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1949F, EXRERFRTXTERREAINIESI?, NEXARICEE T &M, 1950F, ERNid
WIRH, BATFHAEENEERE. 19515, £ NBMEZFEE Pilot ACEMHEMN BiETT, B
ABEHENBERNEE S, 1955F, (BirRENE: ETENMERAEREISHRG) &
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BN, BRETE-—1TEMERER EZREFNEBITVIRIK, 1971F, FE/R (Jon
Ryder) fEAEMBESI A LHT T R, BIN7T RBM&AARLENER, FRIITE S5
BEPMHEBRNERNEENTGT A, 1972F, KBS (Walter Reitman) #1 &L /R &Y 52 Hf
(Bruce Wilcox) BFFRT X TERAIRHE., tIIEIININEALEFHLRERE, KIE
KFEHENANR, FHIMT AELMF. 1979F, BKG O8EMFENTHEPTEMARER, BRI
ERERPIILT A ALERIIEF],

19884, XM (ChipTest) BAE—IREEMLEDPEMIFRATNERREITENERE, ZH
AERRGIE T RIEIZF. 19924, TD-GammonfEFEENHIHPENS S, T ERALE
FHIE, BT BRERIRREARRPITKE, InSERUCFINMINNE, 1997F, EF%
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REVERBEXIH, M N EERM T TR LRNEUR S RIGNG, AW, ZSLIY ALTRRIEF
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T EENIERIIER, EEEANENEUELERK,
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FEE-MER, BUFIFRORAEREMLNT, BRZE BN 8, BEXINE, #3
BENERARRECIZ O, ERRBEHET I ESNBEERMERFNF K.

BH1990F /e, HEX W HIAHE 2D (42.5D) MXNZBHIDITE. I TRBEEZARSR
BHRR, SNERIERSBIEEBHANELRINIDSIZ (Wid Tech, Build Enginess) Rk
RREXFEENNRETER, XX 3DARINBTINER, BRI T TEMENTER, REFH
REFRDEREACRENANEZER BTHIEH, FHINRTEEKIDIEF (3dfx Voodoo. S3
VIRGE &) fEPCIHIIERSMNA,

1996 F, LA (Quake) (B ) ANAERNIDFUNE L HEEE S RIFIERRE T FETEX,
BY)RZRFEFERD MR, NIMNIX—/FEK, 3dix Qe T Voodoo Graphics il
B, BOEEMET (Texture Mapping) . SREZ T E L (Z-Buffer) EXRERESHERAEH
SL18, X—BRAFEAXEBERA THRER, BOmhizER T £ ABK IIEIRIZ 3D hE
+*, RREAARNSIUHE B SIGKEFERIRHE RN ITHEZ—,

1997 £1998F (8, (Quake ll) (B iE2) FEmEVHI, REHNE CPUBITRIHEREFHE
MEEBIR, mXIX—&EHEO, 12 DirectX FEAPIFRENTE T REERS, B4 mduRfEHi
RNIERLUBI N MHE R, 19984, LARVATNT AREKNEREOEm4E, SIATESL8IRETTEX
HAEME, R RMERI EELISIZE (Unreal Engine, 2IK&INKHISLNIDEIETEZ —)
PR, FREFREEERENSELIENEEN, REHRE@mNIREESHRENE
R THNSE.
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A, MEEMEBENIRT, FAS(RIRARRIR T HIIRER: X5 CPULIE ISR S5 R
HE, TERETHSPSDEIBMESHEERI., ATITEX—EOME, EMEEX (NVIDIA)
F 1999 T H T GeForce 256, A EMTRLINEE (Transform and Lighting, E{F4AFRIE#RS
YHR), BEEW/VAEEEABRIERLIE, X—TEAMUREE B R A05TEGPU R,
FEEMRTHRERENIH, 2000F 81 /5, (Giants: Citizen Kabuto). {Sacrifice) &
(MDK2) S{E@MRIRH, FBZRAMEZLERERE, IS EEFEENEAGR, N
ST CMEFREEEETR, EHRBERIEEENE 197 WR R,

{Giants: Citizen Kabuto) ¥R E

[EERREANEBRSHEN, FREABHET TR —ENETERESL, MEBERENE
EADERENEEN, XX EH LR MRIBIT R, REEREADTTREWIEH,
20014, LAGeForce 3ANENEFEEH LLIMTAREEE (Vertex Shader) FGEREELR
(Pixel Shader), XitEFEZMNIENEERE, ¥ 7T ERNTRENER, FREIUERSR
MERXREEII—LEEXONENR, £ S 892001 = 2002 F 8, (AquaNox)
(Morrowind) i FFAR BIX—FINEE., AN, ATBIX—FIZNERE, HWsIERNERD
TEHTREBIVMRARSRELR, NHEESRNERRAIT N 7 EM4,
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Wi, ATERIX—FK, 20045F, FEXTE PCiHH H I GeForce 6800 KK 7 FE iR AHIT]



WMEIEEE: AISHERAIRIHEL Al for Games & Games for Al PR\l R FRFST

wRIZRESH, EEEREELEMEMERERERAYLAEZ T T, SHEN, THHNERN
BHELSIEE, RE, Xbox 360 ENMIEHWATIGCPURLHEEN EXRB T H—E@EEY
(Unified Shader Architecture), BISTIAEBERNEREERET, BREISHEMES, XXX
RF T BANABE, X—RINMET, BIERT A ECRENRENEREHTILEREN
A,

fEEENFEXSH—RMEIRINMIE, PCUEEIIRT XEH—F, 2006F 118, EFEEKRM
B9 GBOB R IERX— A AN ABRIFIEMSLI, HA—E R AIERT T HEEREF
ESBFEIEREME,

toh, HAEEERB#ELE T CUDA, X—ZEGRANEMERIZITNFTIHERE, FRELT
MEMTEAE, XERE GPUNNMEREABRRTREAEXER, MET BRA— 1 SEHE
HBAFTHEYE., IXNEREREGZBETETENEN, HERREZISFERMN
BRHATHENMEREE T EXESNEM, 2008 FafE, FAMBERTIWAZFIFMIIR: GPU
FHESRENHTERIZEESY, BARSHMEMNLL.

X—HIROFF 7 RHERS LR BN E BB EE G SIEHBRR, FEERXTHTEN
BRFR, VARARF RS G FE AAIRR B 58T B 9B R A mIB i, ARBZ (N RHRESHRRE

07



08

e

HRR S AR EHR

3 GPU ENM3&E CNN  (Convolutional Neural Network) S5t28Y893)1145.

20124, AlexNetfEILSVRC 2012 B ZE D, HIFfpRnBEMFAESRE L)L, XK
BENFRBMEVR LT —NBEHENES: CNNEGPUHTITENSES, JUKEEFSRE
FSAIERIBIEES,

[EE ARRIZER R BRIVRRMER, Atariff X EESHNMSIER A TERRR, A
M, UKBRREEDARISERORRER, WEENIGEE TR RGN, TR
X —HRER, DeepMind HIBATF 2013 &4 AlexNet FEH BT AIL IR, 4§ GPU N
KIBERNBFRHEES, FAHETDQN (Deep Q-Network) , X—RBRILFARENIEEINRE],
RERAEITHNASRRRKDR CEEEXNEN.

BEHEESEFNEHBEN, KBEINATEENNAESE, A TERX—E-A, DeepMindH
BATE2016 FiRITH T ETFRERUFZINREREE AN AphaGo, HAEERBEFEANH
FEN B P4 K, XRTENRFERERNLFHER FTEMA LRI AREF, irkE
BEAAREKSEE, BEFR, FHRAphaGo LA "Master' BMEMENEF G L S5EHE
fE. INEREEFERNSUERTMREFHITHRENE, BUS 60 0RANEE, 2017558, Tt
R AlphaGo 5 BB HE RAFLZ E—80fEHT =B HILE, U089 D3R,

2017108, DeepMind &7 1 AlphaGo Zero REMEXIEX, ZEEAREETRBUFZIMNER
X, TR AREIEEYE, (OBI R AN F S, B o & B AlphaGo, RFE128 &K 89
AlphaZero M EEE S HY 7 HETHI AlphaGo hRA, ENEERSENBAKEIRE o5
BB T 0T RIB BV E NS Stockfish 1 Elmo, BRI T E3ER0@A N,

HERMWEINEBEKE LR, AITEE 6B, WMOBA (Multiplayer Online Battle
Arena) FIRTS (Real-Time Strategy Game) FF kU ENIS H L MR, 20194, DeepMind 89
AlphaStarfE (28 1) PEHRITERA, AE AXERIWIEFKF; BE, OpenAl Five MITE
Dota 2 &1 FHEEW T ALK REEEHBA , X MRESMNEHR L FIER: ERETERL.
BoERIUN. EBERASENRX—ERNTREERET, EFRBUFINARZHAESET IEE
HBEY BT T,

B ERAKESE, FNTUER—505MEIERERFTR. CPUEHI AIEE=EE B HY
B IR
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ek IR EIGPURI R HE R B
19904E/X-2000F#]

AR LYY 3D BIfE B g ki FE K, HE T EREHIRENARE. NE
893D Nk, ZIEMEHALIRERRSICIRINEE, BEISIATYREERS:, GPU
HNE—HEEHRN THEHRNXEBAERE . BEFCHMERBEELNENK,
XD, GPUNEZSMHERS TN E BER L ES.

GPU BRIt EFE AT
20065 I

—DXRBEVERITREINE 2006 F ., BEES—E CRIMEIEM L0, GPUBILIE
MEMREMESE TEXRR, BEENE, EFEEMELT CUDA, BIXBEGPUR
REFHTIHERA ARG IR RN AE . XirsE GPUNMERIERE TR
RefZ, BN—TNENEMEYS, AT — BRI TITEFA,

GPUE JIESNAISCER S
2008%-20124%F

GPUBDMFFH, AFHRET U AR KMETENEK, 55T GPU B2
HEZOWENFFITERN, FEBEWERI S EAPEEESRE. 2012F/
AlexNet R B 2 — MREMINER, BRERT REFI+GPU” HEEFTHE
ENERES.

AIBEEGPU L ERIE X FHEISH MR R
2013% R/

£ AlexNet BR O BIERY £, AIEEFHA T HREENIIM R, M GPUNIER FE T
SBUFSIHIDON, BRAEEHEAHTMALINRETFE AlphaGo 25, XL
WIHEBIAIRR, SBAAREGPURMINERENI R, EEXE HXIKEIE
f, BEHMWREAl, AISSIISRE” BIRAREHERE, SRR T ALRREAN
BB ER
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1.3 BUFEIEAIGCHITRE (2017F-ES)

20175, e AEINPC (Non-Player Character) IRERARFRAMLAITAN. GOAP (Goal-Oriented
Action Planning) B2 AT, RERERUFINEARERFLEF, B RN BERIEIISIAMN
REZE, NELEHNERESM. SSHAEREE_EF A DQNE#EERES (Policy Gradient) i#
XS SLE,

AERERBHEPERMER. RRADTIURSTIETERS AN TE L, HREE
—EsEUZEESTHEPIANSE, SIE, Unity ML-Agents RERMRASIEHIT, BERKT
RIS ESREANGRREZN M, EEERRREMNERSI ARG DI EE,

20185, WHRHREFRIE. EEFHFFRERRESHALREEZ, BY T4+ H0E" 8915
AER, DHB/NEBENEERERNFEIToORE, X—09H, “REAE~ NIERHEZH
o, ARBEIFHERFARXEMA—TPO]EA. SRElIREMZOR, MmAFRRIRESEIA.,

202052, “SeAR(n. B BREIIGIEETHMA TR, ETESEE, Unity ML-Agents
SLIL T X178 = E (Behavioral Cloning). R % > (Curriculum Learning) LA & & 1F #8 53
(Action Mask) ZFaeNB0—UATVERY, BERE TIRITITS QA BB X~ 5 IR EEZE R
WA ER, BEERET AIGELIREL.

22022F, WHEEERRN—ToRESRNE, FREFNANPCIRRNRESLE, EX—HH
BBt TRESMES AL (TN Utility System 3 GOAP) 351 E R WLAY S B8 = E A TR R ;
PEIRUFI FREUIEN RRER", LEBNBEIL . XEET. AESSEFTESEE
RIMEBYELEEL SRR, REN B E SRS = H 2R B A EF I E LR TS MK s 89
fREM, BEXME, BUFIMNEERR T EHRE2RENRE, EXNETNURRBEIRR
B, RARERBERFARELP,

2023F 25, WHWAINS BEREUEKTAMBEMNTR, £MINENEERAAODFBRAEIER
FRENIMERRRR., EXFELT, NPCREBEEERENNBMIESIECHNTBER, K
HE N EMENTEEES, PEIVEBUEI FREVKEREX W XBNEIRAE, AR
XESTIEXIESBETIE NN P AR, TJRITEF5, Hoh, $3 BN — 1T RIR—
HSBEML” X—@F, WHRBREL TR oRIEN TRRIMIRE,

BRTBIES], RV AIEABERAINERBIRI TS —XEEZNRS S, XTI AR 2014 FE 517
LML (GAN, Generative Adversarial Network) #i2H/E AR 2%+, (BEBHINEF
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REE. 22017 FH, HFXABTHNEDERTERRRBTFERANBRUERKA (PCC,
Procedural Content Generation), #IlaN& F MM a9EE. K REF 4% (WFC, Wave Function
Collapse) EHk, ST, BRCANFINEEIEXEEMNAIRAR, KRR EBEMEENZITH
SEBEPNRISTRMER, FAREEHEAZONARES,

2018 /5, AR ELSIAT —MEMN=RATLHER, B “BRAEERSANTEDTR->AL
RATER . FREBANBESFINEFUCANSETEARENHENXRARNTRER, BERRES
HTEMUHNREIEE, REXHATHEITREEER, IMERAMIRTT T RSETHNEILE,
ERMIEX R AL TIBE,

H2020FiE, SRR AFAEXRAZDEEMUNAERNRAESGALETEL, BTEE"T
NPCXIEETR. ESHARMMNBEZOXARS, X—RREMRTES (Al Dungeon) 3o
BRI TEPEIN, ZEBINSEMNESHRER, RAMIER TR T T, X—MNE
BUSRHE, FESEETLADISHIBERT. T5-small ARV NSE] Transformer 1R BL1E B 45 A A p <R
EHRIENEXNED.

A 20225, EFRER TIEEFRAMEE X EETES|IABRZITRE, XL T REEBHIR
FHERENURER, BHIZARAPNEENESSTNPHEMER, EEEBETTERERE
BBIRIRER, X—TERNTER, RAREZHYT BUEE (Diffusion Models) 5IRNEBREM S,
LAMidjourney. Stable Diffusion X DALL-E 2 AR AT Z=, AMEENWEBEBRET
BIFFARBNEFNE,

2023F2jE, AITERRATHNAGTR T NEE TR B EFTNNES., FREFEEK
ERBEEMUNBFERAD, T ERESXNNEN, URSEEHERSEMILEIHES
HEZR, BE (Ubisoft) HIBAFF& B Ghostwriter ERX—HBHANNRNETLE, BirsENSEIMEE
HAEB MBI, X—RENERE A, FEFTLLGPT ARZERN Transformer I 2L 7E i F
RELEE, FREABMNVEBEBRNAER, mMaBdR%ER (System Prompt)
S5OHARES] (Few-shot Learning) SHEENTIRUFR, FRIESEI RSN TE RN
MOBEFRR, SHEN, XERBHEES 7R & r s

4 E20&E~HM®E, DT (Diffusion Transformer) ¥iZRMErEESkMA. ©% Transformer ZRMH9Y BIEME S
RN REENENRAES, NUEREEES. URMEERI 2D FEFTHEE 7 #Hig.

