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A general Decoding Algorithm for Assembled ASTERIX Data

Long Bin, Li Jianhong
CAAC Chongging Air Traffic Control Branch, Chongging 400000

Abstract : ASTERIX s a data transmission format developed by Euro Control organization, which is widely used
in the fields of civil aviation air traffic control, military, navigation and so on. At present, there are many
algorithms for decoding ASTERIX data. This paper proposes a unique assembly ASTERIX general
decoding algorithm, which can realize the decoding of all CAT type ASTERIX data through modular
assembly, and takes C + + language as an example. This algorithm is different from other algorithms in
that it can decode and access the lowest level data of ASTERIX without the need of user secondary
decoding.
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vector<Dataltem> initDataltemList() {}

{

vector<Dataltem> packageDataltemList;

vector<Dataltem> fspecDataltemList;

setCatToDataltemList(&packageDataltemList,
“PACKAGE” , “Category” , 48, EXISTED_TRUE); setL
enToDataltemList(&packageDataltemList, “PACKAGE” ,
“Length” , 2, EXISTED_TRUE);

setBasicDataToDataltemList(&fspecDataltemList,
“FSPEC” , “Data Source Identifier” , IS_DATA_ITEM_FIX_
LENGTH,2, 2, false, 0, EXISTED_UNKNOWN);

setVariableLengthFspecToDataltemList(&packageDa
taltemList, “PACKAGE” , “FSPEC” , IS_VARIABLE_
LENGTH_FSPEC, EXISTED_TRUE, fspecDataltemList);

}
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class CatO48Data {

Public:

Struct Fspec {

BYTE fx1:1;

BYTE radarPlotCharacteristics:1;

BYTE dataSourceldentifier:1;
BYTE fx2:1;

BYTE calculatedAcceleration:1;

} fspec;

struct DataSourceldentifier
{

BYTE SIC;

BYTE SAC;

} dataSourceldentifier;

struct ModeSMbData

{

BYTE REP; // EEUEL

ModeSMbDataltems *modeSMbDataltems: // FH¥84F 7
EZN

} modeSMbData;

}
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class Asterix

{

public:

Cat048Data catO48data;

virtual vector<Dataltem> initDataltemList( ;
virtual void processDataltemList(vector<Dataltem>: :iterat
or iter);

void dataParser(vector<Dataltem> *packageDataltemList,

BYTE *datas);
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void Asterix::dataParser(vector<Dataltem> *package—
DataltemList, BYTE datas[])

{

int position = 0;

initTraversal(packageDataltemList, datas, &position);

processTraversal(packageDataltemList);
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}
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void Asterix: :initTraversal(vector<Dataltem> *dataltem—
List, BYTE *datas, int *position)

{

for (vector<Dataltem>: :iterator iter = dataltemList—
>begin(); iter != dataltemList—>end(); ++iter) {
if (iter—>dataType == IS_CAT && iter—>existed ==

EXISTED_TRUE) { //category 2%

} else if (iter—>dataType == IS_LEN && iter—>existed ==
EXISTED_TRUE) { //len 257

} else if(iter—>dataType == IS_FSPEC && iter—>existed
== EXISTED_TRUE) {

if (iter—>fspecType == IS_VARIABLE_LENGTH_FSPEC) {
// RIS K: fspec

initTraversal(&iter—>subdataltemList, datas, position); //
AkELh )17

} else if (iter—>fspecType == IS_FIXED_LENGTH_FSPEC)
{ 7/ IRERT P fspec

initTraversal(&iter—>subdataltemList, datas, position); //

}

telse if(iter—>dataType == IS_BASIC_DATA && iter—
>existed == EXISTED_TRUE) {

if (iter—>datalLengthType == IS_DATA_ITEM_FIX_
LENGTH) { // B K AR

} else if (iter—>dataLengthType == IS_DATA_ITEM_A_
PLUS) { /7 &K, a+ BUHN

} else if (iter—>datalLengthType == IS_DATA_ITEM_A_
PLUS_B_N) {//a+bn

}
} else if (iter—>dataType == IS_LINK && iter—>existed ==
EXISTED_TRUE) { // #58%, AMHUACHE, 4S50

initTraversal(&iter—>subdataltemList, datas, position); //
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void Cat048: :processDataltemList(vector<Dataltem>: :iter

ator iter)

{
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fspec JFAAALHE

if (iter—>fatherName == “PACKAGE” && iter—
>itemName == “FSPEC” ) {

setlspec(iter);

}

if (iter—>fatherName == “FSPEC” && iter—>itemName

== “Data Source Identifier” )
{

setDataSourceldentifier(iter);

}
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void Cat048: :setDataSourceldentifier(vector<Dataltem>: :
iterator iter)

{

243t

BYTE* arr = new BYTE[iter—>totallLength];

copy(iter—>dataByteList.begin(), iter—>dataByteList.end(),
arr);

memcpy (destination, arr, iter—>totalLLength);

delete [Jarr; // B arr N

}

Wk IR TUT, B EIEE AL T cat048Data SE41,
J5 Sent ] DL i cat048Data.dataSourceldentifier.SIC #1745
il

7. IRERVEIEREIDERE

2%, P HFEELUT =00, gl ASEE St CAT 282
F1 ASTERIX #fis el A TARHG -

Cat048 asterixCat048;

vector<Dataltem> package = asterixCat048.
initDataltemList();

asterixCat048.dataParser(&package, datas);

(FFAIN, HE78 asterixCat048.cat048Data.dataSourcelden—
tifier.SIC BIATSRIUHRD 5 1 FUIA BB, 248, MFTDJE, iR
A G A TR I A R AT — LuRs U e, LA AATHET
QbR

N

t. B4
IR S — R E ] ASTERIX T8 77, ANEFX i E
CAT AL, SEFln FIRFIEL, 58T catO48 (i C++ fRrB A,
FERIH 58 BN e A catO10 IS 2 cat062 #H4T 7 fRAD.,
TSRS asterix 25, il Cat 284K Asterix 28, FHfE Cat ZBAITT
B, SCBIZ M R R H AR A, BRI T
FORAMERE o [N, S PP SRt R B 317 A R T Se Rl i v
FEMRG . TR T A7 AN R AR 4 2
A SERME] T RS

SR, WA e AN R, H 8

NS

[1] EUROCONTROL Specification for Surveillance Data Exchange — Part 1 — All Purpose Structured EUROCONTROL Surveillance Information Exchange (V3.1).

[2] EUROCONTROL Specification for Surveillance Data Exchange — ASTERIX Part 4 — Category 048: Monoradar Target Reports(v1.32).

[3] EUROCONTROL Specification for Surveillance Data Exchange — ASTERIX Part 4 Appendix A Category 048: Monoradar Target Reports — REF(V1.12).

202412 | 021



