DEBris

AlXHl XIE J|8t ray-tracing M E 10t UAV AIAE! glE AIZ2dI0IH 25 &Y

How to build real channel model based on ray—tracing and UAV System Level Simulator

P<py O™y, TS, WEY, Zue

(Authors) Jung Seop Lee, Hyun Soo Kim, Chan Byoung Chae, Kim Kwang Soon

£Xx StRSAES =g =22 , 2018.6, 515-516 (2 pages)

(Source) Proceedings of Symposium of the Korean Institute of communications and Information Sciences , 2018.6, 515—
516 (2 pages)

e 5 St S 4183

(Publisher) Korea Institute Of Communication Sciences

URL http://www.dbpia.co.kr/Article/NODE07512594

APA Style OlFd, 284, MR, 22 (2018). A Xl XIE J18t ray—tracing M E Dt UAV AlAE! & AISH0IE 75 2.
st SelEs s=lial=2%&, 515-516.

oy HAMICHE W
165.xxx 121.21

(Accessed) 2018/11/06 14:43 (KST)

K= LY
DBpiall A MsEHE 2RE M= MAH2 8 MEIOA ASB, =200 2 M&A=2 WSS 2SotHU MY S AKX &sLC 12li DBpialilAl ME&E M& =2 DBpia2t #5
J 2 20 5l

Hers Mzt 25 02X JAS2 JHE FOIXOL HIGRlH20 0|2 £ ASLICH D222 0/0l ?IEHSH0 DBpialilA MSZ = MASS SH, 88 89 ggez 2¢
O0l8ots < & IOl et &, SAreel Hegs 2 + ASLICH

Copyright Information

Copyright of all literary works provided by DBpia belongs to the copyright holder(s)and Nurimedia does not guarantee contents of the literary work or assume responsibility for the
same. In addition, the literary works provided by DBpia may only be used by the users affiliated to the institutions which executed a subscription agreement with DBpia or the
individual purchasers of the literary work(s)for non-commercial purposes. Therefore, any person who illegally uses the literary works provided by DBpia by means of reproduction or
transmission shall assume civil and criminal responsibility according to applicable laws and regulations.


http://www.dbpia.co.kr/Publication/PLCT00000489
http://www.dbpia.co.kr/Publication/PLCT00000489
http://www.dbpia.co.kr/Publisher/IPRD00010028

2018

AA A& 7|9 ray-tracing ALF UAV A28 2 X EFolg 7= 1
o] AN, HASL, Mg« AF

= O
QA et A7 A g e, 2 g aE ot

(Leejs, hskim)@dcl.yonsei.ac.kr, (cbchae, ks.kim)@yonsei.ac.kr

How to build real channel model based on ray-tracing
and UAV System Level Simulator

Jung Seop Lee, Hyun Soo Kim, Chan Byoung Chae*, Kim Kwang Soon,
Department of Electrical & Electronic Engineering, Integrated Technology*
Yonsei University

o o
B =R = UAV Bl Aest E<S ray-tracing & 7] $18te] A ¥ 79to g 3 txd We we1
AU L& AAg 5 ol& o]gste] Ad AHE de=v)h 28l YA SINRS F3HaL o] & Alld &5 2 Yo F3b4
&S FIEY

A& Hol A AT fAS gAE 91Ss wrETdE
’ = FE71 ok wEbA 90m AbelE B ZH(interpolation)sl
UAV(unmanned aerial vehicle)® ZbAIt] EAlof A FE AHAdel Haslt  orIHE olF 3 A
AMEA FEET Qom oo wWE A7t 43 B2 (bicubic)S o] &3t &FA|RF oA REo|Z]
&= k. ol whel HH Wik oA A vy XHES 23 Q7] "Ee] o] EEE
UAV 857} Folx|x Q). sA|gk UAV & &§3t AA AP FARIAE gtk weba ko] At
FAL 71EY BAMA Y= thEA UAV 7 22 32 AES 31 3 9 interpolation ¥TF. I T
w 93 3D 2 FA4Y F AdvkE 54 wiEd 71EHE ez AY e HWE, T2 T EAE FUHEE

2 A4 548 ZEr(1]2]. 2Hd& dllof g
a8 BR UAV A FaVles AFs7] A% Fagt AHE& FIFojxE FTI O IE F UE
Alz=¥l g8l A& o] E](system level simulator) 52 L5 1Km? o AFEA Aoty AA AFYL
Hre Al g eiriar 3 ¢ Q) 7o 2 AFEelr] wEe] nEC] fAsE A9
B o ERdAE AdEed 9 AFS Azsta vzl 97k AE B¥ES wEolTi R¥ES dHsH
LEZ Wz Al7]aL ray-tracing A E#H]AE £ Wl x] A7) 2SS9t HES 5~12m Abol9] =9l
AEE QI initial g FIHF E&S 3 Bodrh ojan Yo =e A4 wWe AV {AFg

o

70~100cm 9] o] gkt
9 walo® mEolx TRy W

I.2E /

1. Ay &

Ay 7% Bge 19 1% g
TEEOE | hepokion —{ Rondomzz —{ ftepokin — Pz
iy 3N —_
g 1 XY 33 344 ‘
a2 AA AFEF) 9dAE W(T)

