. 2. Configuration of the message interface for
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1. Classification of Link—-K messages
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Table 2. Queuing according to timeslot type

Timeslot | Processing )
Messages in Queue
Type Queue
Weapons coordination and
Retry queue
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Timeslot Priority queue PPLI type messages
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1. Implementation
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Fig. 3. Data processing structure
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Table 4. Pseudo code of Link—K message queuing

int Put_MessageQueue(new message){
get type of new message; //find message type
IF Update_Queue(new message)=true THEN
return;
ELSE
put and
on type;
}
int Update_Queue(new message){
specify a message queue for it;
WHILE(number of message in queue)
IF stored time > expire time * 3 THEN
delete  message in queue;
ELSE IF found same message THEN
update message in queue with new
message;
return true;
END WHILE
return false;

store message into queue based

¥

Table 5. Pseudo code of processing received Link—K message

void parsing(new message){

parsing and make up link_k message;

IF new message = timeslot response THEN
set TSB on modem;

ELSE IF new message
release waiting MR;
return;

ELSE IF new message = management or control
make up MR and put and

= MR THEN

THEN
store into MR
queue;
send new message to MsgProcessingSW;
IF node role = relay node THEN
put and store message into relay queue;

2. Test Environment
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SAH gt EE e et @H(TDL Terminal) 12
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Table 6. Network operation Parameter

Operation | TDL terminal | TDL terminal | TDL terminal

parameters 1 2 )

Node Role NTR TDMA Join TDMA Join

Unit Unit

STN 11111 22222 33333

Relay No Yes No

Dedicated

TSB A-2-6 A-100-6 A-10-6

Contention

TSB B-0-8 B-0-8 B-0-8

Relay TSB - C-100-6 3

3. Test Scenario

Table 7. Information amount in scenario for simulation

J-Message Period(s) Size(word)

LKJ2.5 12 5
Terminal 1 LKJ3.2 132 7

LKJ9.0 Event 4
Terminal 2 LKJ2.2 12 6
Terminal 3 LKJ3.2 12 7

3.1 Message handling per Time slot
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3.3 Priority between messages and message
combination
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4, Test and Result
4.1 Message handling per Time slot

Table 8. Received message for each terminal

received message STN
LKJ2.2 22222
Terminal 1
LKJ3.2 33333
LKJ2.5
11111
Terminal 2 LKJ3.2
LKJ3.2 33333
LKJ2.2 22222
Terminal 3 LKJ2.5
LKJ3.2 11111
A wEQl gl 28 ol 13 o 394 F2lg HjAA]
=5 B "ol HAA Ftell Adakale Relay E}%%%O]
Lgfshd deo] Ftell AR wAAES AR FAEH E
8 HH o 12 o 394 AAde STN “333337 <1 A
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4222227 WAAE T 13} w304 A o]F 1

3L &2 27} dedicated B} &0l A oA AT HA]
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A& $A1814L, relay EFYEFolE B oA 42418 HiAA]
P
T

4.2 MR/Retransmission process

Table 9. Number of LKJ9.0 received at terminal 2

oA & 79 LKJ9.0S A5t %A 6}034 LKJ9.0

Uﬂ*]z = X 19 Zo] 7] # WAARE $41 § MR FAS
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)
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4.3 Priority between messages and message

combination
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Table 10. Transmission according to priority among
messages
Order generated by | Order received by terminal
terminal 1 2
’ LKJ3.2 LKJ2.5
LKJ2.5 LKJ3.2
5 LKJ2.5 LKJ9.0
LKJ9.0 LKJ2.5

Before silence mode After silence mode

1 3
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4.4 Message update/delete