11
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+ E3DETIFAIGCHENBIFER, UMeshy HHAFRBIIDRE AR T E, LI Go Skinning X
ATEDHBNRKEEAR, FaR ZNBTHRKELD,

+ SN, EERBENERTE, ARKERIIETEXNNEE.

HAISTLUBUIEE], 2017 2 2023 F AIFENFN P EIN A 2T HIBMEINLBHEHE, BILURR
BRESERERENMZO, B LIBARME TRE, FHRERAFN TILIEER:

+ XTREEE, EARBEULMREN: BUEIBARRMRAN—FPEHEXEEUEZN AR
R, EMRBLERSPIUERTHBRENRRDEANENE, WRAFRTEREERRLE, M2
BREZRSHFEENAZRED, BIRGFEISBUEIES. URDBERBARBEESN, EEMN—
PR, EETRHEESHRKFER, KL, NESEENLI, GHEERERMNBMAESES,
SEIL Y MNRAT BRI ZI 0 i S BE B 8036 2E

4 XTEMERE, HRERFE, BET BIERNMZ, SHNAENEHNEETETE WHEER
HRE., ERXAER), ERNEAERRITPESINREIE, W15, ENBEBH T RBMNEE
ME, FaBTEREMREBENERAS (XK. B8E) MRLNEREST, EEMENGSTA
BEMETTRES,

WEATI BT FF AR TA2ASER, ISR AR N BTEREN R BRI A AR PRE. S8
XE——RRLAINELUTHINRAERE, BN TR, JERENRELINERIR, £zl AR
MNEBEIENTIE, FRABEmL. MEMNETNTIEA,

ING

AITERF ISR BB E—RIBMN R AN EHESL, B8 (1997F5)), ZRFANEGED,
ALFINFIIE REENIZL, IEEERRPIRR, SRR EEHEATR GRS I EETF,
R TENNXRIER. M/E (1997-2017), HXm 333D B2 89IE KIEL T GPURIIRE A,
GPUMER M EFANELT, MREFIEXBETLENENERM, HERM T AlexNet il
AlphaGo EH MR, HAFMEE 2017FZES), ARBOUARETL: —2REREEE,
BUWFEINERNBEN LA NTENITEER, HFBEANEESRERTAINRESS, —
EERSEE, HAGNEIHEITINSER, LRARATERETHER, K. BESERL
NENBE T A,
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2. AIZZ 00 T eI T T 5

—O0—
—-O0—

ERE, BEEARARBSREIEERE, BTk —HRZ W s, NRESAT BEIIR
YTr=E, NRBEFRIRITZE, AILEURIFARBH EMRERAMN T OERE, WA
XEpF b sEF R SHMEE B ARSI,

XPRERALETHETENBESEM. mURSHTHEAIBRN, EERENONEETYRR,
RIS EMR T, AHRENAPIBKEENEETRERT, ARBNTIE—SEZRER
PME, MW E A AR IEE S I 6E,
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2.1 X AV 5E TR B2

RE=KRABEHE: HWEF SRR @i R E
REXNERFTIF,

W EEZRET. RIT5IEE.
5, KATSIEERAETBENT, RRFRNMIDH . mERIR. ENEE.
REBNKIENABEFRmREAD, RN KBRS,

p
X EFT S T RIEE
G B o BHERAEE
SR 5
. L— |
AR HUAWEI ==
H'ﬂiiﬂiﬁiﬁ
rrrrrrrrr E=AEAEE
& =tom 5
:FECT WORLD Tap \)
\_
7, A = N
B@ -}
?EED /\EY/ — J— ik
=]z} 7J ? EJ'_E
=]z} %
O N e BERAPP
PR EITE
G B
Tenceni Games m . S
=
_ FEER AIFERE GBE)
- *®
muHoYo
CENTURY @ @
GAMES
Y \
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2.1.1 iR ETT

MR ErrEaErT WENIEZOSATIRL, AEBERRL. ERNRT. BREARSHEMAT
5. BER, NEGEMHPRE, HRBRUMAKRBEFRE, SBFREFTRAFLEEA, 2
EEH, ERANE S, P ETOPS0 &k Wi & 8 A MAELE 2019-2023 F £ 7KL
70%°, BEIFFEY KB, & Gffin @A, HEARARAEERRAET:

01 BRSEEVHIE ATMEFRMEIRHERR, 51Z. EREFARABRAEK;
(7 HRASEN: ERANERN. EFE0I0E, EEATERER, NKTHAES,

03 ABRELFA: MFEAFHZSH@HAR, #ESADRE.

UL, EHHSEaAMA,. SCHREARN, LB RFRRIVER.

M Rank 1 Rank 2
465.1 4791

423.6
346.2
281 ‘\

2019 2020 2021 2022 2023

60% —

50% —

40% —

30% —
20%
N I I
0%
More complex
e gamedesign

Al BETRAEERETAS MR, —HH, A BENENESEERY. EX BFSERWT,
BAFRARNEZHEE, 8ERALL "X HHHESESREZE 19 &, RBSETEE, HAK
REVERFI T, EFELRRHE—TESR. 5—HHE, AIRNETFEFENSRERK, N
FPREEZEZHCIEITE. bl (Whispers from the Star). (Aivilization) Fifetk, HEEF KR
BIXEHsSHEARS, eiE 7 ASBRICILSZEMIEENNAINPCRERE, BETIFR
FEREVER, FEIMEUEBAIRERS, XEEHTRUBRFAR, H—LSEREEDHH T
BB R ERMNME.,

15
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2.1.2 Wk &AT

RIS EED (LUTERETE) 2rliEbimpRaF:, amgriramliw, HIR
RREMHEM. XERM. RENE. FNEESFZIUT., BERSELFERIHAEN TS
B, RPRESNARLEES, MUREETBUAFREHESmENFRTR, BEBYET
BOBANCERNIREESEX, BEEMKRMARERNEBEERREHE, HBETIRBREE
B AENS, UIIMSLTV (Lifetime Value, FAP&@wEHNE) . MR EHREEMNEERERKE
REHERE, EOIEEINESERE, SFEEARTREFEXE. KOLEFEH. BN
MEIMHXARIZE. BHREESE, B, BENmHNERIESSREES RITEBE KR
@gsh, BERENAMUMEENNHEE, PEAITEESLG (Strategy Game, HRBEHFX) .
RPG (Role-Playing Game, BGINEH). MKRENES N EEBIT AT,

L, KERZFARAREZRSERFTRIIBNBECEHRAR, ERHHTT, KXEEREERE
HIRFEAF, EOIMEENAFERSITHEE, NMERAFEBEXNBSHHNMEENRK,
ATHIHET RBOF ERUEEBENREMRIE. IR, AIGC (Artificial Intelligence Generated
Content, ATHEEEMNAR) RARFATHABETWEEEMER, LITHIUETRENN
WIPEF (At. HE. NI§) £RBRRE. SHNNT SEIREY, BRBREREMFIE
B, lABIER. £ SR E, AIEXIBERMEFPSZMOOTLERR, LI FATE
B MEAB IR, B, FABEBIRIEIN RIRNMREIBNSBERRHEREE. A SHn
S5ZREM@, B K- RE-UA0 BDF, BALELMEIROI (Return On Investment, 1%
AFEHEL)

EEEMR, AERBTEKAFPEGEBARAENME. BIYKBIZEPREANSHERF
ITREREREST, AIRBEIFUAFPNEGBBRNMNE, NEENEERERN, BT, &
ITEUSLEE MEMIIZEREE, FINBEERWENER). LERREHEE, FEIXNEERS
HBTERIESBPHMEANEBRA, BRITBPMNEER. BT, AIBESROZNA, g%
A 7324 /NIBIBDET NN, HEEBXIRARSHEESHIER.

AERENT, SXERETESAIRRANAR, ARNEEMESRENXRAG., BIWER
PATARE, AITTRENRBBERANIG, FHELEMMA M BREARE. fln, E58F
EERARBIT AR, ERHEERENEMNSNEREAME, SCHBEFRE, BAL X—I2EH
FPEENERMIEE, FRAETEHRFVOED TR, WRT “SREIEKDAAIRKEE -
BERIEEE" BB K EAE,
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2.1.3 EXREM

WRERENEETmERPNEESAAL, FEERR TH., TEKRPARSEXEEMY
ARSS, FHBERAKDRSEE W, o HEIEETE 30%-50%, 1ZIERNERIKITERN B& £4
THESETHTNFAEZE, EELEEZELE. i0S Kk Google Play AUERAESRERE KI5
X BENNXERAESZ—., BRl, RITHEETS TS REEHI 55 EL 2R

<+ SZFPRE, RAXE: BUETRSHFDEAEREREE, RTBHEREAMRMERAMR &,
EAINREE MRTT R ARFEHEER, RRTEREI.

<+ IRBIEE: UTaplap MARBIFTNT G, BE T RAMASTHKESIKREFLENRZK,
FRETORNBEARE, BRFRERETENTHSEHRRS.

4 STHURETE: HEEEHARENSERXSEROEMM AN BIENLREERE, BIhE
HEZEMUGC (User-Generated Content, APAERAZS) ZeIRSIKERBPXE, NIBLAEIRS
R EEREATERRIERED, EEBEBRERRERNNE.

+ o BESELERNEAE=ZSX, SISHREFEIRE, UNBHERRED N,

A, HFIEAREBHNZOERETNOERFEZ O RAONZEA, mIEEFRRFIR
ETIMHE, RE App Store. Google PlayIERER R S5BR &4, SBHTAREIX
T, BRIENSRDBERBAF ISR, EEBER SIS IRENIRKAES, Al
SHEFARERNEE, BRI ERENRICE E, BXUXENNEBERRNMLL, F
REEERAREBREHNRA——RRIELISANEHZ L. SMoMRiIE g,

AN TFREFAERZRNNTERBEEMAEAAOSRECAINEE, LS8, DeepSeekEN
HROAIRENAE, EEEERES. BMIEHRSRREN, EHEETNEERFPSRSHE
AO, BENZOBERERN R NE, Ol WE—ER—#E NRHENE
PR, APOULUIBIBEREEREEEREATR, AINETERSENEN, 5ISERIFT
FEEENHRAS, EoIR2NMEESEEN ML, HEMEREMN., XEKMEER
N B ENRES AN, GEO (Generative Engine Optimization, 4TSI ZM0) Miam4,
KK, BREITEEZENETEKY, SWEESOAIRERESHEREAOLR,

17
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SRS AR

22 TR RiEE

REREME, 20256F, PEFEHZERACITHENS, hipMEAS 3507.89127T, R
K7.68%, FAM, EHESRARBIEEK (R20225F) WSS, B2021FLSK, TEHREBFH
BRI KBPEMNE, IBRFLRT 1.5%. XEREFEMNTHEEHEAGTESSNNL, AP
RN, RE—EREE, HRHmIEKEESEKRTERUCAS S MERRIKE N AP T
994925 (ARPU, Average Revenue Per User) BY1EF. HIL, E£rmEseE t&E BB MRINEE,

DR EREMEBRAR,, TEEFEFENEEENREAFAVERR, DBEXEER,
SEHEMA  HERARLER AP RPMERELEK  ARPU  ARPURI
(fz5) (%) (AN (%) %) (%)
- 1407.0 229 5.34 32 2635 19.0
- 1655.7 17.7 5.66 51 2925 11.0
- 2036.1 23.0 5.83 31 349.2 19.4
- 21444 5.3 6.26 7.3 342.6 -1.9
- 2308.8 7.7 6.41 2.4 360.2 5.1
- 2786.9 207 6.65 37 419.1 16.4
- 2965.1 6.4 6.66 0.2 445.2 6.2
- 2658.8 -10.3 6.64 -0.3 400.4 -10.1
- 3029.6 13.9 6.68 0.6 453.5 13.3
- 3257.8 7.5 6.74 0.9 483.4 6.6
- 3507.9 7.7 6.83 1.3 513.7 62

2015-2025 FEx TEEHEEE 8V

ARARRERBE X T ENREB T, TWHABEBZR2N—RINRZEE. BE, AIBINA
EAEEEFWRSFROER, TN, HFRERESRA, BHREAERMISERBEIRRA,
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BED. BE £EESAT LERABHORE B, BINAZZAHERNETRESAS D
), BEETJREINE 2EER BN, £ATN, X EEEESHRENSRERF X
ESMENREHIERE D, REERPRER. EHREEMEMSIEERBMA LESESLN, FEEE
EmERETIEERN, NMNEESHAL, Fit, LB SHDREE AERIIBRERIEN,
HE—H T KEWSE M, B, B, W AR%N “ha—IK" B8R BKiREEaBiE
B

SRMm, NKIERE, AIIKSIEEFH A AR I . SpRAl TRERE R A,
IR B S HIHEHRESIRARENEIRER, MABXRBNETFER, KEP/NEADEDA
FRERBERDBIESREFUFm, UGCKRINEENE, Xk mipnEESX EFHST
MEVERERH, BT, L8 B2 ENRS IR UGCFAaERSEEEHENIEES

F35.

X—LBE2NLRAI, BRPARBRN TRELTm” B ERHEF t9eNE®, ERERZIR
TEERASTIRAS, MFEFER, ELUEREERR, MARANEIMHENS, 1ILE
MERERENZRIBEDSHIANRS,; BIERESRESESICNE. BRIVEENPC, B
ERENBREE, Bd—2, ERETRHROTALHER MR ARE ——NEE . E5.
AR SSEMRIBETTER, BEXLIN “FTATE 89EK. RROERTEREXLEN,
TERNE MR ERN . FERHIFRUE R,

FREYRE MEN B EEDWARINEEIH. AIERIEEXREEIBHNASTLE. NIRIS
RANENENTES, XLEETRERXESKEBFOGENG, BT ERPMERIINNSF
Emiph, B EREMIZEREBIMNME.

toh, SHFREM, WEEFRANSHMRLIE, REFEEMKRBAIEES RN, EFTHP
TR BREKSHIENZBFPEG, EEMILERTm, RABNNE, #—F5KkE, A
AgentEHMELAONNE, EEMRES LSO, BEITE "FTRIRG -HEF- WL 558, X
¥5 81388 Apple App Store. Google Play EEFARERBIEN S A TSN, EREEBNS EI S HRIE
NEIEHER, RERSRFPERERE, FmIMEH—FSaMEFRIENER,

ING

FEARIARRLERP, PR OEE TR — R RN ErTBER, HXRRESET
AllRgE, —HEFEEFHERSRERNS, URNKAFPAR; BITRRIFNBWRT, LIS
BAFPMEED, XEKBRAKERNFYHIDFEERNERSIE,

19
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BHAFASENI2FRME—ARBWBFHEE (£ (Pong)) LK, HMIIROVEEEAEIE
T, FERHIEFIREIEESIBER. ERRERAMINRIVANRE SO REES, HFEEIERE
BRI, BAKRIEERT, URIMNARNSTHERAFLINE, #—2o80RAFPH
FEN, FRERNKZMTRES, BREPLIVIED. A, RERRT R S RE T
BB R, MBS EEETRRFEMEEEN, RZEETE 5| HN @R ARIRF X%
m, HE—FMNETRFEIEE.