A g dole & Interpolation 3= e 9. wT By 1 970
STEAGARAANA x, v, z FHHE FEHE 90m tHo= w0 ¥ B AJLS & Tl }HE ez
SA% HolHE 45 4 Uk AR 90m 142 YHF AZEATE ALY FE 20 Hoz FUsHA Hlx Ho

0515

HMITHEE [ 1P 165.%%%,121.21 | Accessed 2018/11/06 14:43(KST)



2018

9lar ®Ho] 1.0m/s~1.1m/s Alole] &Ex AR s
s THsIglTE. AbEe]l doE Ae W fH3
SukE AA k7] wjitol] wWEkel] oFzke] WEtE Fth
A7k S R REe a3 3 =
2ot

000 oo

i

i
T

o

O

293 xEg AT AAE) £49 A9 ()
a8 EUE F23 EAE UAV 2 J7|AFo=
&gk B4 Ay edE Tx E=3 244
UAV 9 40L& AAsof sitte A
2.43m/s 9o £E=
k=

29 4UAY 249 A

3. Ray—tracing H°|H
i 1 oA ®E oXE W Yol 2 2 oA 7HEE
=249 Alyg L& Wirelesslnsite 2% 3D ray tracing
= ] ‘%]O—] 4 }‘]Z_]' HZ A EHO]E%E =

ray tracing 9 él}i o= dolels 135 ¢ gt
ray B 39, AAAZE S gk ok et
T Zte] digk 4 e F 6 MY FRE IS
A3 ZF ray 7F WAL HAY SHE HE Ao g Edh
as F Urt

AW ¢ AR YL raw data & AF AL
coefficient ol ¥ = §la SH2HY #AAS AHok
Ela= i?“f 1A= [3]19 S82~HE WHE o] &3l
Y~ H S 33l
Z82HY 3§ dolHE

-

3GPP ¢ 3D SCMI[4]1¢ =<

Zdo] YoM (4 1) iﬂ‘é coefficient & -3t}
[ 1 (6,05 201 05.100 )| [expl 10 05) o]
Hu:.-(’): | - (Ij 1 28 VLOS Z04* Y 1OS AOA Y Los |
VBt st wdlo ]\k 4| F"..,tﬂmm bosaadd| |0 —explidyg)]
A0 _ _
£, me:mm expli2a (7 o ., Nenpli2a (7o, )] -xpli2morr)
108 20D ¥105.40D | |
b0 J’UZ{ w0z B )| _jﬂmﬁﬂa Ko esplio®)
Fross\Oom 204> B wt) VA, ,,7Iexp(j([1f‘m] exp(ﬁbf‘;l ]
&, e af-r 5 ) afsr T
{?”:b‘“ nm :: '"D'.m:(;i‘:rﬁu‘{rL ol )lcxp[12,-1'»'“‘({,_,1.'“:Hc\plﬂm,,r]
w54 \Cum 200+ Pum.a00 )|
6,00 056, 00 6, <05, .
Fonm =| SINE, 50 SING, | 0 Foww = | S0, onsing o | v ‘r=r"\r.‘»1‘
€036, 200 wsbm | o —>a
4. SINR ¥ Throughput
ool W ow Y coefficient & T3 F o=
o]&3] Z} sub- carrier ¥ SINR & A =253

0516

aEla v SINR ks A=l Ay &3 2o 2o
Fi F8S Fe 25 19 59 v} 9)

: " ! Su.tialE“&:urL)'b;}-:l ? ! : " ¢ " 2 Sl\-::f_ds'. v % 5 ;

a9 5 Fy5 &8 (J})SINR(—.—)

¥ 5 & B AA A¥E vNte g (S AFsta
SLS & &3l F9 d4dze AEdolgHE wE
A
m 2

F35 58& 7A nan. of ¥e fow A
Saln S48 wesel AAl B2 A3 ARAA F
o AbgEel SLS FEe wgol @ & et

ACKNOWLEDGMENT

B ATE YOG H} BYste AT A Ak 9
AFAA MEN 7% SRATAE Aol dsoz
Y= FHth (UD160070BD)

> B |
[1] Feng, Qixing, et al. "Path loss models for air-to-ground
radio channels in urban environments." Vehicular

Technology Conference, 2006. VTC 2006-Spring. IEEE
63rd. Vol. 6. IEEE, 2006.

[2] Daniel, Kai, et al. "Three dimensional channel
characterization for low altitude aerial vehicles."
Wireless Communication Systems (ISWCS), 2010 7th
International Symposium on. [EEE, 2010.

[3] N. Czink, P. Cera, J. Salo, E. Bonek, J.-P. Nuutinen, and
J. Ylitalo, “Improving clustering performance using
multipath component distance,” Electron. Lett. vol. 42, no.
1, Jan. 2006.

[4] 3GPP TR 36.873 (V1.2.0), “Study on 3D channel model
for LTE,” Sep. 2013.

HMITHEE [ 1P 165.%%%,121.21 | Accessed 2018/11/06 14:43(KST)



	실제 지형 기반 ray-tracing 채널과 UAV 시스템 레벨 시뮬레이터 구축 방법

