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This paper investigates the development of a real-time hero draft evaluation
system in Dota 2 based on computer vision and mathematical modeling methods.
The proposed approach focuses on automatic recognition of selected heroes from
graphical user interface images during the drafting phase. The system analyzes
and interprets visual data extracted from the game screen and transforms it into
structured representations suitable for further strategic evaluation. The work
examines practical applications of convolutional neural networks and real-time
object detection algorithms for identifying heroes in draft screenshots or video
streams. Special attention is given to the integration of computer vision techniques
with statistical modeling and elements of game theory in order to assess team
synergy, counter-pick efficiency, and role balance.

Amnani3 ctazii Bubopy repost B rpi Dota 2 € cki1agHOI0 MPUKIATHOIO 3a]1a-
Yel0, 110 MOETHYE METOIU KOMIT FOTEPHOTO 30y, MAIIMHHOTO HAaBYaHHS Ta MaTe-
MaTUYHOTO MOJICTIOBAHHS CTpaTeriyHux pimeHs. Ctafgis npadTy BU3HAUYaA€ CTPY-
KTypy MailOyTHBOI IpH, a ii pe3ynbTar 6e3mocepeIHL0 BIUTMBAE HA HMOBIPHICTh
nepemMoru Komanau. BpaxoBytouu, mo iHGopmairist mpo BUOIp repoiB mpeacTas-
JIeHa BUKIIIOYHO y rpadidHOMY BHUTJIS1, aBTOMATH3AIlISA aHAII3Y MOTpeOye BUKO-
PUCTaHHS AITOPUTMIB PO3Ii3HABAHHS 300paXEHb y pealbHOMY Yacl.

Hexaii Ha BXiJ1 cUCTEMU TIOIAE€THCS 300pakeHHs CTajlii BUOOpY, sike popma-
M3Y€EThCS SIK QYHKITiSE sIckpaBocTi mikcemis 1 (x, y). 3agaya monsrae y BA3HaYCHHI
mHoxwuH repoie H = {h1, h2, h3, ..., h10}, npucyTtHix Ha expasi. 151 11bOro Mo-
KYTh 3aCTOCOBYBATHCA KJIACUYH1 METOJIM KOMIT IOTEPHOTO 30pY, Taki sk template
matching [1] oxHak OUThII €EKTUBHUM ITIIXOJIOM € BUKOPUCTAHHS 3rOPTKOBHUX
HEHPOHHUX Mepex [2], ski peam3yloTh (QyHKIiI0O Kracudikamii BUILY
f (Icmp) = h;. Y 3amagax peasibHOTO 4acy JOIUIBHIIINM € 3aCTOCYBaHHS aJITOPH-
TMIB 00’€KTHOI JeTeK1ii, 30kpema apxitektypu YOLO [3], mo a03Bosis€ 01HO-
YaCHO BU3HAYUTH KJIaC 00’ €KTa Ta MOr0 MPOCTOPOBI KOOPAUHATH.

[Ticnst etamy posmizHaBaHHS (HOPMYETHCS MTPEACTABICHHS KOMaH] y BUTJISI I
MHOXUH T4 = {hl, ..., h5} Ta Tz = {h6, ..., h10}. [Togansuii anani3z 6azyeTbes
Ha MaTeMaTUIHOMY omnuci B3aemoii repois. Jpadt y Dota 2 moxHa po3rinsgaTu
SK CTpATErivyHy Irpy 3 HEMOBHOIO 1H(POPMALII€L0, EJIEMEHTH SIKO1 OMUCYIOThCS Y pa-
MKax Teopii irop [4]. KoxxeH BUOip 3MiHIOE IPOCTIP MOXKJIMBUX CTpATEriil cynep-
HUKa, 1110 HaOJMXKY€ 3a7a4y 10 MOJEJ MOCIII0BHOI TPH.
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BayTpimras eheKTUBHICTh KOMaHIU BU3HAYAETHCS CHHEPT1€10 MK T€POSIMH.
Hexaii wij — koedirmieHT B3aemoii Mix reposimu hi ta hj. Toni cymapHa cinepris
BU3HAYAETHCA K

