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ABSTRACT

We intend to identify the Hazards of aviation safety as we provide web that related factor of aviation
safety based on ADS-B data in real flight data in various aspects adding space and time factor unlike the
existing visualization expression. It is possible to check the occurred areas of hazard and occurred point of
hazard depending on the time as we provide time and space analysis and display the flight path on GIS map
using the latitude longitude coordinate system in ADS-B data. In addition, This study will be helped to reduce
accident of aviation safety as we provide multidimensional analysis for occurrences of hazard divide by

airports, airlines, flight models respectively.
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Table 2 Severity Classification of Occurrence Result by
Hazard Factor

3| 99 7 slalesl 97125 : -

- 3g7] APk
- ol flafscle] ApAbaL m=
g | ) A ATl Fahs e o A
AlodE B0 12 gume gt 29 el e
(Carastrophic)|  wiopet ogape wlal 4 gAY, cxel mols
837 gxle] g)alow nbdg J8 2. 3D AE(F)e} AA| 2A A2 F]lgt
T 9= Zlog Iy AL 5719} LTE 71|57 x| &=
T oo e Fig. 2. The layouts of UAVs and LTE base stations in
- gF2r] Abamab our 3D city map (left) and real urban area (right)
- 3 Slsasle] wA Al =
£ 2] s Abel Eahe
S oww | dem wusc gee e 4 '
(Hazardous) | o] Al7eh 943k =& = 97 st
o gl el e g
wel H7b ozAE fshs K
Ao R == 7S s
- 337 FAm o
| owe |- emvamaem v 2
(Major) o] F3tA 28k Aol <dsko] A :
Sejria ek 45 X(mj ¥(m)
) - kiAol slgE G 23t J2l 3. sHR(EE ) THAIE o4
D ° AFe] ofsfo] mlmlgk o g ek Fig. 3. Example of safety distance (protection level)
(Minor) i Ao visualization.
- AgbAelelE ket 3
E u-§- 7w Aol odsk = vl oigt :
(Negligible) | $13o2 wbds]x] o= tha 3 : \
EETER A ‘
SEOUL !
X2
282 18
ARE o]-g]t v A3t 71 A Mell Al L
[23 113 7ol HH 2244 Adel| Wil 55 A2 7
2 Tl Ak
ERF [EA A9 LTE 591 7]MF F<137] sk
Azl A el S A7 2 A4S w7 AR = »
4 9

a7 4. E3(Go-Around) A5+ FA A4S} <A
Fig. 4. Visualization example for Go-Around of all parts
of the country.

a2l 1. AZEE 3 gk Ad 3 o ellde (23 219 [2d 313 zEo] FlEgTel
Fig. 1. A consolidated prediction of airplane’s status 5k A|ZsE xedsll=d]. GIS 2D9} 3D A==

through a visualization.

966

www.dbpia.co.kr



S

oo

bk flalasl A Y Eabel ) Azl W3t AT

/

3 Ferlel fAE AAskske wlel Agsksit
A [ 419} Zo] A=Al gl esl

EAE & ol 2 QLS GIS A% Aol Eals)
el esle 2P ) A7) AL 2 5 o=

. AIZEE I8t HIO[E 2|

=
r
5
=
2
r
=
X
j&

= |24l = ADS-B dlo]H]
Z o]&3] gl aele 438 4 ¢l Go-Around,

] =216 ul=

Airborne Proximity, High Energy ¢l &=8< %

et Saebdell= tlekgt $lslagle] EAskARL
FOQA Ho] e RSl

3 2.qlEl ﬂlﬂ ﬁﬁol 7%6%1 , FOQA HloJe]&=
Al A 28A] ko Bak dlolE]e] A7 o]
7 - 5 5] e n R dlolE] EHe oy
o] slen® ADS-BE F3ll E3AQl 9138l &+
o] 753 FAIR AA AT

[3 3]°l &123& ADS-B dHlo[e|e] F8 AHES
gl om, Go-Around s AlZEkslr] $sl [13
519} #o] fl=(Latitude), 73=(Longitude), %=
(Altitude) 7S 83l ZU-¥3HOrigin) =} =23
HDest) 5] & A3 20, ADS-B2] [05 Hex
Identification] %3 &-83}¢d 7](Flight Type)¥} vl
3l

