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7 nroH4a 2016 roga kubepcrnopT
ObIJI IPU3HaH 0pHULIUATbHBIM

BUOM criopTa B Poccum.

KuGepconopTt npu3HaH opHuIIHaIbHBIM
BHJI0M criopTa B Poccuu

® 201¢ 2
B 10] flwlRIQH
MwuHuctepcTeo cnopta Poccuiickoit @egepauu BoilMyCcTWUA0 HOBbIA NMPUKas, cornacHo

KOTOPOMY KOMMbIOTEPHLIA CNOPT, UAn KnbepcnopT, odpuumanbHO BKAKOYAETCH BO
BCEPOCCUNCKUIA peecTp BUAOB cnopTa.

[lokymeHT ony6nnkoBaH Ha obuLUManbHOM MHTEpHeT-MopTane NpaBoBol MHGopMaumn B
MWHYBLUWIA BTOPHWK, CEAbMOT0 MIOHA. [prKa3s BCTYNUT B CUNY CNYCTA AeCATb AHER ¢
MOMeHTa nybnukaymu.

YWTAWTE TAK)KE * VICKYCCTBEHHBIA MHTENNEKT Hazean nobegurens yemnuoHarta Eeponsi no
¢yrbony

* NickyccTBeHHBIN MHTeNnekT Google couMHU Nepeylo Menoguio

Takum obpasom, B camom 6anxaiuem Byayliem copeBHOBaHMA No knbepcnopTy 6yayT
MPOXoAvTL NOA 3rngoi MUHUCTepCTBa CNOPTA, @ UX YHACTHUKM CMOTYT Mo UToram
COCTA3aHWI Nony4aTh 3BaHUA - "MacTep cnopTta Poccun”, "3acnyXeHHblii MacTep cnopTa
Poccun" n "MacTtep cnopTta MexayHapojHoro knacca”.

HanomHuUM Takxe, uTo B anpene 2016 roga MexayHapoAHbli ONTMMNUACKWIA KOMUTET
NPUHAN pelleHne 0 BKAKYeHUN KnbepcnopTa B CNUCOK ONUMMIUACKUX AUCUUNANH.

MMHHCTEPCTBO CITOPTA POCCUMCKOW MEAEPAIIMN
(MMHCITOPT POCCHH])

»
29 anpend
MHHBCTERCTBO 10CTHILAH POCCHACKOR QENZPALNA

4
=]

e
20] 1‘_r. Ne B

3APETMCTPHPOBAHG
Perncrpaunonsuil M

o Q3 Uetedd 2(b.

O npu3nannn 8 BRAK0Yennn Bo Beepoceniicknii peectp BuioB cnopra
CNOPTHBHBIX AHCIHIUIEH, BHIOB CHOPTA H BHECCHUH HIMEHEHHUIl BO
Beepoccuiicknii peecTp BHI0OB cHOPTa, A TakKe B npuKa3 Musauncrepersa
cnopTa, TYpuimMa i Mojoaexnol nonuTakn Poceniickoil ®eaepannu or
17.06.2010 Nz 606 «O npH3HAHHH H BKJKYeHHH BAIOB CNOPTR, CNOPTHBHBIX
AucuAnIHN Bo Beepoceniicknii peecTp BHAOB cnopTay

Ha ocuosauun crarsu 21 @enepansroro 3akona ot 04.12.2007 Ne 329-03 «O
buzngeckoii kynapbType M cnopre B Poccuiickoit (Penepaimnm» (Cobpanme
saxoHojatenscTsa Poccuitckoii ®enepaumun, 2007, Ne 50, er. 6242; 2008, Ne 30
(4.2), ¢1.3616) u B uensx peanusaumu [lopanka npusHaHUs BHJOB cnoOpTa,
CTIOPTHBHBIX JIMCLHIVIME M BKIOYeHHs X Bo Beepoceuiickuit peectp BHAOB cnopTa
H TOpAIKA €ro BejeHus, YTBEP#JCHHOrO npHkasom MummcTepcTBa criopra
Poceuiickoii ®enepammn or 02.09.2013 Ne 702 (3apeructpupoBad MAHHCTEpPCTBOM
toctHumn  Poceuifckoit  @enepaunn  10.09.2013, perscrpaumonnsiit  Ne 29916),
NpHKa3blBalo:

1. Ilpusnats  BKIIOYATH B nepssii pasuen Beepoccuiickoro peectpa BHAOB
CnopTa — TMpPH3HAHHBIE BH/B CTOpPTa (32 HMCKMOYEHHEM BOSHHO-NPHKJIALHBIX,
cry#xeOHO-IPHKIAHEIX, HAHOHAIBHLIX BHJIOB CTOpTa, a TAKKe BHIOB CIOpTa,
Ppa3BHBaeMBIX Ha oblepoccHifckoM YpoBHE) BHI CHIOPTA «KOMITBIOTCPHBIA CTIOPT» ¢

HOMEpOM-KO/1I0M BHAa crniopta 124000241 1M.

| MMHCNOPT POCCHM
| BK. Ne 470
0129042018 n.




Kub6epcnopTt — 0/1HO M3 CaMbIX 3HAKOBBIX SIBJIEHUH
XXI Beka. [liig iroOUTENIer UTP 3TO 3aXBaThlBalollee
3peJIUIIE UJIM CII0COO YA O0BJETBOPUTH aMOULIUHU U
3apaboTaThb, a [Ji1 0M3Heca — 1esasd UHAYCTPUA C
OTPOMHOM 1ieJieBOU ayauTopueur. Koro-to
KUOEepCHnopT 3aBOPaAKMBAET, KOI'O-TO YAUBJISET U
OTTAJIKUBAET, HO IVIaBHOE B IPYTOM: OH CO3/JaeT
HOBbIe IPOPECCHUU U CYJIUT BCEM IIPUYACTHBIM OYEHD
OOJIblIIKE IIEPCIEKTUBBI.



e CaMbIM JE€HEXHbIM KHUOEpPCIIOPTUBHBIM
COpeBHOBAHHWEM Ha CEerogHSAIIHUY IEeHb
cyuTaeTcsd yeMnuoHat nmo DOTA 2

e B2015 roay cyMmMa npu3oBbIX 3TOTO
TYpHUPpaA IpeBbICHUJIA 18 MJIH I0J1J1apOB.

(https://ig.intel.ru/cybersport_analytics/)




e 15 mHeMW copeBHOBAHUH IIPUHECJIH C COOOM:
ooJiee 49 4acoB YUCTOT'O UTPOBOI'0 BPEMEHHU;

e 396 MWJIJIMOHOB I1€PexX0/I0B CO CTPAHHUIIBI U HA
CTpPaHUILy TYPHUPA;

e Wrpsl TpaHCAUPOBAJIIUCH HA 23 TpeEX
TPAHCJAALUAX, peIIOpPTAXKHU BeJHCh Ha 13

A3bIKAX.
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e (CerogHs ke, KUOEpPCIIOPT 3aHsJ CBOXO HUIIY B
CIIOPTHUBHOM MUPE, a MAaTYU COOMPAIOT TaKUe
Ke CTaIUOHbI, KAK U B TPAAUIIMOHHOM CIIOPTE.

e Tak HanpumMmep, B 1998 roay Bbinyck Starcraft
B [O>xHOM Kopee cripoBOLMpOBaJI MOSABJIEHUE
OTPOMHOI'0 KOJIMYECTBA UTPOKOB U UX PAHTOB
1, Kak cJieJICTBUE, SPUPHI 110 TeJIEBU30PY, a
[IOTOM U T’paHAHUO3HbIEe TEMATHUYECKHE II10Y,
coOMpaBIlIHe LieJible CTaJHOHBI.
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Multiagent Bidirectionally-Coordinated Nets
for Learning to Play StarCraft Combat Games

