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The Space Frontier Studio KIBO (ISS) The ground studio (Tokyo)
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The proram content was arranged and progressed with the 90-minute ISS orbit around Earth. As

arth's daytime zone, various communication experiments linking the JEM Kibo

with ther grountb 6tUdie afelcdnducted Burng thelHarth's nighttime zone, The Perseid meteor
shower was also filmed and broadcast live by the ground studio.

2 OPERATIONB

* QPERAIIONY 04 M&.aTTIPO $POUSPM 3PPNEA"2 4 07
7 By Ttk yba Prage Ggrter hpuses the Mission Coptrgl.ROPMAMCR) gndghe User Operation Area
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TBspi Svitching commands of the application running on the laptop terminal installed in the JEM Kibo
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(geu% gsys[ern fs/based the wﬁchanrsm of converting external data into two-dimensional codes, capturing

two-dimensiopal code tmages and then re- convertrn those codes mg) data to transfer real-time external data.
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his' mechanism enables external data fo be Imported on a real-time basis, while maintaining a secure state of

~Studio Live Cam
~Appliction Commands
~SNS massages
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The following types of data are imported into the intra-network of the Tsukuba Space Center and ISS: 7JEFP pMNFE J
wWideos dined milie gwureistudio” A" »x<Gw  pK”{ UIF +&. ,JCP

~llessages, dnlestles hrayah SNS Y, PredragnVvigwgrs (e.9., text data, icon images).
SHER da&agemiﬁe% by toe grou'gt%ﬁt)jfg\io In.T Glfhap%r? received through the system booth in the Tsukuba Space KIBO Data Bridge System

Center by the application running on the laptop terminal in the JEM Kibo.
TievieAminal tisplaysoperafion cgmmasds witl & onexseecpdidelay (eacroway) and video from the ground

studio wiiher By@decontdgla@ackanvayy 4t can be operated on a real-time basis from the ground studio in
Toffyuin,harmagy, withthe Rrogegss of tae, TV Pragiai; 6 zat =012 S8SU ddehy) Al LAl
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gf the vre%ers] zCaIrS gfen carptu[rqer:fé1 lzté)tﬂe tra-\Le(ht%u & cagtera to downlink the video data. This Is the
world’s frrst confr urat|on of a two-way iive communication system.
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Due to the ever-changing intensity of sunlight, filming intra - and extra - vehicular objects with . . ) - .
NEe Z0oNE Jnrise and sunsetumes. ang AC Jo (acdu 0[N O1 S1dNal/lIoss Q

%iffwgntjl}y(r@r}agimlev%% (8 g yScleen 6f the @thqaéd) lapiap tebrjmlrpl Earth as viewed through

the round window of the JEM Kibo) with an optimal exposure previously required real-time

regulation (WW therefore fabricated a variable ND filter with double polarizing film

RULARY td TG HRW Hroudh thE bardiWiibbg oPERZiIEMYKiBo and transported it to
el IB8 ! Ithas wisivigple dirfiming madbafhism« The\uselrreed only "roll" the closer filter to one side
In order to smoothly reduce the light.

B@thl he (onpeard cre\w a%wewers on the ground could thus observe the rising sun together
durrng the broadcast
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anged with ISS's orbit, daytime/night time

signal) zones are visualized on a single world map. These visualized data are used for producing
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Result

Making meximpm yseofAheayaNaile onr-eror egtg'g(nent{ we have
GgrlfrgculredAahwvs,&ug[ousé@@erg”hads@djonka upiqye Idea: establishing

technical bases for using the ISS as a means of entertainment business.
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[Vitorlg-1i(st aghievement] The ISS/Earth face-to face two-way live
program delivery system was technically demonstrated for broadcast.
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St B Earth, and an application dedicated to two-way communications

enab{edumalshprt*tlme weregyigRafy;developed. Using relays provided by JAXA, NASA,
and other stations, two-way live video delivery was successfully demonstrated between the
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mote control of the application installed on the terminal in the JEM Kibo was successfully

@/@@Q@Hﬁafﬁd Wi GQIIMaNgs ggrp)t @Ir a3 prrtﬂa?agtu@gvrr)zTofgyo: (auitside the JAXA Tsukuba
?ﬁa% Ce%ter}. 'I:hﬁrs] marked Japan's first achievement of such a command operation.

TheZtivatd gtudio 0 Fokyo'sent Eofmpiarids viaAJAXA and NASA for the following three
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1. Béoad%a%rng/&ve_ésrdeo of the ground studio in Tokyo
2. Displaying in-application video and still image assets

3. HigWalihY c SR ETRY S Rieets by international viewers

. e HPedkb equipment tétef/&d)dat&ssent B shes grouhd Stubliébiuidng the broadcast.

%ﬁrﬂ'@nﬁﬁ@t Included the display of data by commands sent from the ground were
successfully demonstrated.
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The \gskfulness of a variable ND filter was successfully demonstrated for
the srmultaneous filming of Earth and the terminal screen--objects with
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dhination levels.

PREVAALRE ND filter for views through the round window of the JEM Kibo successfully
helped control the reduction of Earth’s illumination level.

.WE@V\éI@r@rﬁl broadcast takrng the ISS's orbit, time zones, and
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:Pro%t(}c ﬁhe Rext gerres ofkhroaclz\l/clast(pl\rddgr%m gt the end of 2020 and early 2021
~Tvtcﬂ=\xrayv|ueo o Bikieatidhwith Ire gudedil delaY that uses UDP protocol
=Rmduction af fwg-way kgagdcast programs linking videos of astronauts in the JEM Kibo and
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~ Productron of gIobaI content linked with the ISS's horizontal passing position over Earth
~D§vefo?pnfeﬁ‘1't%f"ad@ertrsement products in view of commercialization

ediRiiEdon of the broadcast system for stations other than the Space Frontier Studio KIBO
~Introduction of AR/VR content
~Teleradiography hased on remote camera control

Acknowledgement
#BTDVMEFEF *OD +" 9" +" .44

Bascule Inc. / JAXA [/ JAMSS
SoRtdet B & ddidinc. RBnkENEMol7 confackdkind Yphtd LP /BOHP  DPOUBDU!LJCF