[3£ 3]<> ADS-B HloJEld]] $l= 8
3] 7]%3k Aok

w3l 3719 AFAI wEks sesle] %
A7} 7Fedt 52 (Runway) @t AA3Hdc o
o] [ 6] 919 [23] 519 Al WA E*(Causgn
CPA420)°1 gt /H]—,— vz 2 AR S-S 3kls}
7] $18] ADS-BellA] FZE3te] =g A7) ‘ﬂolﬁ 1=¢

[ 6]ollA wiwkx]=t Z3 Specific Energy©llA]
Zrel 191 &H5o] Hx| #4S 3l FAE vlo]
'+ Anomaly & FAI3H A2 Go-Around”} WSS
Aoz ofatsl= A1H 2 #3telr) o] Go-Around
A1 53} 91#] hel-& F3l| High Energy?l 1317432
Zo]7] 98t FHo = dloJelE +A 3k

o]} ko] ADS-BD H ghgbd 93| asls A7t
slalr] $lel] 2 =ellAl= [:La 719} o] Hlo] B2
TAsl o, dlo|eso] A~ PostgreSQL 9.5 WA

(¢3

W85 A

1) ADS-B+= GPS 914 3 Alz=wl} 1,000 MHz 3% 335
og3le] 7] A AT UA Frvict 23] - w
5 A 2 o el Abgeg wshs ] 2
AAek 4715 Axsh o] dlolelE $A1d 4= 9k

H 3. ADS-B HloJEle] 8 AHE
Table 3. Main columns of ADS-B data

ks . Rk

MSG, STA, ID, AIR, SEL,

1 M o
0 essage type CLK S02 %A

0 Transmission o 8-S g 9lEA
Type e = gle AR
03 Session ID (Not | & An]el|x]= «“1117 20t
Used) vehd
Aircraft ID (Not | @] A]elA= “1117ZRE
04 5
Used) vehd
Hex - -
3laly]e] 78 Ay B
05 Identification e I
Flight ID (Not | ZH]olA= “1111117 =253k
06
Used) b

07 Msg. Gen. Date | WlAIZ|7} A E=}
08 Msg. Gen. Time | W]AIA|7} A= A]7E
09 Msg. Rec. Date | WAIA|7} =215 st
10 Msg. Rec. Time | ®AA|7} 215 AJ7E

719

11 11si _
Callsign Callsign(=3F3-3 )

12 |Altitude 719 =
13 Speed ¥719] 4=(Ground Speed)
14 Track Angle ag71e] Wzt
15 Latitude 3719 Q%
16 Longitude ga7le] A=
3719 BN

17 Vert Rate 2%

327]2] Squawk Code

18 Squawk Code

19 Alert Fg71e] AR o34 (0 or 1)
20 Emergency 719 v o34 (0 or 1)

3}l

43719 $2717F 24431

37
21 SPI Eo]g)=A] 4% (0 or 1)