Bce Hayka Kocmoc  Wctopua  Texnuka lapxetor  Wrpet Codr
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Abstract

5

Real-world artificial intelligence (Al) applications often require multiple agents
to work in a collaborative effort. Efficient learning for intra-agent communication
and coordination is an indispensable step towards general Al In this paper, we take
StarCraft combat game as the test scenario, where the task is to coordinate multiple
agents as a team to defeat their enemies. To maintain a scalable yet effective
communication protocol, we introduce a multiagent bidirectionally-coordinated
network (BiCNet ['biknet]) with a vectorised extension of actor-critic formulation.
We show that BiCNet can handle different types of combats under diverse terrains
with arbitrary numbers of Al agents for both sides. Our analysis demonstrates
that without any supervisions such as human demonstrations or labelled data,
BiCNet could learn various types of coordination strategies that is similar to these
of experienced game players. Moreover, BiCNet is easily adaptable to the tasks
with heterogeneous agents. In our experiments, we evaluate our approach against
multiple baselines under different scenarios: it shows state-of-the-art performance,
and possesses potential values for large-scale real-world applications.

1 Introduction

10069v1 [cs.All 29 Mar

The last decade has witnessed massive progresses in the field of Antificial Intelligence (Al) [1]. With
supervision from labelled data, machines have, to some extent, exceeded human-level perception on
visual recognitions [2, 3] and speech recognitions [4], while fed with feedback reward, single Al
units (aka agents) defeat humans in various games including Atari video games [5]. Go game [6],
and card game [7. 8].

Yet, true human intelligence embraces social and collective wisdom [9], which lays an essential
foundation for reaching the grand goal of Artificial General Intelligence (AGI) [10]. As demonstrated
by crowd sourcing [11]. aggregating efforts collectively from the public would solve the problem
which is otherwise unthinkable by a single person. Even social animals like a brood of well-organised
[pynna KMTaicKuX uccrenosarteneit komnauuu Alibaba Group coBMecTHO ¢ yueHbIMMU ants could accomplish challenging tasks such as hunting, building a kingdom, and even waging

VHUBEpPCUTETCKOro Komtemka JIOHAOHA CO3aama UCKYCCTBEHHBbIN uHTemtekT (UU), a war [12], although each ant by itself is weak and limited. Interestingly. in the coming era of

S _ = StarCraft. 3 S - algorithmic economy, Al agents with a certain rudimentary level of artificial collective intelligence
CITOCOOHBINM CAMOCTOATENBHO O0YUAThCA MIPE B otarLralt. 5a OCHOBY OHa OEpET start to emerge from multiple domains. Typical examples include the trading robots gaming on the

TaKTHMKM, KOTOPbI€ MCIIONIB3YIOT l'I]DOd)E'CCHOHﬂ.‘"IbeIE' UMI'POKH, TOBOPUTCH B stock markets [13], ad bidding agents competing with each other over online advertising exchanges
MCCTeN0BaHMH, JOCTYIIHOM Ha arXiv.ore. [14], and e-commerce collaborative filtering recommenders [15] predicting user interests through the
. = wisdom of the crowd [16].

Brneo: Alibaba Cognitive Computing Lab / YouTube

arxiv:1703.



['pynma kuTaiickux mcciegoBaTeneit kKomnaHuu Alibaba Group coBMecTHO ¢ y4eHbIMU
YHUBepcuUTeTCKOro Komnenka JIoHgoHa co3masa MCKycCcTBeHHbIN vHTennekT (M),
CITOCOOHBIN caMOoCTOsITENbHO 00yuaThes urpe B StarCraft. 3a ocHOBY oHa GepeT
TaKTUKM, KOTOPbIe UCIIO/Ib3YIOT ITpodecCcoHa/IbHble UTPOKM, TOBOPUTCS B
MCcC/iefOBaHMUM, JOCTYITHOM Ha arXiv.org.