SIS, HpERETBEIETRRART. APHERESTH. THRFMEIESENRK.
EX DR skdl, BRATWHNRSZOEERITASEAS, MANE LW HAERT, ERETRI
BRI # B AT Z 5 SRR MNEE N, AIBIRRALEMR AT RAHAEER. KHUAE
a0 IREN ], XEBFIEMRRWARETHN ML O4EE

* ENERHE, AIZOMEBRNIBESERN “1-10" 89K, SBIRIRHMAEHENCIES RN
BT, LAIKEN 2 E AR AIB S REHIE, A0, AlfES 2D EARGIFIMERTEL50%, 3D
B REEHFIRMAR B EGEED TR,

* EHREE, AIRET “0-1" (AP AKREIHE, FEEMNTUENE. ERNNENEESE. EBEN
REINPC, AP, BREERRITE MFEBHE. EANBES MEERUANEIESD, A
BEARENBRUR, dMEEHEFE. SHRENEXRER, BE "EFin 9% KRER.

)
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AT EERERS & = S R SRR S MR E

1. AIFEiRs7% £ r-im b M FAHE S

(NENNN]
TDT
el

S0 Al B A I A A PO K TR AR AR R AL,

4 ZEEREFAA, EFHBEGEAEIIEN, BIFIBASEBirZ BT XR, IR
TRATAZS, EHEIREEREENEETESHE, TBENRATHRSERE. SEEEREAN
BEEp s, BNRENPCRE. BISHERE. RBOES, ABEZRFNARNIDEIEENZ
EEIEM;

¢ P—EEEMAA, EFEERERER (40 Transformer. Diffusion%s), @iTZSESEURNEESHE
Ko, URESHEAFARZO, EHIESRESEENRNEER, EFTrEE. X &, WS
EIESHNFAS, FIIIRIESESHEAERGS. ABRITHREIES S, R NPCIHESMIIAIZZ
BEREAE

MR A MEPECCIRII VA, NEDEAND, AMUEERATESNER, BH
WX B ARFKEERRE T T EEREE

WREFTRRE—REBEZAER: (1) R, (2) =X, Q) B, FAEBELETHLD, Al
RANNABZRSERALESAEE, CRRTETEEERKERIFEATSAITE, XL
AESEER. BEME, HERERETHIDIR,
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Novel.ai, Charisma.ai,

N - LR DA e Convai, Inworld Al rct.ai,
£ Al N .
— SR RS, SHERE ARSTE BERHIA
Ubisoft Ghostwriter
o e e PN RITAR AT ISZEIRSOON FXEUES|EE,
| ) Al _
2 A2 St B BTt RAES S
(10-30%)
. R AT i Cosmic Lounge, King
= HEREEAI BN R
- B AR FRE,
RARL Al \
RARL AR =R
Midjourney, Stable Diffusion,
2D[RE]. - EREREE. 5= DALL ‘E, Layer, Leonardo.ai, LUDO,
gt B M E20LNE % AR R FADreamMaker,
=tHEEERERAEATE
FEMETT3D, Luma Al, Zibra Al,
3DEFTERL. A MuRERBE,. BE, 2 | Masterpiece Studio, Kaedim3D,
3D texture - RBI3DIREL ZoeDepth, Mirage, ArmorLab,
Tripo Al, Meshy Al
E¥ N
=z . Bt s a e S B85 T2 GoSkinning,
. BERRK AUzl %‘E%“?Kiﬁb\)\;%)ﬁi l %Animcrafto o
(40-60%) o
- . 7 SIVEELENR
e op [ HERZELAI EEE)\('T;%Z_'JJE%_ L Genie3, Cartwheel
e . Coqui, ElevenlLabs, LMNT,
= —— BEarlE. ABTE. o
= AR FHHERERER o e, TOTos.
Musico, Plusmusic
. _ RBSEHRI, M EEAI NPC
| A N fore s R
REL, RRBAFS) . BB | o e mal NPCZRGiNeO NPCs,
GamePlay NN FHEILIAIl agent
HREECAI B TR PR NVIDIA Voyager,
EF A (KEHTIE) AlNPC
(30-50%)
Cursor, CodeGee,
Coding A RTUA CRBER. the. i Replit Agent,

GitHub Copilot, Modl.ai

R R B L BIAIM REL =
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2. iR ERE

A

—7

REBHEMARITE R, AERAELD, FURY 2 O2BIMUANRF T ERAR, Uit
KEBNER, BIERRHBEERR, EBLVERSIFEBRIINEARTHESIENRS
MW, FREFNNTF. HEFR. XFARREFIMIMILREN. BEMRFERENXTTE
X, BER BFRLzERINEHGIEDTNRITIEE.

fEERRIVAL ERNANRERARYIER, X—SEKMAD., REEBBARREREERIE
ZHRMEE, ERNARTRNZSHSRTE, BNERFEREHEIBXA. MR E A0
NPCHE, BEEEFMENXRERE, EERARIEEXRSOE; RERAAINEETRITAY
BSMURRSE, WEEFE, HEREE, BRERRRR. SPERAERERR, X
AR E NN BESLHL R RIB, AKER RN AR ESMEIRIR I ERE—— X ERY!
BUNEERRFHPREE, ENTETROTVACIHSBRAKRITE, MM NIRE.
BIFTES oI It

WA BRI BUAKBRFIRRIGRL, HAREBERFEER: XERUEHEMRAI TALIE
BIB Y. AENEMNESIOR, HWEIRMIHRN,; HERVBIAZEZRDEERFER, &
REETHESHEE. FRAFRLMEKMLSE, HAETEUNHRIDFRIES KBFEE, XK*K
YA AIBRARRNID RNLSEERE, BITEDDh. MIENGIRESRE, RARNE
ARFNELUWMNIER, FESREIIINE, JpTASSEENRIE. U Tl RATIeED
R AR BER BA N R IB S HMEHIRR.
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2.1 XERRY!

NRERYWM TR BERRENNE N2, BINESIAAMNERSHAN. AENXYA. &
BOXAESATER, S5IKMRERILLE, B, XETERSFUHERRITNSFRT
BINEIPITIED, BERWE. NPCHIESNFRABENRNARIRE. EEABBLHIXE, T
Z5RREARE, ETERWITERFLPREN—E8M. TWRIVAEK., L, XERYERAN
WO RERPATE, FEEBAEMUERRAIMNERITEVRENE, 7@ RICH=HE K
HER

RV AT DUEBI R RY £ RIS R . BaNENETIRT, RECFER, RIKEER
NEFTEESHREREHRE, X—WEEHFENEZR. EERIBRHERPLNEE,

(RI=ER) £7BBE (Ubisoft) #HHBINER T A Ubisoft Ghostwriter, # B HEXI B5)4
FENPCXIIE. RIS, (EE5RE, URHBEREHARITEFRI XARE., ZA TERBZIAIN,
EHANEERE, 8%, BRWMIE—1TAE, BHABNNAMES, EERAME. B
BfE, AIRBIZEBIRHREERZS MNRANN BN F, HHgitmERER, &)
RERNRAE, JUHTEREN, EEREEARSME. EEEAHRNBRTZAITA
RESeRENERERS, BINEA=ATIRNE7. SS8EURERWeIESFZOTIEL,

GHOSTWRITER Al TOOL

Ubisoft Ghostwriter
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M7 (EKE) FrBERT A TEMEEXNRRKL ., ENPCHEATET AMIRERAILER, #
T XERFRY TR E, BB R TNERASL, EEENANREENSFS4EE, BMN7T
IR RFF R, JBFR, EERAINPCE, (¥KE) AFPEEREREEK, BF
BaluR BB RTT,

MER LN, X TENATR
MIRIEIRE . 7%

(FEXE) RS NPCBHEXIE

AILIEE, MEARIIME T mMRER, XRERERYOAI TENBENKZ, EBREZATHE
ERREBEXAAR, HFEE RENER DHARNENESR,; INRZRTEREK ETXIC
12, EREBENFAEFDR, VARDEREHFIER., REUBFAMEZO TIETERLA AL
B, Lo, AIERBEMBRBE AXONER, FTENEAENKR, SECIERR-R,

2.2 HUERK

HERNEETERBERSR, FRFRRYPIEZEERER. MHEHREERGSNRERS,
AR RIEAVEEER. BFRR. AEAKERRFEDRE, NMELRRIVFERIAL,
s, ERERFRMORE “RETH+AWAE (BWRN, ERANZOETRITRRK
BB, FERYWABTHE K- BEHRNERE, BE2AANTFEBILBERSHEY
RIREY KA,

NAFRE, HERNFHERAN—IDTHRENEZER, FETER. +8. MNEFFR
SEMAGHFEMES TR, MXFPSESRENAINENSERE, BINEREFWRER, 12
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BN, AETXLEMNSARKBAE TN SLL. FRANIEERP, AITLARERYA
REOWB, DENRHERARZMH THREHERR, SERKARFNFEN, HITEENH
ERHGHSEAMEN, BERTORTNE,

2025%F, IEZEMBRMIRIESOON FXEESIZE Y, XATMAREIRIMFRIERR, 7B
T AR B T RAEE . AU 7 HUBIREINE, A BRI REL R &A8Y
HEAR, BR7TREFATROTEIRE,

Level :
HP:

Attack:

SOON FX#{&5|%
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WK, Bt REERASERHEBRAR, FEHERTEBNEREREXRE, K&
RFTFFRIF AR, BalBTiAIBRASREZ T SLG. FPS. &, MOBA. K. RPG. KR
FLRETR, EPS5HF2 (FEXE) W&aFEEERENE. AR AN EE@EESIMET Al
HERITSRMBRRAR, BNRIARESHOIAEREE, HoHFEtsRN/. Fum,
TN BESH AN, AITTLAFEBEM LMt s, PURREIRERREE %
B FRd, o, BRARERE (ZEHKIER) KA ELSsaSTE, RABET
RMARNEERETE, 18538, HBNHENNKNEEEEXA.

BiAME, WERVNEEMRS, BEEZE T HRNTREMKEEN. 85REX ARG
BENBERE, WANAIBREDENIASMARREZENAT, BARAITEERALRLTM
TEMATNIFEFEAR” X —ARAM. SUEMEIZOMESR, BERIASHENRIHHITSHIEN K
TH, JRELAEREMBFRT, HERIAREBEEAMBRMERZANITFRE, FHBWENSE
52, AP AR ERREVEL,

2.3 KRR

I AR IHEENREZE, BIEEMYXROME. E. Bin. IWEFER, At
KEVEH BB MEMEABIRMEIER AR, FIRITRX R, RYUFEFEENERNTE. xR
NERE. JANSHEMESNER, THIIE 50X RHSSEUFREVEBIRIE TR, EMITR
Pk

RRINAIRBAEXRRYPNA, EzORARETIRNSITE, BEETEMnRTARENX
REEE S MEMNAINEERWAEXRENE, RBREANBMNEMXRME. WAL
BEFRE, FRZ ZMNATARREGENR P, WiPAIRAREEER, RESIMARRER
FEEIENTERE, NMAEMMERRLIRE, FRAXFHELRE.

20245, #1623 Cosmic Lounge &5 Al# AR T B Puzzle Engine, #BNEREIAREFITRRIZIT
MKMW, 20255, EFZTEAFRNHFE (Pets & Puzzles) ZE[HILZE Google Play, #ZE
2025 F K FHECSHE 10/, Cosmic LoungeRx, BIBMARBER MK RERUMA RIS
THE, MEBHSRARZATRERE20ZMXRRUARY, BERME, KUWARTLUERT
NARBIR+, RARREANE, TTERESZX+K., RUWARETTLUREIER, @ ARBNEE
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PR, BIINRERSETR, EMAEAIERIIREXRPIERABRIMRA, LI, EaTLL
IIAIRZRE AR, WERRIMAURE. NSRS EUIGRAL, LUEIL AR ITTUE P EIR L
PUEIBORERNE, HREFHHEEFR,

LEVEL CONTENT PIPELINE PRODUCTIVITY

Level
Level Creation Level Testing Lovel I ""’"°" 0pum|zanon

Al ASSISTED LEVEL GENERATION

Generating levels based on:
 Designer or Al created example levels.
o Designer configured guidelines.
o Custom tuned Al models.
o Procedural automations with Puzzle Engine.
o Player gameplay data.*
o Business performance data.*
o Game mechanics data.*
o Output filtering with Al assisted level testing.

° Puzzle Engine's unified
o 10,000 levels

@ & ° Number of games
e — -0 _

Puzzle EngineER%: {ERARERIER

All workflows embedded in Puzzle Engine.

cedented productivity lift!

a <o e

AFEXRNR S AR, (FBRED) FRFKing FR T HWMIR Al 253 HBANLEFA,

BN®BRT X LRSS, EASERET, HRILAN (ERED) HXEEHFETEARN,

FEARNEEHTED BN TS AL 95%, X EHENEREERAT 50%, (FFl
HE) OF R RTRBEL RS RIZSIAT BF A BIRER , YFHISTBENXE,

HIDISRET A BEMITAES, BREERELER, BESETE, FuEmIxX-5esE,

PR ERTANETEN 1 2RITHES, BIRREIRIT 3012, TIARRERTRBNRI
XEMIFTUANOIENR AR, EEESHE N MEIRIIE TE#BRFEES L.

WHRIAR, AFBLEESLHIX RERMIA B FETT, EBRINABAFANSS, KingdAl lab
A= A Sahar Asadi B3RB Y “MREGHERITIMAIGA, Al TERKTGARKEER. ... ZEILE
NEER)BERRITZEY, BNFEZ2ILNERNBASRIHIDEEE. HRNFEHEERIHIDR
MEENES, LMBNETETEE, XSRMNEBEHEHENANBANETERNEE. ..

