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Abstract

In this paper, we propose an efficient algorithm which can relocate the datablock of an aircraft when it is overlapped. If
the datablock which represents the aircraft information in the control display is overlapped, relocation without overlapping
is necessary because it is difficult to control the air traffic in this situation. The proposed algorithm relocates the data
block with minimum movement by considering the characteristics of datablock. The moving distance of minimum
movement is calculated using the height or width of rectangle which is created during overlapping. And the moving
direction of minimum movement is calculated by considering the directivity of the datablock. When the distance between
the target symbol and datablock is distant enough, the relocation is carried out using the existing algorithm as a special
case. The proposed algorithm shows improved performance in comparison with the existing algorithm due to the fact that
it considers many different cases of the datablock.

Keywords : rectangle separation, rectangle overlapping, ATC(air traffic control)

I.M &2 H AYIFAA Fa71E BASH, Zhake] Al W

ol 3715 ghdaA #AZ Aol Yol @A

gy ZHe A} g2 okAd & ] FFuEHFE gAY B FFA &F3E g,
LA ZHE EAANR 22435 s otk BAAE = =ehul Q7)o AP 99 wEre g, 9
o TGS Bl FHAA| o ZRE 7kl w4 st AR A W=l &9 #F o= Frkstal 9l
th 2014 1/4%7] AAL QA el Ae] 18609 0%

s el ¢ AEel lstojela Axiweke %ij%_ Jde] A 138%, =ulA 59%= whad b
ZDept o’f Electroni; ];ngineﬁelringblnha _'University) s F Al D]-[Z] oIAE v Fgarse] 7k <
© Correslpondjng Author(E-mail: great,_ihyup@hanmail.net) A FeRAS LeHoR S AL Badol
# o] =¥ stuign wugedFule X9E v HFEa vk FFBAA2E] FasAg o o)
oF 39 AT A= AR 250 R oua[?’], 1 F AAANAE

A AR 2014908204, $4 YAk 20149109149 A

A

A& 20143102828

(2515)



gHE 2

118

T o W o W 63
Qﬂﬂ%auﬂ =
Hoi.ﬂlMﬂ,_nﬂ.uu -
e R B
W E N ) ol
] LR R =
I <
,Oll_lo‘_._moo_,tl —_
oo B me K 9 =
i X N
o o= AR
T S S
PRy alEg B
g L wmwaTa Mg
= ) D Y or
ds B v dmes In
5 ~ a0 W = eyl
- s ol sﬂﬂw o
T MEwZe @y Y
.= i 0 ©
i T B R
_.._om iﬁﬂdﬂjﬂﬂfl,ol HWT
700 - W
TO Wy T W MO —
ﬂ_/mﬂmamﬁ,% aow
T CE oo R ro
W, T oo P Y NG
A = o8 T 5 o) o A
T OO ESTTRHe MY BT e B FEHN T W ER R TR
T Mu..ﬂ_a%i%%iwoﬂﬂ%@rzmm% ﬂ_%%%ﬂ%yﬂém zﬂ_ﬁﬂﬂ
0y = 0T BORO o < oV o Ho ~ ol —
M o R T o ~ w L ™ — T o) Ho B! ) o No o
= _EMEﬂMWQMﬂﬂWWEmeiéﬂ TR E LB 5 R
< — = T o) B
B g el PRIk e el 0T glgdgIeER pil ool g o
%@.Mﬂ%ﬁ@%;aﬁasarﬂoua%wﬂ,%EE oy % =] o T
T A EE o ®o R g B g BN g B gy g wOp o _ A2 o 5
EMMVUrﬂHM o W N g WS T Jﬂlaﬂmﬂoﬂnﬂ N ERE— oy
FX O FE R =Ty P Ny mm®m Ho B2 ooy T
Ma®H T oo ls w o W oo L o 00 -
oﬁwn,oﬁmﬁXﬁuhﬂjudﬂwm 2l o B o B E TR T i -1 R
TEEE PR T b B R R EEHEE MES S omT w0 BTI M
Ao ‘;oﬂ”E T o~ W i _ 2 X iR i T T = ol il |ﬂjl1Eldﬂ
T oo W=D BT oW %o ® Ak ® ISR = P oy o= 2 ™ oo ol @ B 5 2 m
Sm T o Ew o o 2.y Eiaxizlhe s d 457 2n 2
) = ) ” 4 o o W 2 i %Eum I © W g X < o & mono
_@r%%mﬂﬂm@r%ﬂ%#ﬂ%ﬁiﬁﬂﬂr@. %MJ%H%Lﬂwu < Sﬂwma%_oy
= = ! — "o X L 3 - W : 8 < A -
qu@ﬂww%yafmm%dr.7jﬂﬂxU;o v .%xoﬂwlm%ommwr ._m. T oor @ T e
71_:.WoA,A| MﬂAEH @ro%kﬂgemﬂHﬂoo#a_ﬁo,_@rrﬂlmwalo_%ﬂ;lmﬂnmeﬁh - |ﬂmWﬁﬁle
= )T i w 70 ) '~ Mo do M g8 T Nm BT W E < N T° il
AR R S S T ARt G
oo gmndTE e P by _  ITFRE T UGG S
oy Mo T oan X 20T W RO e W o MY wy LN
BT 0w PT ey ok ®T on ooy 3% ol of * T w A = B O x o
oW T DR o N E R R N H R o %R KOK R OKe TR NR W N L Y