M ocBOMI HECKOJIBKO Pa3IMUYHBIX TAKTUK UTPbl U MUKPOKOHTPOIb FOHMUTOB, HAYUMJICS
(bOKyCcHpOBaTh OTOHb I10 OTAETbHBIM LIEJISIM M OLIeHMBAaTh BO3MOKHOCTY IOHUTOB I10
xoay 6os1. Co3maTeny CUCTeMbI YBEPEHBI, UTO X ITporpaMma oopeTeT MOMmyJIsIpHOCTh
IIpU pelieHuu npobjiem peaabHOIo Mupa.

O cBoux naHax cosgatb MU pns urpsel B StarCraft Takke 3asaBiisi1a KOMIaHUS
DeepMind, npuHagnesxaias Google. IIporpamma 6yaeTt gocTymHa sl BCeX sKeJTalolnX

M TTO3BOJIUT Ha €€ OCHOBE CO31aBaThb COGCTBGHHbIe ITPOEKTHI.
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Game-XP: Action Games as Experimental Paradigms for Cognitive Science

ABTOp: Gray, Wayne D.
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Game-XP: Action Games as Experimental Paradigms for Cognitive Science

ABToOp: Gray, WD (Gray, Wayne D)[1]

TOPICS IN COGNITIVE SCIENCE

Tom: 9 Beinyck: 2 CTp.. 289-307
DoL: 10.1111/tops. 12260
OonyénukoBaHo: APR 2017
MpocmoTpeTe MHGOpMaLMIo O KypHane

AHHOTauMA

Why games? How could anyone consider action games an experimental paradigm for Cognitive Science? In 1973, as one of three strategies he proposed for
advancing Cognitive Science, Allen Newell exhorted us to accept a single complex task and do all of it. More specifically, he told us that rather than taking an
experimental psychology as usual approach, we should focus on a series of experimental and theoretical studies around a single complex task so as to
demonstrate that our theories of human cognition were powerful enough to explain a genuine slab of human behavior with the studies fitting into a detailed
theoretical picture. Action games represent the type of experimental paradigm that Newell was advocating and the current state of programming expertise and
laboratory equipment, along with the emergence of Big Data and naturally occurring datasets, provide the technologies and data needed to realize his vision.
Action games enable us to escape from our field's regrettable focus on novice performance to develop theories that account for the full range of expertise
through a twin focus on expertise sampling (across individuals) and longitudinal studies (within individuals) of simple and complex tasks.

Knro4eBkle crnoea

Knwo4eeble cnosa aeTopa: Cognitive skill acquisition; Skilled performance; Extreme expertise; Expertise sampling; Longitudinal studies; Action games; Video
games; Gomputer games; Verbal protocol analysis; Space Fortress; Tetris; StarCraft; Halo; Chess; Gohort analysis

KeyWords Plus: CHESS POSITIONS; DELIBERATE PRACTICE; SEX-DIFFERENCES; JOINT ACTION; VIDEO GAMES; PERFORMANCE; EXPERT;
PLAYERS; MEMORY; SKILL
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+ Rensselaer Polytech Inst, Cognit Sci Dept, Troy, NY 12180 USA.
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+ [1]Rensselaer Polytech Inst, Cognit Sci Dept, Troy, NY 12180 USA
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Digital Introspection Within Learning-on-my-Own Rhetoric Among Computer
Gamers
(8 Article in press 9 )

Kow, YM. & 2

City University of Hong Kong

Abstract

In activity theory, most studies have focused on examining learning centered around interactions with peers or
mentors; but the personal learning frame centered on externalization of internal activity is yet to be fully examined. |

performed an ethnographic study of a computer-mediated form of such self-teaching activity in the electronic sport
game StarCraft. | found that expert players relied significantly on digitally-mediated introspection—self-examination

and critique of personal practices mediated by digital archives—to reveal psychological contradictions which become
new objects of learning. | argue that psychological contradiction is a useful concept for examining self-teaching

activities within computerized environments. (© 2017 Taylor & Francis Group, LLC
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