WM BRAITEX KRR PHENEFERRLR . EROBRET: ABKEMNEH. BirdEl
SRR BTN S ER WEBERFIMENRR), AELIEBRHEIESEREXR
PREBN=ERESERERR, RAXRXEBZRENEIRT, BRFSHREFRNE. PIE
REESKFORMLIRERE, XFPRIHMKBGALER. BRAKRKERFNDERE
TR, MXIERZRTAIFrERZH96E
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2.4 RERK

RAERRAGSE NP EANRMONEEREE, SFERRTIIENZOSTIETVERIT. £E5RSH
2. £anFEAY. IRAREERSAFINERNES, FERENCELRE. 2Kt
SEIIMEED, XERGDTANA =K OEE:

* ZRBYE: BURRRNFTENEFLR, BREMRIDEUNS MERIRR, LETRRZERX
EERYY, TEMEERIER;

* HESNT: RRARYFEEIDTHERPHIRRITH. EFREURRSE TR, AIBEDZE,
MRARRUBREFEATE. IRNSEEREARETRSE, FHRELMERWBE;

* BENME BERAARINEEFTESER. 2R WK, SESSNMIIREEHE. ERFRHTNAF
RigRY, RYFERBEXRTRBE, WESHE TEURRRIHIRFE ., B, RUEEEEES
IB9MMERES), HEMREH IR PIBERIEIFXE,

BAl, AIIEE—ERE EMAETUA/RE. BB, MUWRFLIRT, EXNRFRYOELER
B. —HH, FARNFELRENGIHHERAZOIVE. XBEARESEX. KEETE, RBR
WABESENATHERE,; BN, ZRUSEMGIINBEERS. BRRAEE, XEIFREN
B9 TAEMAZ AR AL AL

ING

BARE, AERURYENDERINEEZNE RGN, #Hx)T TIFHMERILS B,
B RNEREDESE B REARLET I, MEFiHE—SEWRYEREELR, VS LMNERTHHI—
AN, IBZOITE. BERSE. X FMRDENSERBTREMESSERAE, —&
BE FERERIERETEL,

AR EIARK, RUERREHADE 2SS IITIN. FAINMNET, EERFRENRER
RREEARNEIRZTREREN2ERE, EABRN ELERNINE. HEIXRIAE, KE
ZWRISN IR 2 AR TRER . ETEROCBNERNITESFETE, BRRES
MBIBERREN. ARFZELUR A ERAN SN EESBERETHETE,
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B, EEARE ETFTXEONT B, EREEEDIORUCUR TESOTIZMWAHN, EMTA
BT BERE MIRIR . R EENE RN mE, DSERENHFNRESE, XBERES ANELHF
MPLFERHRRE., ARERNNHMES. BEEERNEFHNREANPCESFERER, AXEL
AR LEHEEZERAIRIT SMRITHRIENZORY SUTIRE.
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3. BRI
i

MRS FEIFFEIEE BETR R AR R NAB I OERAE, X—IRRRE 7 NS R IRTT
AR EARRNTERFERR, SFABKRIRT. RNEHNE, KEREHE. ShEMR
EW, URBHEFRESHERNSTEMELE., EREIMERNT, XETERDSERBERKEE
MALEIE, SERBK. RARAKR. REEHHES.

EEEMDARANRRLRRE, ATEEEIBMCER. SENEBFIRRLML, ARNEE
FERMET MR R A mB E N2 RRARZ R, BERATIERERAREEATIME, BXA
MR BRI MEIRH T FTEU RIS

BETHRIRAKBRACEANNABRRE, BEXl0T RS /F0 A EEARIEN ME ORI
2D ERRITBY E e E RN TE LIRS B - RIEIAM; 3D ZREIEEE =4
ERIARIRTT 3D BT WRME, HIBEMRFIA X7 -BEREE BIAEEIHIFRE,;
BRE B EMAERARRS BRI BT EE.
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3.1 2DEXK

2D ERFEEFRAN T EMHZ ORI TIE, SFEARTARRERIT. HRRERIT. UIR
EIRME, RSB AEANEIMILSH . 20 EARINEZRMKREERE SN BRI
BRE, BREARRSFERITENGZERZS,

BAERMTIMESYT BIERAREHE, DEMFRANEN, AIBGRERTET 2022 F@RE W
IEK . LAMidjourney AAUERETAI 2D EIRERM R EHK 2N BEMSIRIHHBHR B EFSHE,
ERMHITFREEGHNEZRT. E=tEEREE, A20EFEXNE, AIBEFETLE
500,0003KE f, #2F+T4980%HIRNE,

Midjourney2 R 2DEIR R

FEELNZE, WNRAFERBAREZRTBHEARTEIRBEFIINDRARMA, T
EEXRRS. £l ZENAREBERINE, Al TEERARAGN S BIERNERHRT.
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3.2 3DENK

IDEARARFIERMILAM L™, BFEERNRTIDACER. HRER. WELLSH. B
EURRRAESE, 3DEAMTER MR BN TREN=FHEWRET, HRIEEE
E. M SEusI ENEERS.

SEIAI TEA 3D EARTHHIN BNERTIBEMMIMDHIMNER, FHAPBERE 3D EZARFIFLY
ZOmiE, NIDETEE. BRPERKLIE. UNRMETIFE=TXRBEE, RITARRES
WM AIVR. RARES KRR,

3DEFREERME(22-31X)

,,,,,,,,, 46X 68K 34K 46Xk 57RO
- e o ) SESEETE e
pEmie o FPESER HwAUY (124) (WEEARL)
] o . SESEETE  LHE
ﬁﬂf’ﬁiﬁfi BERIRE %M’E PESIE wHUV (ﬂ%ﬁ.‘) (mﬁéﬂﬂﬂﬁ)
| B | BB

'''''''''''''''''' 2-3% TR 35k

SAzIE B R HRBRREN
SAZIE )L OD B B SRV

DEARTERTEE



WMEMERE: AlSiHEREIE#EM Al for Games & Games for Al 7=\ KT FBRFZS

3.2.1 3D&EF*

BRI 3D B HY Al E R EEEE =PRI

+ REDHIRARL: BT IDHFEERIIGEMEE, ABETEMRRER. RABTESWUBEA—H
B; HHEMAEDINGEFERNESZ. BEIFERERIE;

* 2DFHAERECREE S R 2D BUSELM 2D SR EM = EEE, MBAETIIHERER, AMREKE
DR, FBRBZTESMAA—HIBBEENEERNRIE;

+ BERINKRARL: S5 200BERMNEN=82KESZS, GEESUANARERLHBR
BT BREUERMAE—HNER, URETSMARTHEZNEN. ZHEEBRITAES AR
MRABLONE, 2ENVANEREALRLME,

MERTHRAKENS, £RINAI TERBREIDZNMENEBNREERED R, EAE
MITLLIENM FRIEH S E D FEARE,

Meshy2025 F &0 7 &#i—f Meshy-5, AEpBI3DAREE/ VAT LM T KK, ANE2IH
BRAEWEERE, BEIERAORINERRR T IERARPHRE NS AFERR, £
REREREREHL,

BBt T 2025 FE & 7 HunyuanWorld 1.5, EFRAREGIEL, HEECLIPHSE (BX—5Mt
fEtr) EAEEE—RIERERREEMNN, EBERSNARTEZENNSHR, BAEERKS
FUERBITREMEAE, RRIMEH—FTRRN=E 2,

BREEH
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BERAENREE D ARIFPRAERRS. BIRKNRTZ—. BRIEFTENIDHELY
ETENEUSRAS, O3B, il BESZNTEXT, SENFEREFINELTIAR,
FERRENE T ERYARMESBLNTINIEE, NESRNAMERHTTESHBEEHEL
MABRNLER, RAFIHMFELT, —MrERBHNTEAERN TFBEEFTEEREAEAN

BRAHEWE#HITREBIAMELE, ANRAMNEMRAIIRNSER.

BEE AR R, ERNFIBRMENSE TFFIAREREMNET, Animeraft 4.0 AREELR
Ah GIEEMESLS) REEN TEEBESTHEAR, ROWERE—REMRE. BB
ENLRBHRENE, ZTEEEBRETMNGEFSREZNSHENENE, FRBMNEERE
EEGE T EBNBERZ, B VISVISE R OIIE Al 2HEIRARIR TS RPIEERIRE SME S L0920
HH——Go Skinning BEIRKE TERERMAT TWHESTIER, mLTEENTERFKAL B2
SR AN BENERBENEE, LM THA8%NBENEER, EERNEAVE, & VISVISERIEE
ZIEBERERNER TEERESTPR, LISHLLENAMIREF, BRIEHE (FIFER) (18
) Fo0 S EM, KRR T HABBS NI,

AR

EETE / o

ArizE 3044 AIRB

"""""""""""""""""""" fAEAY:

Ju .

SRKR: FTare1-2%

Al s 1-4ineg / ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
SZKR:
FTHE2-4%

BEMGo Skinning B s R KR T ERIERAIRBINE S AHN TEMEEEURE

REAIILE#HRT BEHNERET, BEINFE—LEARBRME. Go Skinning FELLIEE ¥R
REMPSFERFPOR, FEATIRAE; I, ZTEEE—ENERNME, FELIWRE
BARRERENR. ENREESBRE, 3DACERIENZIHIEAREENESFTHIER A
BRefommEER
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3.2.3 TNEEM

S EFIFRERFFORE SEIAERARNXRTT, BERTNARRNNDIKIER. E550
EFFRENENF RS MNXREN, FIFRBIK. RS, (RIEE - 5) EBmE (R
R) B9eMEEIAFRR, AT EMRERTERZS, MNFEBORITRIBIEAERSSHELESH
TEITN, R4 30898 EFER T IE—FHRFIE 2, AIBIEERRATISIAX—IFT
wRTEHUETN, B NF-BEER RAMBEIEEHEN, EBREEERAAEREE
AL AR, BEMEENETIERIEE, FHRENEWIRAERIREIRRE,

P Cartwheel SUZREYAISNEI LN TRRI 7T ZZANBWHANAEED ., ZTERTHRPEYUR
B 3D BT EHITEEIEEIEMN, AP I(XE IR, BuREES Aesff. BEEIIMAE.
EHDERE. EMESRURBAEERLSS, BMEMSTPRENAEE., A, Cartwheel
BB AU REEMERBEBOATER, IMRLETEERTE—SLISHEE. EFOEE
£, ERNEEEATRIL. SIPERENBRFESBETEFME.

XZEEIFHT fECartwheellSF& L, AFAILL
B RS BSRAE R 3D B A

.>mﬁéﬁ.ﬁﬁEMhMEﬂm%ﬁ,@E:
| BEEE. SPRB. BOKRN4ENN, LASCHIXI3DIAE
: YV |
> fERE: AMENIERIEEETH3DA |
: MBECEMNE, RE—RIIFURANE, W
BB ITRRK. BE, BEE TARHN
E £, URRFHANTE, uﬁﬁTﬂﬁﬂui

=K,
>ﬂw%ﬂ B IRERATECAYEE
U, SIEFEAE, mAEEEEE,

| RERAMEIE SRR M. ; ru=E :
D> HESHEE: BIE=1IEER, BEE =P =
| CUBB AR, 0, IR

| RERGESHESY, URHABNT | FEE P -

FARIR: Z Potentials

Cartwheel T ELZ{ERHI

3.3 BRERK

== >

FERITAEBEEEHNAE. BRNARNEXBRERNERRE, TEREER. YA
EE=MMOXE, REAFBEEMBRATTAR, BN ASEENEFNESE, SThrNEHE
HEE, X—IRIRT RIS EORRE I 8955EC:
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BEERZUNDREERE], BNEXEREESSEYREMLUEERE. A, Z80AIEREAR
RN ERA MO ER ST EDNEEREER, ELUSEEXHIF T WARAE;

* BAMEES: BREMEEREFTREBRAD SHENRIE (5%-15%), MEWEREIEARAR
BxeE, BAERIE. BREFMREEATEESEEMS. BIEZT, ATRNRELREE
AR, RZBHBOEFIKEN 2%,

4+ REZBEE: AIERNEREZAEZINN. BRREMNE—EMESFZOLEE LNBEAeTAT
BIfF, MELUABIBIEN N mEER, B, HRHRSPRFL. RAOFENTER, REFTENIL
SERAR, AT AREIIGERMERRE,

Hiy, ERARRERNE. AAMBABE. REMEELUIATNSERAT, AT MG T
BERBUERNA T EREIERT,

MRFKEREBRE, BESESABRARNKENSEEMRERERWEH—TRHR, AIFE
EREENEE TEZRSEH RS REMFOERBRT R, SESLIMANIMEEIEREILHIIFLY
R,

ING

M ERBR T EX PIREIFI BERARA LT ELFT KB ARSI, BERDERIBIVRE. (UX
BANRFTEHIFRERNTE, oJasRd T HASHRNMENLTE,

2025 F R HIAVIRIEFAEE, B RADRTIHFARE 162, BERR TN “ENEF B
R B, XERARARBHETIEEIDRE, MBI XAFEGREA, LIHEEL
oI EARR. ISRENTEIDHR. XMRE—NEMEBTE: RREERALITHE,
Z O REA B RN B D ERG PIEMAR, MEAESERNZARIESHMANIRET, XL
BERE—MEAR—XIE. BEEEELRETIEIER,

BEVAIVIRREW OasisifF 517, EETERIEIHEREL, HixHARERRBASLITER
W EE, XM AR (R RESRT, MIFEIFIaFRMETE, REFSHERER
RERN—K, B—XXEHELNELEEROFEIT.
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4, PRIEFEAR
%

BEFGRUMEANSRUENTREHNFER, X—FRREE T NEEREERE ERITUE
SIMBYTEA KSR, SEERZOEERS. SIEEMMN. RARMIRTT. MEERMNIE,
URTEEHEFASZHERARTIE, EHRFLELT, RETERLTBSERMANT W RER
g8, FRBHK. BRIIMEE. AJIRARAK,

BEE LT AIRARMRERIAIBREL R, B TREERERAEREFH A IIERES,
B BMURIRAER. LT NRMIIRRBUNE NI, AMEFFRERISIF, BERAHA
KA, FIERE T SARSEIEIER.,

EFHRAKRBRKFEMNARAE, MR ERFFF LA EEEZRIE RN Z 0 TEL:
Gameplay #1Coding (4R72%E)).

