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ADS-B (automatic dependent surveillance-broadcast)i= X}t 3A|2~E] CNS/ATM (communication, navigation and
surveillance/air traffic management) 2] A 7% 2 QA SHA| 2~ AR 5 o] &3] 2}x19] 91X AW E 25 o &2 sl 7|&E
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2~Elo]| A ADS-B HAA|E w3str] ete] ¥ ZAAFE EW ASTERIX (all purpose structured eurocontrol surveillance
information exchange) CAT.021< A 2] 8} t}. 2181} ASTERIX CAT.021-2> A Hlo| E 717} k231 o] d W H 3} . 3ko] =] %] ¢k
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[Abstract]

Automatic dependent surveillance-broadcast (ADS-B) is the core technology of communication, navigation and surveillance/air
traffic management (CNS/ATM), automatically broadcasts its own position information using GNSS and has an advantage of lower
geological constraints and faster update speed compared with legacy radar systems. EUROCONTROL defined all purpose structured
eurocontrol surveillance information exchange (ASTERIX) CAT.021. ASTERIX CAT.021 is modified several times, but it has
compatibility issues with previous version of it. In this paper, we have designed an efficient message processing module regardless of the
version of ASTERIX CAT.021. This implemented module generates patterns to collect messages received from the network, after that,

received messages are processed in the routine that is defined in accordance with the patterns.

Key words : ADS-B, CNS/ATM, All purpose structured eurocontrol surveillance information exchange (ASTERIX),
Packet classification, Binary prefix search tree.
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E 4. ASTERIX CAT.021 tllo[g] o{E AM EH|o|=
Table 4. ASTERIX CAT.021 data pattern search table.

eS| 2ol LM B Bl
PO 39 FFA150 v0.26 39%
P1 50 CD9B3319C0 v2.1 36.5%
P2 48 C51B331BCO v2.1 9%
P3 35 FF8150 v0.26 3.5%
P4 59 CD9B3B69D8 v2.1 2.5%
P5 33 FF8110 v0.26 2%
P6 44 FFA1D120 v0.26 1%
P7 35 F9A150 v0.26 1%

)

(]
FF8110 FF815/ C51B331BCO CD9B3319C0 CD9B3B69D8

p:

FFA1D120 FFA150

F9A150
P7

J& 8. ASTERIX CAT.021 = Zd Eg|
Fig. 8. ASTERIX CAT.021 version decision tree.
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BuildVersionDecisionTree(Patterns)
if Patterns is empty then retun endif

Set root = the maximum frequent value in the Patterns
if the datatype of root is length then

Let fspecs contains all fspecs of root

root.fspecTree = BuildVersionDecisionTree(fspecs)
endif

Set root.m = the average value of Patterns except root
while Patterns is not empty do

O 0 3 & L B W N —

A = Patterns.pop()

if A < root.m then

leftPatterns.add(A)

12 else

13 rightPatterns.add(A)

14  endif

15 endwhile
root.leftChildTree =
BuildVersionDecisionTree(/eftPatterns)
root.rightChildTree =
BuildVersionDecisionTree(rightPatterns)

18 end BuildVersionDecisionTree

—_
—_ O

a7 9. 29| T(gle] A ZY E| 4N Z2A|xe|
oAlmE

Fig. 9. Pseudo code for BuildVersionDecisionTree
procedure based on priorities.
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A do| A Eg)o] =52 slte] A= A 7S /A ER
FE =B shurhs 7H e A4 EYE 7P A

TI§ 9% A9 71Nk A A ERE A shE 3
S YERY &= BuildVersionDecisionTree 2 A] A 2] AL = 0]
o} WA JE == guEo] EASH] RoH Z2ZAAE T8
s, el Eo] Ak HEE Sl 7P R g7 B2 o]
B Ee A S root= AT R roordk ] HENTH
Zolold dlld Aol ah& 7HK= BEAA FHES fipecsoll 5
7Vslar s 2] 3148 E3) BuildVersionDecisionTree 32 % A] 4]
o] JEsto] aF9) A= A A EF rootfipecTrees A3/
th. root.fipecTrees $H33HA TS &3l V- H 4k rootms
o]-g3te] FE 3h& A& A HEES 8~15W AAE &
Y leftPatterns$} rightPatterns = 53}, 10 2] 213} o]
HgkR Y AU Zod 111 538 HYS lefiPatternsl)
F7¥eh, 28] ¢gom 13WS F3l ¥ rightPatterns©
F7Ve) 1ejar leftPattemsﬂ— rightPatterns = 16, 179S &
3 242y 2 A Aol e ste] 25 A4 B root.lefiChildTree
9} = A2 B root.rightChildTreeS 33},

717 102 5741 ASTERIX CAT.021 HI|E1E datag}al 3
W), data 2] B] 7S Zrol)i= SearchPattern 32 A] %] 2] 2JAL =

SearchPattem(tree, data)
1 if tree = NIL then retum -1endif

/I check length
if tree is lengthTree then

if tree.root is equal to data.length then

return SearchPattem(tree.root.fspecTree,data)
endif

if data.length < tree.root.m then

return SearchPattem(tree.root. leftChildTree, data)
else then

return SearchPattem(tree.root.rightChildTree,data)
endif
endif

—_
— O O 0 3O L bW

/I check FSPEC
12  iftree is fspecTree then
13 if tree.root is equal to data.fspec then
14 retum tree.root.version
15 endif
16  if data.fspec < tree.root.m then
17 return SearchPattem(tree.root. leftChildTree, data)
18  else then
19 return SearchPattem(tree.root.rightChildTree,data)
20 endif
21  endif

22 end SearchPattermn

T8 10. HE A4 Z2AXO| oAlmE
Fig. 10. Pseudo code for SearchPattern procedure.
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Fig. 11. A flowchart representing a process for multi
version ADS-B target report message.
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Fig. 12. Diagram of simulation environment.
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