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Semi-Realtime and High-Definition Visualization of Hayabusa2
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ABSTRACT

We have been studying high-definition visualization of behaviors of the space probe HAYABUSA2. A purpose
of the study is to serve visualization tools into the operation of space probes by visualizing behaviors of such probes.
Technical aspects of visualizing HAYABUSA?2 with semi-real time high-definition rendering are described in this

paper. Also, applications such as live streaming and issues to be solved are described.
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Hayabusa2 returning
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Japanese space probe Hayabusa2 is expected to

X 13 Web %1 M CTOIERAEH] (2021 4 12 A %EF)

4.9. 7 — F BFHUCEHG SN2 W EIR O xS

3SHENTR LTEE D1, BT 7 =— X TIBUET — X 2 HHRICESE TE <2 5.

ZD1=H Z OB L TX, TRITF —ZIZES<HEE CG 2 FAN/ER L TRE, VT AZ A AL
ZV o TNOBHEE CG ~DRRUEEITolz. FIHECG THHZ LxmMmT 57200 (X 14)
ZHAE L.

X 14 #E CG oEsEE (BARERED DIKEY

410. F 754V TOVVEY T - BR
RO X 212, AL 572007 — 21X, BfEV— 0B o d 7 —Z O, FafcEE I T
WHT—H2 LA THD. TD1D, EEOTRT —Z 2Rk 25 2 &R0, RIFEAT — X 2 Ft%
WCHAETDHZELAETH D.

ZyFHE 1 U —HL (ADERICIE, BUGT —Z 2RS0T,
R AT B ROWTEMBHEEZIT o 72, 2k, AREFRIZHESNT

AP SN OBG & 72 o7 (18) (7). LAk, T OFHEITEHHIIE ‘%@
% (19) bEDT, BIER SN

K 1513, A7 74 DT A b L—a IR L2 JRR :
WMAOHITH D, RSN TWDEHIL, RIFT—FZHVTiE B 156 37 74 VEROH]

DAY PEHILLLLDOTHS.

This document is provided by JAXA.



34 FHIMZEIFIE B TSR AT JE B e JAXA-RR-21-008

411. ~N— R = THERKL

ARFFECTHWZN— R =71, GPU DELENLREL 2FEICH TN,

MR HIVE « B0 BT, 4K (3,840 X 2,160)E/E C 60FPS D L &'V v 72z, FFEHERHFD
7= D&% FE LT, CPU (& Intel Core 19, GPU [ Quadro RTX6000 X2 SLI DAL Tl A 72,

—J7 TR R E AR R MR X, GeForce GTX 1080 X 1 DAL T~ 7=, & il SR % & ui oK DO i
FEIE 1920 X 1080, B/ MR DFRIEEEIL 3,840X 2,160 Th 7=, BEHITECES O H®E Tl iz,
T L —A L — MIEBOERIIR TR o120, Ly AU U THHZAL R 7 L—ARENEL D LD
BRI T b oTz.

5.8b0IC

AWFIe% 8 U C, /INRERERKZ AT LT 5 ECTORKISCRIO ATREMNESE, MASS ) UANY 2 KT 5
ZENTERE, R IOECOT = FEESLCTIEY AT AOM A E NS Z & T, BHIERT OE
FATEALIC IR E &3, BEBHIES, BURELS, FAET — X2 X DB, Bix 208 CEMANR RN H
52 EBHLNI T, FFER NERSE 2) I 7L ORERIGRSS, B4 2 Mg HIE « LHise)
FICEDLETIEHINTEY (20) 21), 5EDOIHBRIAEND DO TH D, £ PRA R0 I
HIZBNT S, PRIF—ZR0FE T — & ISR AR TR TTRE TH 5 & RIAENS.

HEAEONYE LY, BEMICHEE#ORDWA IR CE 2 2 L FIE L LTET N0, A5
BWTL, VT NEA LV Z Y T OFEE RO @M I EIREZ E W 2720, 7L A RN 7 —
2 DREBFICHONWTIIRREAME LT, fFERINGEH S AT LAO—RE L TR SN T2 61E, 4
BB Ao e T — 2 HORBUL L E O TRFNORMAH 5 LB 2 bivs.

AKX THIRARTZD, UTNVEBRLTEDLH S TNV R ERLHY, ELL{fzxbd Lt
TNV ZBZ DD M — R TIFAERIESNTZHETHL. FLVT7 VT nmTED L, £
ZIRRENTEHDOETHREETH D LRI bR hntEBEI NG, T — X BB,
FORE, FEL I H T —OEBACHERKITEA THY, BEIWIZHSMLEITE 5D L 2SO D &
ZIHLDD, TI7—ORMEZEINIR RIS L2 L &Y, SBROBFTREDOEDTHD.

B
AWIe A ZATTHICHTD, NERRE 2] Yuv=y "BIOFORURENM N B S KD 2 KEE2
ST 2 LITEGET 5.

23 3CHk
1. ZRRE 2 7udos b NEREI2|OHERAAL 125N TO FHREANBELET ! (v

ZA42)20154-10 A 14 H. (51 H: 2021411 A 2 H.) https://www.hayabusa2.jaxa.jp/topics/20151014/.
2. NERHEI 2) HIERAA 73 A fifi CG. JAXA TV XA NT —H1 A4 7 A (A T4 ) 2015 4 11 H.
(51 A:2021 411 A 2 A.)
http:/jda.jaxa.jp/result.php?lang=j&i1d=80e646¢c4b3dbffa6d76ea3ed9524dd5f#.