4.1 GamePlay

Gameplay 7 & @z ORI M2 Y X RERRE, ASRMT AT P IR OTUENSE], B2
BLURFEERMN, BE2ENEFENR A RIRRAEIER]

BHEFRENT, NPCITRIRITFEMREERIITAMIREN, FRARBIUFRIIZEPIE R
B ESET AN, TEERAESZSHNPCITNRINEBHEES,

AR Gameplay FFR R T FaplETM0, EEARMAER MLOGE: BEENPCITNEMFM BTN
FEEEE

FENPCITRIZITAHE, AZ8BRNINERBEENER RIELINPCIT RS, B FikEE XEM
WFTEENTES, EFEREURARTRBESESEFIRNE, EpssTR. FE
MHERRE.
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B2EMEITEN (BinfT2: BEIh) »ERRG TRUES. BEEENSFSMARARIEEE
NPCATNEREVEEIN FRZB, ZEX T T 2026 F £4,

ZEIRE T — M RBEXIRRKERIE, ERBUBAN—BBA, BRHERLTE, B8
RHITRZ 5, SEARMESERNAENE, WA TFENRPCER, MRAMNFE
SR, ®FSAKMPINPCIIRFFRERD, R0 EWEAZE ARAKERNRBARGHEE
HREVEBIERT T,

ERXPESD, NPCABREZMAZITHNESRIR, MEHRAMRIIME. 12125 BT ES. ©
MNETHSXFZEEER, KR ttFBRIEATNNEIAEYS, B, ZEWSIAT 98
SR MR FTHR T RS NPCATEIZAASEVIRGY, 1ENPCEIiRH =B —EBEEEIE,
X ISR RNELARRRSNEE. AN ENIIIRTT, BAKEEERETEN
RHTHIENEP=E, LT HRIKESRERARS HERIGINEE Y.,

BIMAEEES (EERE) BKEHAR “BEA" NZABARNAT B &N s#E 22
B0,

FEEFHEINT, MOBAFEIFEIEMER NG R, AMUPRAERENREE. BIEMIUARIT,
REEREBEZBNSHENXR, BIRENNRFHBEAF 1270, BUERSERNRRIRE
SSHERERMELURIE, BEABEZLUTRMEESI T BE09RRRE:

+ EFRERNE: SEABTEMEITERRY IASRRTH, BERE. T8, IMESSEE
IehT, FEHEISAMIRINE. RABN. B, TRNSAESH, BARNEBEIRRER,
S AR MR T 25 95%;

4+ BENEHSE: KELAATFEMERMARAR, BEAIKBRAT TUHRE, 2HNFEIFX
MIEF RN, FAERIFTOARENRESY, FAllgEENEREmmENiRks, BIEE
B, EUREMEEERSHEERNURA, BWAMREEEHMREREEE, LH3/NFAT
PR AHAE A
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REme
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5 &

BFIEAIEEMINZG

MEARKREBEFRE, AEEGameplay A A IEHEESEEAUMERBENEISENRRH, W
Y ERTESRBBAE RN D E B EARE R X PR T NNFTRFFLIE AN, EMEITRHURIES
BELDEEERE T BERE,

ANK2-3FNR, BEZSERIRRUEIEEZNAMMAMAERNIUAIBENIBIIRIR, Gameplay FF &
BEAUTNNLOLIERRE: —ZNPCITNNERUZEEREZRTT, B IIEERN
BREENMARED; 2 FEENRSOINBSRELRRE, SXHEETRRITAEE
BB FEMESLN, ZRAPRRESSERASIREFUENR, AFRERERRTEFE
NEREFF.

4.2 Coding

B AREEE RN EESLI. RIERMERMEREMCHIXIRIRGE, WEHFWSIEER. T
BEGF R, BRZERS. BEALI. USSR, BEFEAMURE T
XEIINEESLIMANZITIERE, EEEXWERIREENBI AR, RN ARP, BFRSIFE
EFX. BARMRS, ADEANEERAIRASE,

ETFTAFRBEEHFTIIGIAIGCHRANEFA KR T HRT BENERET, AlREHS TR
AE£BEAESEABRENR. ET LTXNRBEEE, REESHE. BugBs., Bolhids
B, BARSEENEZOINRE, BEBEEFNER REENE DABER, FHEagamERR
BIMBEMIRTIF TR R, |M=tCEIRIBEFE, EALEMIUS, AlEERIAT80%ERE,
FREEIABI AN BRATIELI 30%. BatAFHEEERARIAFmEZED IWAZER: Copilot =&
M Agent KB m, BIE EERHESEABNBENIEINGE, FEBETNIHEIHIVRIBFRES,
BBNTEEE, BRI PEREMEIH A ER 0% AR, TRIMSHEME, HEES
LA RIBY Agent, FH Agent SeERARFEFNMING T1E.

(U
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gm, IMRARELEGTETE2BARFR, TE2RIERLERMER: KAEH, REK
BHIEREN AN E, TERDERERESHIFHITERIFMENTH,; FFREE, AlEKRESASE
RREIBNTEATVRERS, SZEIMAERNAEFZRFRIMNLIER. 2ENMABIIER,
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5. AIEhF3% & ™ i B9 4 {E 7 R
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AITEFREF IR ERRHENE, EEXRTHNEELASEEFEER. AHRBRE—FZAIREN
BEFRMESR, AMEXFEUNIERTHERBRESE., By, ETIsEEIDK, WRKES
HITHEE, Z=NERIIDRT AIHARERSRRNERN, AHHAENBWEN SRS IRETEE

T ROGRZ S,

51 EMTMEN LS RS

HEFEARE, MNAIRBEHMNEM, clfTHXS L HBERTAINME, LUHEAT ARAMLIER
5Ixzh17:

* DEMRE, ERERFHORARNASHNMERMEZE. BRETELP, KTNRRRAE
He, HEBEEUREABNEKRHEEE, BITAIURAEENENZBEA, WENMEES;
B, NTWEERMZE, AINKBREE. AN, BRFEROERBELA, BABIEDBL,
HWAEH R SN ERTT IR

+ UTMHERE, BEXTTEMIENEE, HRET ARSESRUSIMRX RER, BaEmTmHh
HENERTEAINAYR; X, FHEERDSPOARARRAE, XRET AlNBIIEM I
SLpRoRIRNEE, BUTHENEREIN,

RIEUALO M DHERE, RREXERETEL LNARRUSETTREWY, SEEERN
R B KRN -3, IDSHENE, MhiEoHes, REBANE HEEIH
RIRSLHAISE, (WARB: EUESRY =(3+3+2+2)/4=2.5)
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255173173 Al TREE TERR .\
AL REREE | WMEKEE | RARRE
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HiE%RL th th = 2.2
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37
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2DEAR = = & = 25
3D-BrEHIE =) = = 1% 2.5

EAR
nEE 3D-BESH th = = th 25
BEREN 1% =] =] =) 2.0
B ENE = th th 1% 17
GamePlay 5] = = = 3.0

EF
Coding oh = = = 27

BFEFHFTANEIT GRS

=51, EFHTAZECLIFFES, BERREENBRE LRSREAN. NBEUE, EFFT
REFREEBHALNAPTELEE, ERATMNERESHRIFRAMERTE T BAIBHHIE
BELER; BN, AITENAEEN. WAAUERTIIRNZERE, SBENEEFLFE
SADEAR, NeIiTHEEE, BFEARIAERNNENEERS, ABIE. MdErETE
WERN A TEEMRME T RREEMN,;, BERIAIRZHIRARNAAERS, ROKEMIIHR
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2D, IDHEFMBHEREFENRIUNT, HABBEEEWRNAESA, BMIHEHFEINRNA
RNR, FHENTELE, EARRTABERIL842%, REFSA T B BN R B
BARSHEANBMNME, LEMER, EARDEECHEET TIERPERRASLSEE, BAX
|, ADNEREEEREE, | BYERAIFLRANROIFE A, JTEERER, FHIER
B ERIRERARS, BIRAIRAKRRENEFERERER—3D B EMRN/ LT —E5ES
HINERBEARR, 2DEASBRENTENENRES —BMNTRAZE. RERABARTE
PR, BRI S SIRMFBRONENF, K BINEENTER, K LR HEIAIRN
FAREREPREHRRERK,

NERYNESEFRA DB 2IENBERAZEBR, EE—FSNERAZRTIALIREE.
ENVRRAKI. BEMERE, “EBEHAMARSHRE, NERRD BRI BERAR SR
|, BAZ=EER., JTHERE, BT IERMENEERS, BAKRARAECEBEERME
X, AETETERNELIRESEE, BN THRANUXRZSRBAN. ShEEERESFRK
TROBRNERREARALITE, FHASEEREETE,

b, FREFEUTHNABERER, ARELEESTTHEE TERRASEARGEN
SFE, DERERUEBBHDERRAZROSNERTED, BERRITWHETELREN
iz,

5.2 Al+iF X £ R BREY =P ER

ETIAWRRER, HAPBAERETRKRID A= 10MER (8H) RERARBERIER
ENHEB TERTHINE R AR, 20K (FH) XBIMTIEREMS T IWHEAR, BFE
I, REEFMR; 30MEKR (&) AlEF NREUES SRR SR, IR hE
MEMTE, OEBUELNCIFSESEE., UTFROMAIRAERY. TinmSsiERE. Bl
RV ="MRIFIFIE 1.0 2 3.0 M BBV A 7 imtE 25 s it

45



46

n——

AT EERERS & 3 R SRR S MR E

FEP PV 1.0 i 2.0 ffiEg 3.0 fiER
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“Tol I SERSAIAE RS [ Z2IREN T
EHEBIRMIEEEME | HARE, FUMEN EFR

“FIFIRENEL 5 CPNERARERSRE | aRESRES:
RREEIEER
PIRIAT AL AR - R RHELEDS B IR, SLER BB E O ESUGC

IR U A B S I FEEHIR, TR STiUGC
He+— N FaEEDKR B

Al+5HER% S P iR A 245

52.1 ST R

AMEREE, A+FREFTSEH10MRNERER, 20MRNELESE, FIZE30MRNE
FEBER

10MER, RERINAISEMNAENEE TR, SISERTIMERRE. LRERBUEINE
Bt RERTUAIREHERY. Gameplay &R, KELE TN - Wi - FZS" (URHIUREESE N &R
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B - B1EA - S iRElimdiE, FESNBESBUEI DS EEMRMEIEE. ERTUAIN
FESBERARAERSHAE, WCoding. 2DEARMX AR, BEEEARERIE AR’
TESEHEZE A §, BERSETNE., EMRADKKTREESRRE, FHEALZ
KB, ROMEUEZARMAET AN EMIIEAR, EARMETIERAR,

20MER, BIAERIVAIRME “ELES" A0, AETFFREGERRER, TN
BEM, LUEREARDEG], AITTTE “‘BSEE->2DIRERIDBE->BEEK>EE->5FE
oJINHEF" NERRE, EEEREL. flgl, 2025F 128, B VISVISE &7 Al 22 3D
AREHEHIFEL, BERAFTERRNERTFANBERESHPHR?, KXTHEBEEBEWE
ARIER, BAGCNHE TREUNRNERESHEHZOSIE, SIATBESEES
. BRI TWFBIAINEEHE. B, HHEERFTEIAILEEEZRF, & AlRKIE
RIH” A CETHEEINT, RAURRSPBNESHTS, REMRFHOLE, AIBARSHEXRH
REGEATRBRAEEZRR.

30PNER, SLEYAERLSIZEHEMIINEF RN R EEMMEDL, RETBE R BRINLT 2
WRMER, EBERTISHERIU=EILE. BHLARALHREOIENN, —KERITER —
IREMDMFR, HREREBERET I, SFE KLY GameNGen X 5| ZE ] LAE LAl
REMBRBETSER R : R -ER-BF =U—K, EFRHTERPINENSREN
SWEE. MATizBA, BEE—MERT BRI, 45— 1E5n0. FETHFENIfE,
B, ZEARRLETRRNER, —BERARMR, GRERETELIBRAEELE, HFEMET™
B MR TIRIFE, TRABSROPTALFERURZTEE, KEFRENNERER S8

B0, toJgEkzEelR. RITSRFWREEITE,

AMREE, A+ERFESHEMROAPER. NMOMRNBEERIZEXRSHEL, 220M
BRuITER S, HIBEHSEIEAXZ. BEHNAER, BX3.0MERIYSC &R
FEIORIRSE), ARBET. XK. ERA REF2EEZEN “FATE KK, RAESLSIERER,

1.0MER, ERRAAINERT, —HHEHESFERIGSTIOEFLEENML, BEEmMOBA
FHENNEERAR, 5—HH, SEEARXESTMFNAKRESNPCEERE. BERN
Bix, BEBMLHEMRMUEANBEINRER, KA, 1ERPG. AVG XA ERIVTIZAL,
REAPHMESERIK, ERAINBERERETBNESSRENE, —ERERER
MBFR, B1O0MRERDERTIREI, BREW. £wBABER, BREFRTES L
ERRNZE.
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20MER, RRIVAISEANAITIBHENEERSEUZS TR, FEMEONSEERT, IR
SAB LB R ZSMABEIITAN,. AEEBTHRRMTANSKER, BEASFEESHIFRER
BERE, #HMEHEHEMUENEE, flil, BSHMREARRNRARFGAEA, BIBE
AINPCAERSBES, SEIERAAIRLSHIKEIZEE: RAMW T Al NPCIRIFIIMRE, 18125 B,
FH ‘BEDE, BIHSXFERES. KN, #mbpt SRR EI e S4,

FFEnE,

30MER, RAE MHFIEE" MRV KX S| R HRFTEISERT AR HIL, AIRE
Ik, BHRBBRRAR, FUHNARLAEED, tJEABRTREFNEERFSEE,
e Y UL RBERRREOETEE. £MEY FRIEF", BRI FATFE 89 MEEL
RE, EEBE. RR. B3 AREFSINE, MPEAIERB AT IRIRITEBITNR
RGN DHI KR, AETAARR, BERARKRE, HREEMEUSIISHAR, 1]
B (=), ChSix) RINEMINLIEX, RO UIERRPARRSHITE, EE2LINE
WP TAESEE, R EGRERTERNEBET LR,

522 BRI\ EEE

10 ER, FEURE TH XA WA E, PCHF X LA K B §) + 15 & DLC(Downloadable
Content, B F&HAZE) AZOBWERN, WA ETW. TRRS. ARENEDETRHE
FFHERSMR, EERNYEERNENENSREER. KKE, FERNHRREW, BN
RURBHEARENRERNL, FRTENEHUR.

20230k, AUEKAFTRFI0MEN “FF &-HZ PGC (Professionally-Generated
Content, TWANAS) FOfER BIENME iR -F &5 K 89UGCHPUGC
(Professional User-Generated Content, £WAFPAMKRAZR) B, AISLESA RS EHRBFKIE
FEARUGCI I, ZBmRUBEBMESES RN EMIDER. HEEETEN, GIFERHA
HIRRIE , BT AN BARZER” o CIRIKEIE”, ARMAERATNIEK, HILEIFNe
WWEtRE: TR ANRE A EE N UGCAEMEE", BItXREzgRED
INBIARNABIES, BRSO M. 1 YouTube, RIBEERNRFEN S0MIBEEM L,
H—TEAEMUREE. QWEEHMITYRITRERS, HEEABREEEEELERNS5RP,
R BESTUNE, EAEHWEEEFINN,
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(Roblox) 2&FMEZUGCEFEESHIIFNFEZ—, HBIRI M & TH Roblox Studio, ¥
FERIEF RN L3R, WE=LmH: ARECFRE. RBRENIm. FallE
WL Robux MY, TREFFHAWNS YN, BRlE A CEEMSIALE. 3D17=R.

BITNERSRES AR, TLSBERESESEANINITTER, —ERERET ARSI IS,

JErTa— UGCIE H RS TR
BEZ NEDEK
(PR, RBTHE) (BIEHRE. KR
pamnseEr RobloxF & > S
RobIOBUFEMFE  jppmera roms) EE. EpEE, 78 RobloxsiaR B
DREE. BERSS BeEE, BFRSREE
EETER S

T, SEOHEERE

5E:Roblox§& "3k (game)” B X7 “Ih 3 (experience) REBEHS B BAR DM AEHBHIRTF A",
HRRARBANERRN, AREGARBSL LHZRAGTFH).