—V'5 5
Steam_Zizl j=i+1 Wij-

Koedimientr w;; MOKyTb OyTH OTPHMMaHi CTATUCTUYHO HA OCHOBI ICTOPUY-
HUX JaHux MaTuiB(Hanpukian yepe3 Api OpenDota) abo nuisxom HaBYaHHS MO-
JIeJI1 Ha BEJIUK1A BHOOPII irop.

OxpiM BHYTPIIIHBOTO y3TOJDKEHHS, CYTTEBUM € (haKTOp KOHTPIIIKYy. BBe-
nemo dynkuito counter(h;, hj) € [—1,1], sika XapaKTepH3y€ BIUIUB I'eposi BILIUB
reposi. [HTerpanbHUIl MOKa3HUK CTPATEr1YHOI IepeBaru MOKHA 3aIIUCaTH SIK

C(Ty,Tg)=2X h; ETy X h; € TBcounter(hi, hj).

JUI KUTBKICHOTO OIUCY POJIEH KOXKEH Tepoil Moxe OyTH MPEeACTABICHUN Y
BUIJISI/II BEKTOPA XapaKTEPUCTHK

h;=(dmg, cc, tank, mobility, push, early, late),

Jie TTapaMeTpu HopMastizoBaHi y mexax [0,1]. Takuit onuc qo3Bossie Gpopmartizy-
BaTH OaJlaHC CKJIaTy KOMaHIM Ta BBECTH MTpadHy QYHKIIIIO:

P=|carry(T) — 1|+B]|support(T) — 2|,

10 BPaXxOBY€ BIJIXWJICHHS BiJ KJIACHYHOI POJBOBOI CTPYKTYpH. ¥Y3arajabHIOYH
HaBeJIeH1 KOMIIOHEHTH, 1HTerpajibHa (PYHKI[ISl OLIHKK 0OpaHUX repoiB MOXKe OyTH
10JIaHa SIK:

SCOT‘e(TA)le.Steam‘FXZC(TA, TB) — X3P

Jyist iHTepripeTailii OTpUMaHOro MOKa3HHUKA SIK KUMOBIPHOCTI EPEMOTH JI011i-
JLHO BUKOPUCTATH JIOTICTUUHY (DYHKIIIIO [5]:

1
1+e—Score’

P(winT,, Tg)=

TakuM 9rHOM, cHUCTEMa J03BOJISE IIE IO MOYATKy TPH OIIHUTH SKICTh KO-

MaHTHOTO CKJIaJly Ta MPOTHO3YBaTH MOTCHIIIHUI pe3yIbTaT MaTdy. 3arporoHo-

BaHUH MiIX1J MMOETHYE METOU KOMIT IOTEPHOTO 30py, MAIIMHHOTO HABYAHHS Ta

Teopii iIrop 1 Moke OyTH BUKOPUCTAHHM 115l TOOYI0BU aHANITUYHUX 1HCTPYMEH-
TiB y cpepi KibepcropTy.
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Kpim TOro, po3pobiieHa Moiesb CTBOPIOE OCHOBY U711 aBTOMATH30BaHO1 M1~
TPUMKH IPUAHATTS PIlICHb MiJ 9ac ApadTy, 3SMEHIIYIOUN BILTUB Cy0’ €KTUBHOTO
(dakTopy Ta JIIOACHKOI MOMUIIKU. BUKOpHUCTaHHS CTATUCTUYHUX KOE(DIIIEHTIB CH-
HEprii Ta KOHTPB3aeEMO/11 103BOJIsiE GOpMaITi3yBaTH 1HTYITUBHI CTpATEriuyHi Olli-
HKH, 5IK1 3a3BUYail BAKOHYIOTHCS €KCIIEpTaMU BPYUHY.
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