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The Data Compression Method for increase of Efficiency in Tactical Data
Communication over Legacy Radios
o s A FARDI I R
Dong-Sub Sim Ung-Hee Shin Ki-Hyung Kim

Abstract

The Military Tactical Communication technology for effective network-centric warfare is developing. Targeting
broadband wireless transmission, core technology for connection, and Transmission technology that secure
survivability under High-speed Movement environment. On the one hand, Tactical data communication system that
reflects military characteristic is developing on the base of Legacy communication equipment which is used in the
field. Because almost every military units in the field have used voice to communicate which lower efficiency of
operation, they have made effort to Substitute voice communication which delays military Operation Tempo to
digital communication. The Communications environment of troops in Forward edge of battle field area is very
poor. Especially in terms of limited frequency allocation and bandwidth. Therefore, improving the efficiency of
frequency is essential for Military Tactical Communication. This paper is about The Data Compression Method for
increase of Efficiency in Tactical Data Communication over Legacy Radios which are UHF, VHF, HF Radio. I
proposed and proved the most efficient Data Compression Method that reflects military characteristic, after
analyzing the experimentation, which simulate CAS(Close Air Support mission) data transmission between Pilot and
TACP.

Keywords : Tactical Air Control Party(TACP, &35 4|4h), Air Support Operation Center(ASOC, 3342tz E ),
Network Centric Warfare(NCW, W E $] 32 4134), Closed Air Support(-7 &2 L 2hA1)1
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CAS CHECK-IN BRIEFING
% Adrcraft Transmits to Controller

Alrcraft: © this is "
(Controller Call Sign) (Aircraft Call Sign)

Note: Authentication and appropriate response suggested
here. The brief may be abbreviated for brevity or security
(“as fragged” or “with exception").

ldentification/Mission Number: * "

Number and Type of Aircraft; ©

Fosition and Altitude: * "

Ordnance: °

Flay Time: * "
Ahort Code: © "(If applicakle)
*Remarks: * (NVG, LST, Special Mission Itemg]

*QOptional Entry

0
AR tigt AlE- A2 Table 13} 24}

Fig. 4. CAS Check-In Briefing”
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CAS BRIEFING FORM (9 Line)

(Omit data not required, do not transmit line numbers. Units of measure are
standard unless otherwise specified. * Denotes minimum essential in limited
communications environment. Bold denotes readback items when requested.)

this is
(terminal controller)

Terminal controller:*

(aircraft call sign)

*1. IP/BP:=
*2. Heading: “ “ (magnetic).
(IP/BP to target)
Offset: * (left/right) ”
*3. Distance: " “
(IP-to-target in nautical miles / BP-to-target in meters)
*4. Target elevation: * “ (in feet MSL)
*5, Target description: &
*6. Target location:* P
(latitudedongitude or grid coordinates or offsets or visual)
7. Typemark:“ “Code:”
(WP, laser, IR, beacon) (actual code)
Laser totargetline:*___ “degrees”
*8. Location of friendlies: *
Position marked by: “
9. Egress:© “

In the event of a beacon bombing request, insert beacon bombing
chart line numbers here.

Remarks (As appropriate):
(threats, redtrictions, danger close, attack dearance, SEAD, abort codes, hazards)

NOTE: for AC-130 employment, lines 5, 6, and 8 are mandatory briefing items.
Remarks should also include detailed threat description, marking methad of
friendly locations (including magnetic bearing and distance in meters from the
friendly position to the target, if available) identifiable ground features, danger
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: ; : A fi v 8l
Fig. 5. 9-Line Briefing EZokA Message Number 00 3¢
Message Titles CAS Check Inv
Message Purposes Transfer the fighter information to TACP.»
Tab|e 1 . _g_é\_)\ |:|.|| )\l xl /él Eg A.I Field Index No.» Data Field Name« PackingRulese| # Bitse
1 Mission Number+ NNNNEE« 244
. 2. Call Signe EENN« 170
Message Sender Sender Destination Destination | &4 T o 30 Number of Aireraft Types NEENNE« 260
Type Activi Activi o A ° +e Ordnance- XTI Yare
P y y S« Play Time+ NNE« 12¢
< 6.0 Abort Codew EEE« 150
Cell H| . Cell X Cell - )
Cell | TACP | 559 50, | Fighter |~ 37 | UHF ﬂ“]’ L Qver OPe NN 100
4 Al TR 37], = Base Overs NN« Je
T3 Base Number« No 4o
CAS A7) A7) D, 37, 74w Altitudes NNo 7a
. |Fighter| AX | TACP HH | UHF | 9%, A==, MesEapaube L
Check-in Y Message Titles 9-Line Briefinge
xug B _I_/\] 1[1;8} o]llﬂ_/\] Zl’ =} )
- - > F Message Purposes Transfer the mission information to Fighterss
= Field Index No» | Data Field Name« PackingRulese| # Bitse
60-8 60-8 . 60-8 A8 : e !
; 11 IPL. d NN.NNNNN 25
Briefing TACP ZA 142 Fighter A UHF HAEAl Az} 12 P Lzz;‘?tue;ed N
2 Target Elevation« NNNN« 140
P, ¥3 Ho]_ -o}: 3¢ Target Deslcdptlmw TT&T.J o vare
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. TACP | 59,5, | Fighter 2 | UHF Ag, o]gAH, 120 Target Longituder NNNNNNNNo | 260
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= T, Sl Laser Codev NNNNN- 174
6.1« From IP to Target Heading« NNN« 10«
CAS CAS 13 62 From TP to Target Distances NNN NN» 18+
CAS O A x O AN 2ZA u]—’)\ 7F T.1e Friendly Location« Nge 40
QAN TACP | 83X | ASOC SAAN | HF | SALHYAR 720 Friendly Distancer NNe 7o
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Abort C