LIEUGCIRT, THHMMNE, MM ESHR-ESHR-BESWA-BESHRE" RIEER

Roblox P& : UGC &R ks 32

KK, EAIEFARBRS T, EREIIRENEHEAME, AREREIMeIE, ASH
RLEBERE, NFREZFITEIZREMEET, MX—EBBREEDBRERMATE " mE
SEOESEm, ERENPCGCEM L, AREH—F2ME. UAINEANUGCRE LIS
2, FHRAIEFIRSE. ENTEFHIRA,

5.2.3 RPIZBHE

M1.0ZI30MER, B WR TSR A DA R R B B P B REXMMENFRESEE, 1.0
PAER, AMENMETAEMAE, TWREIMERKN TODAMA; 2.0, AlSEERMREKIHEE
FIRRAT 3P90T, mipasn “f/AERREIERE" 5§ SLEBEREXE (IR SEE;
30MER, FWZOMENEFMEERES KEDS, LB BHREBEOIBRESFFIUGCEEE
HAX, FREZT UGCHAEN - FEES D KNS THERE,

1.0MER, AIZZERIEFHRTINETIER, BEPFRENRELIEENES S PHER, &
BRIBRAZT EMRETEFZO, AMm, AlGRMBETEL, HRERARFRMERILE
BERAME. B, MBFX BEATHE. BSHSRUIPET, E—FREHHHR,
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M/ NEREF BRTRZROSFNARE, WAEEHIIMS. KAREARE, BEERINE
Wi, SAX, SESBIIRKEAINRIFRIILELIEANE, TUREEESME, S50
PER, AlBSREBERAZODETER, RPNURRBERNTES, XTI RBNINE,

20MER, AIRARHSREEFRFRARESZ, BRARFERL. EEL, TR BARRRAAE
P EIS e HBERL, K B BN BWITK, —HE, F/NFREBEETAAA TAER
SHAN=, EERERERMLEE, minbamFeIEES\BRELH, BIEERs AR
BEART X, B—HH, K FLRMLEZEE, BESMIBITHAENESKE, B
HEEEFENIPES. RILOBFEM, AMEROEEFESRSME. i, LB H
REPBIMEZIEEN S, SIHIMAT HERER “Shk” eINORE, #—LRUEHHeIFESD, 1t
MERZMMN 2 E I/ ——PNEURTECIZRE, K ULRERHAR,

B0MER, RIIMEALELSIZRIRF, BENMALIEZENEEETRR MAE R NN ETE,
SIKHABRABEZETREEH, THBETERFRE. W OF BENEFIRERE KRG B
BEFENEZRTT, FXREMEL, EELRHE, PNEAMEAZTELESTE, TEAD T
MEIERSFM—NEFTTE, [Z5ETHENAE. SHE, BXRo KRR AKX,
EUBEN - UCCETSDRFEIRER, AR NMENEEELASAERERAZOEE
RS, hBX =F ERERFFUETFENESN, BEIELESXKRESESAN, RS
EEEENZNI.

INEE

SERTR, ADGRN IR WR BRI OSIEZ —, REEFENARTFRLIOEF K, Al
RBRALEFTEL, TERRBIFBDSANDMK, AR, ERX. BEFFERENHAEER, 5
HEN, ABHEETIUANMEEASRANARARESATENR, RIANCBLER, X—E%H
RRZIZ IR BARRK WA E: KRB BEEEERRNBNEEATHA, MAEAITR
MKBEFHEED, PABKRSDACMEE RRKERBOCIENBMEDNIREL, B
UGCETEIAFLEN., MEBERRFELBA, ALHFEESNES K. IFEREWE
DRBIET, AKX BOINBWERNZ—, ATREITEHAIEHERE. ENRSHEHS
ZUWRIERE, BAMS, AIERNTWEONBRE JREREN T WEAER, EEDLFEY
Ta5LE=E, BEEFLEXE.
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INE]

AAEARBNTRITIEZE, HMNFZELIBHEENBWRAI S, NEENAE
MRS ARBGAR] . BETAEKCUA, WLHRNSTEAQZYIERN (NEFIRME)
SHSHMN (EFxe, MEFRS) NERRER, MERER, RELEFNRITE
MNEVALHTHEERT SMRMNE, BINULMIBERSHERXEENIRE,
BHSEAR, BRMET D BEEMEFA R, XM AL (AEXHR)" @ &
e Opxtti)” B9EE, MM T HMLAMN B SHRES SRS, FH Al RZHTIE
PRSI SRS SEtH R B HITTREST

BT EAmsnZiE, RNFESFATHERETORE, £ Al MENUAET, HWEr-
ABRRTHSHNRESKHE, MEMNKRESRRXREHENDSEE——CE2HN
ARASIRATIR S MR ERBY R PHE - HOVEIREE,

AT DITEREFST Al RGN MME, BIVERWRIRG, K AFRBIEL. OS5
HEX=AZOER, U TENEGNEERNFBETERNENREZIEN,
fE%E GPU ZRMIBVRLRY, XM R ECRUNEMREEENHLRIE. B, FEFIR
WHRBSE2E RN E T MESEHASEREAHMEE:

* B% MRRBHE——RITEN RS-F- RIRT FIETE, EENANEE

Mgt TS REKRIR;

* 2R, KIETRANRREPOSREIEMEEE, AlGEEIOERYIEHRESITHIEN
AEHSEZNEN, XFPHNRRU2IME WE" 5 “He" (ONERRE, FEEEER
SNEREAMNEENARMKBIE, —7HHE, BHXSIEWENYIEMNAE (REN
ZIVE, AFREERA), RARHTHEEWIBEROMEINED, £ABUERR
RHENZBPYIGMERA SEshiEfEiE, BRI RIEREMNETE, B—FHHE,
R PEMPA LM ROESANFE (REFREF. ERANIRREARNME), FE5E80
MRTAEE, RABETSHEIARESE, EXMEROEZSTMEDRD, AR
GEHEREINRE, DESRNRENYNSSEERADEEN. RERBNE=KF
EX R OHH EFREA,
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—MEGBANENRATR, XMWESVHNNANE, TEFRFUT=MMROEXR:

+ MUARFERIRIL: RS TR/ A AUV SREMFNEN, AMUBIHFEE, ~
BEZEREFTERE TRAR, THROEMNERLT; BEETHEESIERIUE,
BB ES R TV AR R B

* NETHHRE MREERREDTENEBERREE, NS MITWRHTERAXTH
SEEENLEER;

+ BEAHNNEREIN (Emergence): AIESSEREBRRARNREFED, REEN
HBEALEENNNRAEERES ML, BRNEOIERITH, A5EEEHRS
BN SEHFRMNME.

X=RRFE——BFRANTE, AREREHENTY. AITERR T BIMNEE, B
PrEEIGHNENTEEMTI PEN, BIPEEBRBONENEPRERFICE
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AERRET HREEARALRR" —Z0NE, NEH. HUE. BEEA, WEDHER,
B—REEOFR AN ESHEENWES I,

o
. BRI 1
wE ) ik Al

B SHAE 522585 | ReN
SRS 0E
85
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NER=BE

Bh. $ESHEERARRIOZO=Z2ER, ENERTRIIGSHIBOEGTEREM, HE
RAIZINEWHA, MEENSEIRLANEERHIZETI, Hr B2
WMEBUERBEET GCPURX—ENEA (ME—FM), EI3THMAEERD, HFREELIR
R MEETEESREMNAEEMRT AGITEEE,

AW, ATHENEHENESHEENRES NS HE, HNFEBLHERTWHIRREZR, N
AR (Ontology) BB EEMEBE MW HIARR: Bl IFARONEMIR R, MEWLHR
BN SHSAMNE BERE 5 ‘HRBRE . ETX—EEEG, AEKRITERNT
BIHESULEHABEN MURE" 5 “mRZXEHE", ITNAINSREHESERER
ARSI, FESUAERMANENZ=EPIFRNE RIS REITTHE

WX R ISE AT 257

BAmE, BXRAERZOMNRE SR BNEIREE, ENAIESRERAENERENMALE
REXRIEE, MYIKEN Al WA BEER R BERIT B9/ OEh ] .
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1. BRI SRS IR EE

oO—0OQ
&0
O—0OQ

STFANEKREAIRENLEREERENAS D, KEDSHRURIRENEE THISEMA,
WREA—T B EEM. BEESEULREMNEES:, RN ONERT: s
RABREBM “RS—NE—RR" (State-Action-Reward) FAMEES, XFPLEMLEIEIRTR,
MIKRIEFRE T HIRERSIRENRA, BEYTENSEET, AR T —NRENRERE
B RMEFENEREEEL .

HPER, xS AV EEMBEEI R AR S A EIEIM A E: MA (Minecraft) PHITTRER
SZAsmE; (GTAV) REUEBERZSETZEWEFES ANERIZRD, ERAEEIZ4S5RM /1R

BEIE,

BAME, XA NSEREEZEI XX ESMURRINERZ, AT DXRBERE L
SEIIWE SIS 5 6/ NESEVEISIR=E =Y A

* DIRHIEWEE: FHICR T BENRERE BRKH FHRRNE, XEHEAREEBORER
5, BRAESLWRINA. REREFSNEHMTEIEFLRIE, BIDIMXLEIRE, AISLUEITERGES,
MRBAKBREHMIBRALZE, LIS AENERFIREXSTT;

+ YIERNUMRIERE: ETEMSIEXNNE. SHZRJVITMNOSRERI, HREBEMRFEEN
YIBERNEEIE. XNBENBYW. BESBESWIRMETENG. KEAARNINIGRE, LTHERT
IMELPRIERS ., RBEBWF KD SEEELIRINGIER;

* HSANRRIERE: HFRETEZEFRGE. ARENSEFNEG, WETAZEHBEUER, X
FIRRREB IRIRRBTI A BP R S B REAIIME. BIRBARMSRENRELHE, HBIAERZINLF
REBERT, RERMZRGEPEIBHETH.
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1.1 IR EE BEAIEURH2a

MREMHWHES), RNERLEHZALXESEBRKE T B -REK- 1T AR, SEBRIK
FEHSHEAE, IRNREHFEES T AXEEANERWRILNMIR, HRHEEZESK
EREML, IMBEEN WRE-oF- RIR" FIERIAIIGRAIN RAER" E@ EBE
TR N EFRE, FHARE L, ERRENROAET: WIREEIFEBRHMIIAKFTICR,
L0 AITTIERR . DI R RO 5 E00E.

{Minecraft) RERSHNEBE. BFRRVESZHUR SRR TBOVEEMMEIR, LA
TIHRBRAERREAREEENRERE, HETILHER, (Minecraft) 12T —DEIERLE
B, ZOMSEASERRSINANNE, EEAAMIE “NRFZEITH X—EzliER
M=,

OpenAlBYVPT (Video PreTraining) IRE @7 BItxREEWEE Al BVEUIRMHAARMTIE, Z
MEHAMMBRHALEMNE, MERBESIYHNEESKRES, BEBN EEH /TR
TR N T B RENEIIGE. 1ZIMBERKEE ARBFRAEIES D SBHNOERRHN
WEIRES, MEFRENEIRERSFEIMELR, DUREHIA LimERAIZRoTH1T 8B RIRIER
RESIRE, ZIMB N TIERENT:

BRI B/VIE EE N RPN 1248 E. (IDM: Inverse Dynamic Model), f& IDM TE{XIER
PUAR B HE R 4R FE B0 R B E P51

(7 REERZRENAIRATEITEMEEINE, RRFWE R —oF" SSmE AR,

A E, @I TARERE BT R LI AEMRE, ERE MRS EEEN T —
SRR,

03

04 REELNMEAMPERFEES, WETEXKMOFRPESRUFEIRTTBEIRMERE,
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Collect Internet data Train the Inverse Dynamics Model (IDM) Train the VPT Foundation Model
@ Search the web @ Contractors produce data W Label videos with IDM
TOK hours of 2K hours of video TOK hours of video
unlabeled video labeled with mouse labeled with mouse
and keyboard actions and keyboard actions
Train a model to predict actions Train a model to predict actions
given past and future frames given only past frames
Neural net Neural net
O ool of6! Q=0

L L J

Overview of the process of training the Inverse Dynamics Model (IDM) and the VPT
Foundations Model

VPT method Overview

ZIERAFAT (Minecraft) ARES=RSRERBEONKENE, BWET—F& P8R
SRR — KR BaiE —8URMS" BEIREBl, EELLIDM A OBIEIEE TR
ZIERIR IR SR B R AFE R MSUR R N SMMERIIIZRETT, N ARIFREREIIIZR
BT —FEITRALT R, NMEN TR SR EEIEE Al SiEMHE EmBWAEE .,

BEBRFSRFRUEXEHEL BY GameFactory HE2R * NG HrREFEM A2 Al BUR M5 1X — RIS HE D)
THHNEE, M “BE" E@ 4. GameFactory Fl B BUSANSR EFIZR8I DITIREY, 45
B8 (Minecraft) FEXe#E, LI T oI MATTERIRIE., LB AR SR LI BIERIFIIEET].

ERRE A RMYBEIRBFEIIMRITN, EERMHASIHERE,

BIXANEY, BNTUEEEMEER FRPORREIE" ENITHRER (VPT) RS
ZRY (GameFactory) MNARRYEE, HAIBEIRMLRMIIFER N,

1.2 TSI N HF S REAI SR 25

\a|.

AMSEHFR P, RNSRENIERELNE B2ENER. BESEENE) AlvE: S,
BN, AeE=ERE, fli, ATIGENSENYBEY, FEAMLPIMEFEER,
MRGMREFERAXREEZNER, BBARMSI ERREMIENNAE, WE—E8mI —
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EFA A NEBRRE, REATETHERENESMEE. HXSIZEINI=/VE. ShH%F
REFRRANGIEHEN, R T —PMRESUNEERE. ANTE2URNENRE, EHEE L,
LB OET: ARSI ZEREMIBENEES, HELENTESRENEN. BE
KES M EE.

(GTAV) EEEIVFNSERERSIZEMNBEANAMERMIERSE, HFERRKENENSH
MRORARER, (GTAV) RBHT —MIEFZ AR FHEIMEINTHED, L DeepGTAV A
ROVPEESR, TTETERERGHNERERR, CHREERINIRAT @, MEKEEEI—
PNERENSRSEIRENRE, EREEEETERNEL TR NEE:

EERURER KT (GTAV) BIBIAIED (40 Script Hook V) , IR E D] LUEHRIEHI IR RS,
01 @BIABEE, BPHEN. ABSREXS. BEOSEZE. RENTAESSHE, X6
15 Al BEB SRS ML P AR AEBIR (0L St R 1T R E AV I I,

ZRTEIENBMIME: AUXD, NEGHITHERRONEN D EIRIFEITHED, M DeepGTA
Voo, ERSIET L ERBHEEN BE . FREBRESERSENEGTEXNTIRER.
EXDEE, URERNHOERS (RE. INEE. FEB). XA Al XIHIEIRN G
R’ T ERAVEIRE.