AR TRACK
<HEADER>
<comion
I Hewage Type Lk K Messoge =i [ Word Format [C-Werd =]
I Ve [V | [ Conlruati Word Label {5 =l
<COMMON> | =i | |
I = = | Lage, 1w | 3
susLaseL, J-SERIES 2
| Word Format |C—Word ] I ) Z l—n;m; EnmmmmmJ G
— e DG IGIEATOR i
I Continuation Word Label |C5 st i ackmowedgenent [t Requred =l PP TRALKUMEER BN ICENTITY INDICATOR a
FORCE TR1 IMGICATOR [
- <13.20> 3 : - }“:M j SEEC BT 0
| LABEL, J-SERIES | 3 I S > { P : i
[Message Sequence Humbe | [T '—Iw%"
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T Ry 728 = -
| MESSAGE LEMGTH INDICATOR. | (] I it ST == M:“us?::i :
[ EXERCISE INDICATOR | 1 [ rmonp =l PR PR RO ‘
| WSEC rimadar infermation | fre=3 TRACK QUALTTY 7
PPLI TRACK NUMBER AND IDENTITY INDICATOR a [ Normber of LK Woed | 7 [ ey | 7
FORCE TELL INDICATOR 1
| EMERGENCY INDICATOR | 0
| SPECIAL PROCESSING INDICATOR | 1
| SIMULATION INDICATOR | o
| TRACK NUMBER,, REFERENCE | 37
| | STRENGTH 11
| ALTITUDE SOURCE 3
ALTITUDE, 25 FT & (b) LKJ3.2 receiving of terminal 2
IDENTITY DIFFERENCE INDICATOR, 1 kK mAK 24 m=
I TRACK QUALTTY | 7  <Message Header> - <Contents of Link-K Message Body>
ZEOE s Word Format = 0
v T 2 Label, J-Series = 3
| IDENTITY | T 7 gl 5 Sublabel, J-Series = 2
Message Length Indicator = 6
| IDENTITY AMPLIFYING DEXRIPTOR | Senderld i sl L
el ey PPLI Track Number And Identity Indicstor =
| SPECIAL INTEREST INDICATOR | o] Force Tell ndicatar =1
Emergency Indicator = 0
Speua\ Processing Indicator = 1
—<Message Sub Header : Link-K> Indicator =0
. e i — | Track Mumber, Reference = 66
(a) LKJ3.2 message generation BEOIE z IT_h—Isuengt -4
Pr— Acknowledgement o] Altitude Source = 3
Unk-K DfA|X] 245 B2 Priority 1 Altitude, 25FT = 6
Secret Flag 0 Identity Difference Indicator = 1
- <Message Headers ~ <Contents of Link-K Massage Bady> Data Age 0 Track Quality = 7
e Z Word Format = 0 Message Sequence Number 111 Identity / Identity Amplifying Descriptor =
Message Type 2 Label, J-Series = 3 Link-K Source Track Number 1111 Special Interest Indicator = 0
\ersion 2 Sublabel, J-Spr;‘es ; 2 Relay Flag N
Message Length Indicator = & Data Valid Time 200 A ey
f::ﬁ:’?mgm éj Exanciea ittt = Sl L G D Latitude, 0.0051 Minute = 361234
) ' PPLI Track Number And Identity Indicator = 0 f K Longitude, 0.0051 Minute = 1278875
ool 51 e u MSEC Hr Info 761236644 Pl TG e 1
Force Tell Indicator = 1 Nurmber of LK Words 7 assive/Active Indicator =
: Course = 2
Emergency Indicator =
Special Processing Indicator = 1 Speed = 3

- <Message Sub Header : Link-K> Simulation Indicater = 0

— eference = 37
OB I e I [[strength = 14
Acknowledgement o TO0e Sour
Pricrity 1 Altitude, 25FT =
Secret Flag o Identity Difference Indicator = 1
Data Age o Track Quality = 7
Message Sequence Number 1100 Idsmjty / Identity. Amph!’ying Descriptor =
Link-K Source Track Number 1111 Special Interest Indicator =
Relay Flag 0.
L £ \Word Format = 1
Eflta \:"’“d Emet o Latitude, 0.0051 Minute = 361234
sy “:1" 2”” 0 Longituds, 0.0051 Minute = 1278876
Mg Hac ol 20011022 Passive/Active Indicator =
Number of LK Words F Course = 2
Speed = 3

(b) Check message field
Fig. 5. Confirm message information update

ik 104 12% 712 AA s LKI3.2 WAIA S Wl
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“STRENGTH” Z=2 119 5(a)9t o] A wvic} 14 =
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(c) Received LKJ3.2 Track number of terminal2
Fig. 6. Confirm message deletion
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V. Conclusions
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