Hlole{2 52| o
2. Example of Datablock overlapping.

Fig.

(2516)

F7] Callsign, A A

5}

=
=



20148 11E xSy =2X A 51 A H 11 =
Journal of The Institute of Electronics and Information Engineers

o] -]

HlolE &5 9] Auix= A4 18]l o] Fo
| AHsoR o] FojAof Ft.

npAgto 2 ol &L dAlgtdd A 7 el
A8 917) Wil Awe] 7]el 2ot
3 ARy = F Holmz dHolE i)
= 7ke & FA] A

¢

o

[e)

ot Ho

Ok

= O}
T2 et

I

II. CIOIHES MufA] Y1elF

=
2
v

e
o ﬁrﬁ
o
o N
S
>
)
ol
o2
tio
AN
X
™
>
>
[T

ol
O
rir
E
o
15
=
PN
o
k)
I
9,
oft
n)
o
v}
L |o

ilA

2
=)
R
rir
N,
S~
2>
&
ogh
o
rr
Moo
&

=
(o mju

R
s
[y e Y
kl
rot
=2
>

o M Y oft

H & T2

"y

o

-

o -

e e S

Jh o

L

=

ROt o

ro

i
1S oX
o oglo
alN
o

o
=2

rlr
Y
g2

h
1y
=

TS/ 17
fd
o o

£l
o ow

iy N

2

1. LFR €125
LFR(Largest Free Rectangle)
o QrellA] 3hte] AALE S

o)

B ER:

R

223
b

ufj =] 3l

Ro
Ry
Largest Free Rectangle
ey s e e i
R,
a8 3. LFR 112|529 o
Fig. 3. Example of LFR Algorithm.

(2517)

119
Vol. 51, NO. 11, November 2014

LFR_Algorithm(idx)
if idx is 0 then, Ry is located in Space.
else
for i=1 to Num do
FR; is maximum (FR{, FR?, FR{, FR/)
LFR is maximum (FR;)
end
Riax 1s located in LFR
end
Num = Num+I
end LFR_Algorithm

LFR 242|&2| ofAlZE

Psuedo code for LFR Algorithm.
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Table 1. The value of Ma and Mg by overlapping.
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DM _Algorithm(Da, Dg) // Da&Dg is datablock
1 if No Vector Quantization then
2 D4 is relocated to Ma
3 Dg is relocated to Mp
4 else // Use Vector Quantization
5 if same vector direction then
6 if Do > Dg position then
7 D4 is relocated to same direction
8 Dg is relocated to opposite direction
9 else visa versa Da&Dp
10 end
11 end
12 else if opposite vector direction then
13 if Do > Dg position then
14 D4 is relocated to - vertical direction
15 Dg is relocated to + vertical direction
16 else visa versa Da&Dp
17 end
18 end
19 else // other direction
20 if Dy is selected then
21 Dy is relocated to opposite direction
22 else Dg is relocated to opposite direction
23 end
24 end
25 end DM_Algorithm
a3 10. DM Z11Z2[&e| oAtz E

Fig.

10. Psuedo code for DM Algorithm.
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Table 2. Result according to vector quantization.

D.diff L.curr
s No VQ 29.14078 179.3132
o o 4VQ 6.75708 175.0564
j_r—é! 12. KAD|ng A_-{!E.l %191 8VQ 6.58995 173.7147
Fig. 12. KADIZ and Sector region. 16VQ 9.73043 179.2402
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Table 3. Result according to algorithm.

D.diff L.curr A2 £X(ms)
LFR 11590091 | 359.7188 0.0961
DM 4.40880 368.1255 0.0103
DMLFR 6.58995 173.7147 0.0088
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