02

DeepGTAV
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DeepGTAV BYZBINELR 7 Hxk BMIZRIN BRESFE AR R MBI ME. RAZBRE BRI
‘REFL - WL ZEOMRES, EEROMEETEBINE—TSRE. BRAR. TXREIEHN
MSE, AANIGREHENER (W Bo)BR5ESEE) BHT ATERNEIEHLHAE,

ERMEEZI, BREEREREEAN Al 27T SYENNINERENEEEEE. Unity* FIFA
HE s ZNNm AR BB FEERRERHATNR, FRETULE Unity PHE—S
YIEH R AT EX M ELREY, @I EREE (Domain Randomization) AR, FERRINIRE
PREHL AR IR SIRE S, AEFI AU FEI TR AIBE R ENREMAE, LFIHMEL
BNEIRREREE., BTEURENSEEEMAESHN, AL RE LI EESZED
EHEEA L, TIMEZI IS (Sim-to-Real) WBROIRE, BR T A SER B RIEIZ R ¥,

DeepGTAV 5 Unity #FZFEM 28 NXF D RAVBHTHRER T BRI Al 2N IR
MEE" B EREHE NinEinll AR, BRI IEMN R IREREE Al #3E
WA EmEZ OER.

1.3 I AL SN IR BEAIERHL LS

YIESIEEN Al BT IIEMIEEROENNEIED, MEKRNEFRASHSER, WA Al
MEBTEMRRZ. KASARDESRANGRERENEMLS, AILHEHRD, HTAMREL
LK (WMBRMPEFHHMEER) AMURASH, EEERANCIENR, miFiifERe T
—NEMHT L EERNEFOE, BBRRAMMAER K TEHANME, BREFURL ST
DENMNRBEHIE, FHERE L, EREENZOET: BRFRIERMERPIUEREK, &8
UMEABMNT Al BHARNB X178, AUIHEHRNTREBSREEAREFITHRE SRR,

{Aivilization) RHREBRHAZ R AR —IUAMIES B AL SRIUSLI ¢, X PIRE L
FOEPEET —TERLELN Al BRI EMHX, EERE 2023 F (HHER/NE) 89
1000 fEAL ¥, TERXDEMHRG, S0 Al BEEAEEBEEMET. T, HZ. HiEMNR5S,
M — 1 EERENTSESES, RIFZENERE, ZIMEKENHISA=R:

(] BIEARSSRMANEEE, A SANEZRB/ELNSE,;
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(7 HNAGRUZNSREGEERELENALRER, NEUZEINMREKBIRMERO0IZGERE;

FAHELRBKNITAER T, BIXNLRIDFRRRALS A FOIRI REARREF.

3 BUESHARRR L A SEAXTLRNEESFDR,

£ (Aivilization) BRI, Al BReARZBEZIIEZFENZONG EEFRASHITHERRN
5IA. SHHBRR/NESAMER Al AT HARE, (Alvilization) N E BEIRIRE T BREREVE S Bin——
B TERRSEHAERTE RS, SPRITEIET —TMSHEENEETNE: BEAFEEL
fEES1E. RBHTR, HXRAMEZFRRZ BIHLFER, MERET MBTI MR N AEE
BRI Y ZRM8T aMmE, FEENERNEENRSEENNSRIAEIRE., A, BT
HATE RO EIE T5821, M LB ARRZ AXNEERE, RAKLENDL T —PEININ
9% ——FA Al #iEE '007" TIEE (2XETF), EANEOERRENEREALEERS
PEE, SMBERFERAFIFRUTENDNR, AESMWRM T ER—SAERERET, BED
RINABAEARREHRE.

HREE

AIVILIZATION o
ﬁ g,s,, 2‘ gg BEMEPOLTHS, RAZT AMM BINEET .
ﬁ‘ g& g' z* ﬁu %%étwﬁy SIS, R A RER.

£
FEARERANAARRS BRI,

Bk
B Al RKIRE R EA R SBERRIER,

1

MERE

RERE:
A& LTXMSHEmIE.

A RTHHNIE:
NERESREDIE

Md-ﬂmm Zl 00
68/100 A RARAMIE:
e BARS S AL 589785
o ——
' N ve oz —— KAGMHIEIZ
.8 \eo ®18  somis M E TS KIBIEIZ.

LR
] Q)
A
W
R
%&

I’D

[

IER #EEm
FYTIER:
MYHETHEBEDT
EARIER:
EARHE T ERRER,
#wETIER:

BB THRRML A HELe

SHET(F:
HEMETERS WA ERNEREERE,

AivilizationZ2¥R =
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ZIRE R T A S0 Al B3RS, HIRsE2E AN SR N EH:

* FURIALE T ROBHAITRIEI: (Aivilization) NEEEMIRE TIBMNEF ERSHTER SN, &£
AP E—4ERZBERBMBMAN T, LEET — PR ZIMIRENMEN SRR — "RE" (BRI,
REREMURFIENR, ENTAEHTE LR =, BENAISEAIBIELET 007 TEH (2
KETIE, WEHRENRR), XFPIESEBE FHNATIOE, BESZXTIIHSPRE—FNERS
HONRERR., XTPEEERT: BESLEMNEEE, EBENESINTSEARRIBRMA
SHRRIR;

* KRR BHRIVEMRALN: ZIMEERIE T EIMARFITRIR, TUAREREAHRLSE
B9 Token BFEAL A, XEREHNTLUARBNENRAT, REBTABDNEZEIE, £HEEN
KFR5. ¥, ERESEROHSIEEHIE.

{Aivilization) BIZEBINERR T FFAF N SRR RIS NE. SERNABE R R,
ML RIENEE., SEHFEANBEPAZINAEERNTEWEPERSETF, BEAAENR
RARKABARBEZNHARTES, RIUTESEOAVGEMNRME 7RISR,

-

.
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2. hE R ERIE IR AEE

e

IR EIER Al KRR, BRAREN RN EEHEISIZE, FAIBE “RE— M —&t—
=W NEEwERP, BRHREEEMNARR, IR, EREJENEME, RATEE
BIFET B R IR .

MUK, HHENMEERE, XN T A EREANRENEETEESEREMBRAMIILH
BROATEANE: SRHT P RENZERE, ATARBEERBAL TN (WNER—RRIRS.
CIENE) BIRIIRT, WRERWIEMEE (WRHZES . BEFEY) Wi, XE6aR “E—
AR OONELE, RART IR T L) Al EIEGISERMEH:

+ MBS METHAPRNOI2EE, IIGURRKE Al BT/, EREBSKEMLIEED;

* ASMNRE: WETF ARG, #EAEET2ER THNS4RR. RIEEFSSEEE
TRIDERES]

2.1 D IR N IR R BEAI IV E R IEAT

RIPRERAETAIGNDFR A (Atari) BOMRRABIRNRES,; &8 (Minecraft) BIEZREH
MEID RSB E RERE; BT (NetHack) BIBENIE S HFIMEFHERI IR P 8= 8 R
MEEND . XLMBEMIEMN 2 CAUERER, NHARKT TN BESRRAR, Xif
KA, SRENYIELE, ILAIBLUEBRKRIEPELEE, MR RENEIELESE
BEEYBRAGNARRTT.

MEHFOMIEREBFELELEATENRE, KERAIREREBEHSONER, &
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WRF AR P EEENET A, BAZF REVEE XS S 489400 50t A i A5 T a9 ) 12 5P
fEIRL, XFP “RAN—REK" BIEIIREAIR, £ (Atari) RIERPSETHIE,

(Atari) FEXARRER—THERNENNE (WE. FE. £77) EON_HPEDIE, ITER
hSIBMIER, AR T —EEANEEE: BIESERNES. BREEHURER
EIS BRMEE, KeRASHBENARENE. X—CAAER TN, ERNEREFERSR
Sitlas A5 098 BER,

Q-learning X—SBX V4, HYIEER BRSNS KA BRI PIRIR B, /FA—MT
RE (Model-free) . BREEEH (Off-Policy) HERZFINGE, BIROEEIFEFED
EBERX: @8Il E, BERFEIES—D NS—F X80 K MKBME Q' #R
AR RNR, XNAERNTRE THERFIEE TIEICEN,

' Reward r
Agent policy
DNN (s, @)
state Take action a Environment
S ¢ i
parameter 6

Observe state s

DQNZME

SANHENEX (Atari 2600) B, K EIaLIEELEEEIP S, HFREDELERERSEAESHINZ
BEHIRSBERX (BIIBKEVNERELY) , XM FEXESSEMENEEISITRE
BIZINES S K. N TEBRRE N ARENDIERPIIMBENLZ, DQANOSIATRAK RN
#, Fepl T NIRICE| TA25&aY CEk:

ZIEIH: DONRFEMII P HLREFREE—TNEXRNICIESD, FHETEIITILSEX

4 B, XITH 7R B [RABDELME SR, IR T AR BE;
07 BinM%: EISIA—MEREHHIMERHEEME (WRSHEOB), PIIFRET—ME

XERIERISE R, BRNE T SRR BRRE.
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AIFE Atari B IEAHBIFEREI, REEHTHRE, BN T RRBEURKRIIEIBAER —,
FHRN B MR

<+ HEST SRR EXERFD, BRNAERTEEMMERKN 2RO, FAB%EEH
ITBREHESSOH, F5 Q-Learning EHIDMIMEITHRZE, MAT LUFRMURERNZOFE;

¢ NBEASENBN: TABERNYIETESE, DQD (Deep Q-learning from Demonstrations)
BRAROGARERNRIEYD (EREE) STBRANBREHER—MARRE P, XRAURS T H#
RUE, BRET IR AERBMIBRRPIOMTEXK,

ERSZONEE——SHERA (MRX) +BREERD GF), EHIRET, AIBEENREER
FEERNURIRE, BRAEERE. V&, NESFZOMEER, BUHRERATEEEN
REHE, WIETBRBEINT/TME, XESIWREZRE, FrHEELRSRFPINSARE,
REH LR WE LR E BRI RBIVRE, X PHMERNBAEER, BEAF TN
SCIRHEREEARLEE (IR, WHE) . AIBEERR P BHRERR ——BERIMEF
RIFEMMERENES, RET CHEANESLHERPEERGRITENZHEED.

MNER, UKESEEANROAIEE, SERIFMIEXXARPHSLEINY. BXNIEXRSEL
BEMN WEE, XBRE), HelEmRIT0NSE; BEENNEZRBIER S HIETH
PNER, REWENER, XMHREES AR T RIKEBRRENERESE, ML
MEMTH S RIIT AN ARRBER M, NMSBMETTAENSIF G P AR RRAOIE—EUE. B
Iy, ERIEEMARITE, Bl RSEMIEETESHRIBIEKRET AN E-RMN, EZIIRR
RERI—HHYEHIE, (DHFEBRNEE—EIEI%BEFRURSTHRT TR MDE,

BEEEERE, K (Minecraft) ANERBFAMMEF D EHEN, EBELTIRER. MERREER.
ESHRBER, MEANERNSKERLEENERIHNLES, (Minecraft) EXITRAE
KIEHBE/NSOHRPRFERR, REKGEFRIEAN: NEIHNXEARY . TEEY, &
SMIEY. S ATESSM B, MW TEMBEEERRSMREBFER, BITEAR
BRUNTEINGEN, EABRERRNEREBMEIETHRE,
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EF (Minecraft) 15, Voyager SEEARERIL T WMAITE/RE GPT-4 S8 BIEIIR T, 5| AIMBRIIR
BIZE%, WEBAE Eseh” 198K, HitEsNH=Z XIERNE LIS

BalRIENE (Automatic Curriculum) : RIFHBIRFEE S BEIPREHSERESFFI, =L
01 3" ;S5 " NEENEEEE, fil, EPEREDPREZIREDFSWALE, MK
SPROERE K

FEEEZR S (Skill Library): LIaJHfTRBEXNGFHEEEENEZRTA (W craftStoneShovel,
07 combatZombieWithSword), TEN R RIMBENEHNEERS5HE, (F5 RN a%E
ELE& NN, BNERRETRER,

IEHIRTE (Iterative Prompting Mechanism): IR RIR. TR S BRWIEES NIAIE,
03 @EEarEsMSASNBESSRABERSHESERER, IR " B - 73 - KRB "

NN
B9B R 3R
Automatic Curriculum Iterative Prompting Mechanism Skill Library
c function combatZombie(bot) {
// Equ p pan "
I~ const d bot. inventof y f dI entoryItem( o DIOVEEES e
. . 'D l )‘( sByNam [ sto d*].1d); Make Crafting Table
Make Crafting Table \ EISE {t bot.equip(sword, "hand");} Craft Stone Sword

Make Furnace
Craft Shield

N, New wait craftStoneSw d(b () }oeee x Skill
. Combat Task // r ft ndReqt) " Retrieval
> ¢ — ait craftShield(bo () ................. —
v Zombie 4 S0 .
4 ¥ Cook Steak
Mine Wood Log Combat Zombie
Env Feedback Code as Refine Program
Execution Errors Actions 0
MINELRREY O I

Update FJ @ Add New skill

Environment Self-Verification

VoyagerfI = KiER DRI SR RE

-h QPO

Mine Diamond
Exploration
Progress

SWERETR, Voyager AN BIEFSTHNE S EIREGEZRTT. EEENE, HiBEERE
BAEFERPFTEERTE, RPGRASKIBEEEHFIRMR N ZHHIRIERIE, X
—SENRIBR 7RI IR 7E Al BY B AN SR IS _EAVIRS I AE/ME: EEDBRERNY
MERMEER. JEMIEERIRSIESNESEN, BRAEEAKRMET EHENBENFESH
S——EEMUERPEUNTIIEG, FETFETELERPELEREHKEHRE.

gRm, METDEDERMMAESEENZRAMRRHTES o BESHENLY, XT e RAMEETE
R (NEFERANE R EHREN) NEERMENDERRE, Lo, KEEENITEZRSI
HEARENERESHONFRRIER, X WARETRAZREFITB" X EFEMIYELRRZ 45
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MURIE. RRMNBEEE DU EERBIAR. SRENEMLAK. DURBEENEIIREEE
T3 3237 B BB EEES LRI,

AR Voyager B2 7T KBS EE BRI AT NIESS, BBA Optimus-3 IR B UEHRIRAZR
THEAEZMNHMER S, BRAFE—NER (Minecraft) RITHNBRESES KRR LR, (B
HRZORBMETRATEREAENITERSHEMES NI, Optimus-35] A T MoE
(Mixture-of-Experts) 221, BEAESRERBEARNESHERATINERTFMELIE, HR
REEFIIRENARER HREE. B, BREIANIRIGROEEE NS BN SRR
SBEVGRAFSIERE, SERT 7 SANRM. M. sHENREBEEN.