"Remar

Alircraft: “

Note: Authentication and appropriate response suggested

Identification/Mission Number: *

Position

Play Tin

CAS CHECK-IN BRIEFING

Aircraft Transmits to Controller

this is
(Controller Call Sign)

{Aircraft Call Sign)

he brief may be abbreviated for bre\uty or SeCUI'IW
gged” or “with exception”).

(123408

r
A

/ !

I

and Type of Aircraft. =

and Alfitnde-

Mission Mo
Brts

Data Size :
6Bytes

Numeral(4) =14 Bits
Eng’ Letter(2)=10Bits
Data Size :

3Bytes(24Bits)
Compression

*Optional Eniry |
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Processing

Processing

Etc.
Processing

Combine
Processing

Processing

Num
Processing

(T
Array
(Packing)

Fig. 8. M= HlolH & d2|&

Table 3. E7t&t A & of

Rules |Format Processing Method Size
Number DFple11d111g on the number of digit. it determines the size
of bits
Rulel | N [0-9:10cases <16=2" 4
Rule 2 | NN ]0-99:100 cases =128 =2 7
Rule3 | NNN | 0-999: 1000 cases < 1024 =2" 10
Rule 4 [NNNN| 0-9999 - 10000 cases = 16345 =2 14
. There are 25 cases fora character. Therefore, there are N
English N -
times 2 cases for N characters. (A~Z : 26 cases <27)
Rule 3 | nE 11E=25 \-25 e e =35: Sn
Combine Split the combined message into digits and characters
and apply the above method.
Rule6 | NE [N+E=4-5=9 9
Rule 7 | EN [E+N=3-4=0 9
Eliminate decimal points by multiplving 10 tothe
Decimal number of decimal fractions and then add one bit for
sign
Rule§ | NN.N [ +NNN=NNNx2=2"x2" 1
N times of 7bits and add 7 bits for indicating the end of
Text
the text
R N characters or digits and 7 bits forindicating the end of
Rule 9 | TXT N . 3 n~+
TXT(One character or digit< 128§ =2
Others(Ete) Not the all but limited processing of decimal fractions.
There are constant number of cases
LAT | * OKQD.DUODUR:X 100000 = +9000000 =18000000= 25
33554432=10"
Rule 10
Long | £ 0-180,0000l1>< 100000 = +18000000 =36000000= %6
67108864=10"
Rule 11| N8 |8 directions or None = 9 cases =16 =2 4
Bule 12| N5 | 5 different colors fora Cell =8 = 23 3
Rule 13 B True or False = 21 1

Qo] AF3 CAS Check-in WA A2 Mission
NumberZ =9l 1234ABE <& £°] A3 Mission
Number= 4773} AFAo] NNNNEEZ= @202 A9
o] Ut} Fieldsoll 1234AB7} YE =@ Lag]Fol 9
3 JdES Xl Jde= £AF A, & E3H(Combine)
Prog Fotxm EIAE ZZAo] o]Fo Xt
NNNNEEZH= #4o2 RE 3 24+ A2 AR
=, I Agee 4112347k 019 FHolol FFHE) B
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CELL | 213 | reck n| 2213 | 2808

48 64 176 184 576 1344
Sk 23 126 122 291 922
RLE | 152 264 296 680 | 1408
LZW | 152 264 296 672 | 1328
&3zuk | 9328 | 9392 9416 9624 | 10160

I A3 RLE 27 Lzw Wae & A
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Compression Rate (%)

£000.00 =

5117.39

167083 117048

40000

2000 T T
CAS CAS 9-Line CAS
Checkin Approval Briefing Request
—4— Packing 66.30 78.07 5052 85.00
—8-RLE 160.87 120.75 118.06 11048
LZw 160.87 12075 116.67 10190
—=—Huffman | 5117.39 225283 1670.83 117048
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@ HF Radio : ASOC, TACP HF Radio

(D-a TACP UHF Radio / D-b Aircraft UHF Radio

@ TACP, Aircraft Modem

(® UMPC(Ultra Mobile Personal Computer) : user Terminal
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Table 5. =2 &) sl z=cd

No Name Size Description
1 Type 2 bits | Frame Type
2 UseEnc 1 bit convolution Channel Coding
3 Segment Count | 4 bits Total.number of segmented
Tactical message
4 InfolD 2 bits | Tactical Message ID
5 Index 4 bits | Sequence number of a segment
6 Data Length 7 bits | Datatotal Length
7 TXID 3 bits | Sender ID
8 RXID 3bits | ReceiverID
9 [DTable 6 bits | Participantusing ID Table
10 CRC 8 bits | Error check
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