3.IIRES 2 eyl b FREI2AAL T AAHIE 3 KRR D ABRIZHONWT. (T A V)
2015411 A 27 H. (Bl H: 2021 4F 11 A 2 H.) https://www.hayabusa2.jaxa.jp/topics/soft/.

4. fFHHEMA, HIEHL WebGL I2L 5 NIRLEE 2] [HioE] O U 7 AZ A Lt bk, FHEY

This document is provided by JAXA.



FHEAFRRITRSGE B 35

T WARHTRR SCGES 6 5 1 JAXA-RR-16-007, 2017.

5. (IRXSE2 Fmy=s b NEX 2NOW) K. (57 A ) 2018 4 4 H 20 A. (511 H:2021 £ 11
H 2 H.) https!//www.hayabusa2.jaxa.jp/topics/20180420/.

6. —JHiE, JREREE, PWEPEER], TR, MiOTd, dbERRR, R, BOEEA, BJIET, BiE
FEoh, ERBI L, HIE, EHE— Vv 7 vngEEMickir s NEIess 2] oY T LEA L -
r ke ATARA L. AR TR > L AN Y T A, 2020.

7. FHMZEA SRR, NHK & JAXA O LFBH%E SHV (IR05E 2 Ak AT 4] (AT A V)
2018 410 A 3 A. (51 H: 2021 4 11 A 2 A.) https:/fanfun.jaxa.jp/topics/detail/13077.html.

8. VMM, P ZE, AHBEE, BAHEEELL, TR, JEHEZ¥, ARSEE, TRER, Bosl, K
B, (WHET, il S, EEZFEE, B 1305 2 Bl EE R I o 72 0 O AR Ryugu
T2 Bk, AARERESKTFHEES TRE © PARERYS, 2017.

9. TSI 27TV =T b PEYIRAIANY 27T - 3D TRLEWE. C(FFA ) 2018 4 7
A 10 A. (BIHHB: 2021 4 11 H 2 H.) http://www.hayabusa2.jaxa.jp/topics/20180710je/index.html.

10. Epic Games. f@lZ/3Y 7 V72 3D #HWEZZ v b7 #—2A - Unreal Engine. (4> 7 A >) (B A:
2021 4= 11 A 2 H.) https://www.unrealengine.com/ja/.

11, FRrss27my=s b [y 72 GEN6km NOIRELIZ) 2070 .(FrFA)2018
HF7H 25 H.(5HH:2021 4 11 H 2 H.) http://www.hayabusa2.jaxa.jp/topics/20180725je/index.html.
12, FHMZEEBEMERE. 1305824 v FH 0 Vi - NHK & JAXA o dEFBA% [SHV 13058
2 by AT L) (AT 40) 2019 4 2 H 21 A. (5IHA:2019 4 2 A 22 H)
https://www.youtube.com/watch?v=8kzr_C4u9pw.

13. B A it 2% W < . NHK NEWSWEB. (4 > 7 1 ») (5] H: 2021 4 11 A 2 H )
https://www3.nhk.or.jp/news/.

14. HAJEWZ . NHKWORLD.( 4> 7 4 > )5/ H 12021 47 11 A 2 H Jhttps//www3.nhk.or.jp/nhkworld/.
15 RABEH S . IS 2/HRYA b (T4 )(5IHHE 20214110 2H.)
https://www3.nhk.or.jp/news/special/hayabusa2/.

16. HAMEW S . NHK =2 — 2 - k77U (A F 4 )(5IHA 2011411 3 2 H )
https://www3.nhk.or.jp/news/news_bousai_app/index.html.

17. 3RS 27my=2 b ZyFH Y1 U =P 1 (TDI-R1) ORTVa—n (FrFAV)
2018 49 H 11 H. (531 H: 2021 4= 11 A 2 H.) https://www.hayabusa2.jaxa.jp/topics/20180911/.

18. FHHIMIZETZeBR S M. Tak 30 4F 9 AR EMGE DR, (71 ) 201849 A 18 H. (51
H:2021 4 11 H 2 H.) https://www.jaxa.jp/about/president/presslec/201809_j.html.

19. AARBEH S, F¥a AL b [ A= 27 2 7)) ) =X (Fr T4 ) (BIFA2021 4 11
A 2 A.) https//www.nhk.or.jp/special/space/.

20. HAERS . NERSE 2) U TAF A Dal{E v AT L~ 3 fE km HEN7ZNIRS5E 210 “ 47 &
U7 NE A LCGTT A 7RSI~ EFABI2021.(F 0 T 1 2)20214:6 4 1 H.(F1 FH B:20214:11H2H )
https://www.nhk.or.jp/strl/open2021/tenji/16/1.html.

21. FHMZEF BN, TR YT —2 L VT V7 ¢ FHBFEA. (P 74 ) 2020 43 A 2
H. (B H: 2021 4 11 A 2 H.) https://www.isas.jaxa.jp/feature/forefront/200302.html.

This document is provided by JAXA.