ﬁ]_:ﬂ_7 o] x|AHILE o B
22 On Ground 0‘; "I)H V2% < ©

Date |GA Time Callsign Origin _ Dest __ FlightTypeRunway _ filename

20190101 2019-01-01 20:12 CPA420 RCTP  RKSI  A333 CPA420-1546151180-airline-0222-2.csv
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20190107 2019-01-07 1316 KALST6  ZSPD  RKPK  B739  36L
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Fig. 5. GoAround Data that processed the origin ADS-B
for Analysis
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1 [Date(ksT) ident  Type  Origin  Destinatio Time (UTCLatitude Longitude GroundspiAltitude (FRate  Course  Direction Facility Na Facility De Estimated filename Specific Er
2 2019-01-01 19:57 CPA420 A333 RCTP RKSI 2019-01-0 37.13722 127.0427 254 9625 -851 239 Southwest FlightAware ADS-B CPA420-1546151180-
3 2019-01-01 19:57 CPA420 A333 RCTP RKSI 2019-01-0 37.12674 127.0147 239 9450 -577 246 West FlightAware ADS-B CPA420-1546151180-
4 2019-01-01 19:57 CPA420 A333 RCTP RKSI 2019-01-0 37.11312 126.9772 221 9125 -606 245 Southwest FlightAware ADS-B CPA420-1546151180-
5 2019-01-01 19:58 CPA420 A333 RCTP RKSI 2019-01-0 37.10628 126.9586 213 8975 -913 245 Southwest FlightAware ADS-B CPA420-1 0
6 2019-01-01 19:58 CPA420 A333 RCTP RKSI 2019-01-0 37.09424 126.9258 209 8425 1100 245 Southwest FlightAware ADS-B CPA420-1 0
7 2019-01-01 19:59 CPA420 A333 RCTP RKSI 2019-01-0 37.08257 126.894 209 7875 -950 245 Southwest FlightAware ADS-B CPA420-1 0
8 2019-01-01 19:59 CPA420 A333 RCTP RKSI 2019-01-0 37.07021 126.8604 206 7475 -717 246 West FlightAware ADS-B CPA420-1 0
9 2019-01-01 19:59 CPA420 A333 RCTP RKSI 2019-01-0 37.06368 126.8425 206 7325 -5T4 246 West FlightAware ADS-B CPA420-1 1
10 | 2019-01-01 20:00 CPA420 A333 RCTP RKSI 2019-01-0 37.05214 126.81 208 7025 -559 246 West FlightAware ADS-B CPA420-1 0
1 2019-01-01 20:00 CPA420 A333 RCTP RKSI 2019-01-0  37.0475 126.7869 198 6850 -462 275 West FlightAware ADS-B CPA420-1 0
12 | 2019-01-01 20:01 CPA420 A333 RCTP RKSI 2019-01-0 37.05553 126.7529 192 6625 -398 290 West FlightAware ADS-B CPA420-1 0
13 2019-01-01 20:01 CPA420  A333 RCTP RKSI 2019-01-0 37.06155 126.7368 191 6525 -386 308 West FlightAware ADS-B CPA420-1 0
14 | 2019-01-01 20:01 CPA420  A333 RCTP RKSI 2019-01-0 37.07644 126.7265 193 6400 -459 343 North FlightAware ADS-B CPA420-1 0
15 2019-01-01 20:02 CPA420  A333 RCTP RKSI 2019-01-0 37.10275 126.7178 186 6150 -443 346 North FlightAware ADS-B CPA420-1 0
16 | 2019-01-01 20:02 CPA420  A333 RCTP RKSI 2019-01-0 37.12611 126.7105 172 5950 -429 346 North FlightAware ADS-B CPA420-1 0
17 | 2019-01-01 20:03 CPA420 A333 RCTP RKSI 2019-01-0 37.15218 126.7022 173 5700 -508 346 North FlightAware ADS-B CPA420-1 0
18 | 2019-01-01 20:04 CPA420 A333 RCTP RKSI 2019-01-0 37.17759 126.6942 174 5400 -581 346 North FlightAware ADS-B CPA420-1 0
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Fig. 6. GoAround Detail Data
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a2 12. 34, 715 Go-Around Z14 A3}
Fig. 12. Visualize the number of Go-Arounds by airline
and flight type.
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Fig. 13. Visualize the airline’s Go-Around status over
time.
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Go-Around Locations

2! 14. Go-Around7} WHAEH B4 3719 % w3} 273}

Fig. 14. Visualize the change in altltude of a specific aircraft with Go-Around.
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Fig. 18. Mid Air Collision risk hst.

Lesfiet | & OpenStreetMap contributors

8 19. AR Al 35 5% AF A48 A
Fig. 19. Visualize the risk of Mid Air Collision on a
map
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Fig. 15. ADS B day for each aircraft operated on a
specific date.
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Fig. 16. Visualize the area where the Airborne Proximity
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J8 17, Azk wsle) whE s 24 wje A7ks}
Fig. 17. Visualization of close flight by altitude
according to time change.
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Fig. 20. Visualize the altitude of Mid Air Collision risk
situations.
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