%58 Voyager 5 Optimus-3 1 XRPNRAI, FATTLUSHHE 2R RN TH e Al V& TREA .
XA N BER MBS BB IF B RRIR T, R MITRIESIZ I BIRRBL R G R BRE AL,
SRR RIR TR HERD Al BRI R IR AU SR RIE A,

MR, BEFREFIRANAELR, BeRFLEHSHRIIDER. SHIENKEENRL
SEMEHRIE PR, EBEEDNDEERMTENT STUEXIHE, REZRNENTEEER,
Fit, EEBHWNFHTSME, FEMEERR. FECZREF DA, BaVRSERIIR
TE (WISLAME%: Simultaneous localization and mapping) . £/ RiZERIE 58I F S KIR
FFAIN=ERA, EELIEEERNTEHE, MHEAHERNTBRMSEEREE,

MERRIMB = BN ARSI RE. FEATEER. KERIRBH. SIHEMAEESL
WEEM, LR ADEAEELIRFA = BRAMMEIEES, FRERT, (NetHack) FA—5R
ZH A Roguelike tWERR RN, HESENMME. EROCRESZEMKITRERFNR, WHAR
HXTZ ARG Al B8R [N S SREEME REN B EETF A,

The djinni speaks. "I am in your debt. I will grant one wish!"--More--
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(NetHack) B9FREANLE BT LAFELAS LN A B AlBY = [BIR AR AN HETR AE ) BARDIAMN
BREREERR. EHUETEEN, BREAITDEKBICK, LRESE

* SIAERBIFRINE:
V= ST S 2IERE S,
* TEOMEIRE: RRRXFE—FRRE, AIUAETEROARESR, ENEENEQIEENRD
(W=, BapH);
4 ZERNTENCI,: ESFEBHESMEE, ASESF T _ENEE BREE, HmEHEs
EIKRESENCIZINAIRE,
B 20204, Metai1d H 89 NetHack Learning Environment (NLE) BIJ9 Al 892 (&) B &N FOHEIE A9
BEJIIEINESL TR AEZR “, R ZEEERNSES (RMBAERIN) . RREEX (BE
R ERRAEES) . ESTHRE (FBEFESHRINE), £FNK (REXKRTHETEZE
MEFIRFEE ) FIEARER (REIRFEMASPRBINIGEAL) , XLEBIIMNARRESH T HEEA
NIRRRASIREKAES), AEEN RE T EMIKE.

B
potion

# R
# ## #aE .|
#uHEE # |

Figure 1: Annotated example of an agent at two different stages in NetHack (Left: a procedurally
generated first level of the Dungeons of Doom, right: Gnomish Mines). A larger version of this figure

is displayed in Figure 11 in the appendix.
BERXEZLMER, AnEEHEZEETEABTERM. FXF

BT (NetHack) 8RS =
(NetHack) 15, HREIEN T SMEERIGIRAI =8 RANFHEIERE

+ ZRERMGBUEIIBESHBAZNFER, BERRUHNERWED B FIRERRNZERE,

8E02 BE R TS REIRTE R IRIESS LOORI,;
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4 CIZIBRIRM S| ASMBICIZIER G E TR HEIEY Transformer 2845, (B8 REIAREBIFRERIIR R
SEFEER, KR T ANBEENNNESSESS;

* SIARERE (MRRER. FTUIRERR) RIXEHE A= BIRRTH, EEEARREBER
b AVANEZSELNE ISR

* FSEMEREHEEAFSHIBSHENZNME, ERBENLSHITRNSHERN, EAKS
REHITR RRN= BN SR, EURREMEANE ERIMBASE;

+ SHEAKBSRE Agent FEIRHFT S £ TFXABMES AN e BT REEMES, BEBE KBRS
I, RPERSHRZE BEXRIRTRMBEAMET MRS Agent *°,

(NetHack) 1E79irExk, EAEHIBI= EMUFEX Al NERECEERIFNNE BIHRE TR,
oJEBYEENSRINGSRIERE, EEREREAESHR, @R T IEEIINRRE;
ERERAE NS EIMEAE, ETX AR BN ERMMEEES; SEETETMN
RR. AN, BRSSP BEETE=ERNEES; MEESISHER, X EREE T RAREHE
7R

KM, ZFatFE—ENERME: HFRTEXAEHNMEIRT, SEXLHRIEL=EF
EER, FSURMENASCIZFHAASELURRBMNEFERAER, NREERERADR, &®
SZEEEAMEN,; Bit, EpSReOZHENBFRIL,

toh, FMNEERE, BRSIEGHARENEZEANEE—ENWENE. 28I Genie tltFH
REBIMNEERRKMMAPES], JERENTREHNEMUER, BRTENREWHLEIEF
A R TREE D . BIIGMER, NS ZRNENMKMERNRE T —NMeE. &N
&L, L FIRE S EERYIEERNIMEPRITE. WRER, NmEM. —5
MIEAMNAER S RRAENE L, EEFIGMER, TTRTEMANE, omuEilRELL
&, ARIGMEBAEIMNE, JRTIHARETHESRE. /. JhiT.
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2.2 Rt SN IR IEREAIRNERIER

AR SN R EREANNERME, AT AR T — RE-1750 - RIR™ 89AK,
BSE, RINRRER LU BII ST ROERFHITRE, NAIRE TRSMINNETE S kIR
55, XMBEENRIRER, WAMINET EEMRHERMINEANE, EEERNLPHESE
B EF RIS IR G LA EINBT = RSN, B8, AT RN RS ERR T ELHS PR
IRARSEALEN, FLRETSTAN TFTERIEEINGE, RAEETREMIISLE ROEHT
SRAZIEES .

Lok, AR S MNHRREN ERECNNE, EETEMET —FEBIEENKHE., B8
UNRBEEN, BERe. AFESERTRMNERNMESR, BRWRNAISEERE T H756E
ANEMEE, FEHEBEFNEMERSEROESAN ., FATTLSIANMZOLEE, RZE
X — & RIZIEE] S A AR ER R :

* B/ SEREETINAERRBROTEESNME: BERESIANENE—BRR (B—ERK),
FEESERRELEFENBIRRER,;, ZHRNES I NEESERREN, BNREBSIMERE
EFMRR SR,

* B/ ESHAEZENEBSREENLG N BEENER UGS BN RS, IRSEBEITZ
B, EEREMOASER B DESEN, BIIYRIR, BRTLETRE;

* SR/ AENTREERRIBNTT (HBFH) EAH. REFHSHEARSFEASMN,; WRHERES
B ESHEEHSMRE, FNRERNERS. BRARR LFERFEES;

+ ERTEAAMNGERETEAFLEREERUTLM: T2ERRREMERSYELIL, FxE
ERNEFAEMEERAZRME, EXSE5HEMMIEE THITHEZE.

P fE B A E I E R IRER S, Bt D LRI MV ERER A (B
ZIK, BHOEL T2ER-SEREER), ERMTAERENERINKEED. B (BEK/
B/ m2ER), BRBTIMETFINESEREE, (MRETREMBIBZENN, EZIZGAITLE

HZE=ERNTEED., BE, RTSHR (W0 (2FRFEH 1) SIAT ELHE 5 Fxe
ER, BEABEEONINNSIMRNSENSHFEE, FERLMFNSES SIS S,
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EARBEEDHTXOEESRE, #iM, MOBARL (1 (EEFE)) ELEEM EEMT £
N H®E, BERALEERIBSIME, ERABETEENS T, NMAZEETHNES
B SIMERED, RIERZEFPS (W0 (PUBG)) SIAT “EXTRM” &4, BT HEREZTH
HEEBFTS, REFENIRMENUREREZMARERSNELEE, BElZ 7 iERYE, it
AIZS BRI FRIBZE FBITTENRES,

X RR SRR R E

AR SN E R ARRM T —FNERZEEE (BH) JEeErGFEI (BFFH
) B9BHTHKERE, FEEX—T2ER. BEEUENIRP, AlphaZero “55 T AltEZEIZ
EBNE—XEoMtEL, SFF TERKEATRLENIBEER, RET—F "RENEER+R
FREWEZR (MCTS)” BUBAESR. Bt 0BBET: FAREME (Policy Network) &
PAZEFYN “F—R (ER), REFESNEEFR; FBIMEMZ (Value Network) WAl
BEMNS; &EBIMCTSHTRENZE#E, XEFELSEAEEE. ERFENBARKHED
1S3 T HRERIDIE, AlphaZeroliE BT IXE “WEER + FIWE+RRER" 19ES, JLIELTA
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EMRWMANBERT, NEANBEHHANEBHALIKE, XU THERFE, &
WEBERFNAL. SHRRERTFHSMHAE, EBT “FI—ER" BIRERRERREK

o) _EaEAE,

Go

e
,gg‘._ .

e
AlphaZero vs. Stockfish AlphaZero vs. EImo AlphaZero vs. AGO
W:29.0% D:78.6%  L:0.4% W:84.2% D:2.2% L:13.6% W:68.9% L:31.1%
oy | | === @
W:2.8%  D:97.2%  L:0.8% W:98.2% D:0.0%  L:1.8% W:53.7% L:46.3%

Az wins [l AZ draws AZloses I Azwhite() AZblack @

AlphaZero

LEFSNSIEOEHEFRANIE, F2ER. SEMDEN (EFRFHI) 63, AEIREIH
BEEHR L. IABERANHE, ME—HEMRAHFHLSNNEZE: AFTELELS
EE (ERAMR), BREE (ZFHN). St (8AREZE) LUIREEDRUISCIMER.

AlphaStar 7 By B IR E Al 7 X—E RIA AL S NIRRT R, RET LUK
ATIRMNTE, AlphaStar KA T iHEIREIREBEMEZLM, AlphaStar #1T 7 £E4HE N HFIE
W, CEENRRBEREEPFEY, TEBETMR. ¥k B, R&EEHRF2RE, TFE
ATHNEL, BIRPALSFRENBEZI R, BEISERIKRLES, TP
BEEXNEHEMN, REHE2018F 128198 89X 28, AlphaStar A5-0 89 & %5 & W 7 Team
Liquid BYEGBABYER VRS, B0 2frS B E DN MIRRERIEF I AL

oz
SE
53
o
s

- AlphaStar League

Reinforcement Learning
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1. 8XZWIEFE: TREBRMUMKERE

AR EEE RS, TEMMESRARSHE, AEERMTMNARK, RIREIEE9RT,
KRl REZERARNEIFNE, BRNERREEAEHEMESREMNINEED,

TS ERZRWADE, FERAFN AIRIEFEEHNINEAZHNE—— BN ERMRE T - ER
REOHR, BTRIESEEERBNS TORENE. HRT AR AL MR T SR,
&R, WIERZARBNME. B SEMEERN XA T IRNREMMNRE, KRR T
TASENERE, MERENRRAELINRE, SSERRENAETHPERELRE

17, RAEBATBANNE, BEDTDAZENAFER. ANMIDELIREENBENHEN,
AP E T ROREMEBEE ERTHIEIL,



WMEIEEE: AISHERAIRIHEL Al for Games & Games for Al PR\l R FRFST

2 EZER ARG REMWREXHESIE

fEE AR AR, HNFEMH: SRTLEANEREEREMNN, RESREFTA? BE
BEFER, ERBALERSE? A THRAGEAXMPBNBEZELRE, RNFTEHRHEE
BTt TS 18 5 /A TR A,

EARIMEN TILADEA B ES "HaHE BHnNEE, BREAERT —1TMEa8F. &% &
WERHANHELS, XRIIFALEERARKARSHRCIENLEIRFR.,

AERERE—EERME SN RS, FHANIEBIRNRARFIEN, FRELE X &
REE, ZMFEREND SRR T AP\ R EREVEIRET, BERFKBEACIHILEZE,

CmMASE, HFHEBHMBLNRAENE, SEEFNIIHFREERTNAR, RAFET AL
HIEMASEREAN Lo NEE, RERK, X—WEFARB2IHUTESE: EER4EE,
MRRXBHEGLFNEER, METYESIZNN=RANGEERESE O, EEEER,
MECRIENTABESKBFE, EETHSEHENNMENERIFERTT. K&, HXX
AIBSREMEE, ETRH T —PULULRERY “FIFHE" LAEEPHETHRIEESINE,
MNMAESEZERPZIANIBREAL, BENHAREITTAE, MARIER(E. JHEFERER.

77



#mE
“Al+iiER%” BES T IV R AR ME

ENE /
I “Al"‘iﬁ?y ”El‘J
isiTI N AAHME



WMEIEEE: AISHEEAIRIHEL Al for Games & Games for Al PRl R FRFFST

ASARERE. WEEENESST, BUETFNNMELREEE—SERHYT K. BREB
MEENARRERRBAENEREM, BALETEREBAINMELE, EMRANEAIRET4E
RENBHNESETE, AX—HED, HFRASBIKBREMEZIMNRE, FARK
IR LM T EXM S BEHENRKTT, ANBENESHFLLIFNXRELS, EHHED,
T AEKRRORBITAFTERE RE-0F- IR B8R, AIRSEEAFNEEERSS
e, SHEREMEREHTERRE, NMBRBOEESTY, MEEER. 178
HiEE., BAME, AREBETHREANKERE. TREREHRZESY, URAISHEERSD
RINBYERE, HEMAFITRERZOET. EESE0 A+ MERR, BET =2
MEEE =17 aER e, REFRTWHMNMERE, BENENES. BB, T H
&, HEFSWHN I RBIEAFES

1. “Al+E3%” HH{EIRR

Al BEA TR %O B Al+ iR ERIR XigMES

SREENSFRERIR, URAEER

ST YIEIN . SN T R BB R
Al 1R T8y
pi3s A IWIIEZ S

S— RS ORI S B A4

RS ERERA

mRSHIEN
ZEF

IRS-BE-RIR 5 RN

(B==EiiE, ARH) A RS B AR SR

SBUFINENEEER

e AR ESSEAEAD ST
IR, S EEREAR ARSI B

Al SRR E DAY
EReEM

“AFFIR TR L

FEEREEIT RN S RESNIIME

Al+TEX M ERRR TR

79



80

BHE /

“Al+iiER%” BES T IV R AR ME

1.1 X RN A 52

WFINRAIRL T A+ X" MERRNZOEG, HEENERRTHWINMERS, EARX
EERENMFEERR, EERNEERMENN. MU TREHERET. REME A
BN S EEBHARYN "HMFETERIR", MNENEWRE, LHIE. BERRT—
RNGEEFALXTE. EAMXEBENSRE. SEREN2D/RESIDER, FEBARENR
NEMNDR, STNMUD FEMBTRASIMEZIN T REOREEMN, BEEMIABA
BSIA, EMHREVERMAKRERE, EHHIREE TR HSFEEMAFERERS.

+ EH—F, ERNAENYERNERE, HFREBHHRUNERSSSKEN, URE
7. BE WHESYIENN, XANBEDEY. BESEEUEIRERAERAR. ST
Wi, BMERMINEPREDSHERSSNENEE, BHAKRERETME=ESER
MILHRZRBRIR,

+ EENRENASANER, BUBEZRITNESBIR. KR, SEREDESR
WUED, IR AR MIVRR. RBEE, REEASERTFANLEDR, Ll (EfR
$ & 1), (Dota2) MBI, HFEINLRENUNESIET2EREFNG, TLURATNRT
WHlERAMME. TANERFDEFMELES, WIEEERENSAREREPIIRIEED,

o, S2HEFNHFEMBL, BRHREFANKR. TEE. SHIEHOYHELR, FE
SHEESSEMNE, XEFEEREEEIFMERN—MEUBRNEEERERNT. BAAE
ARNI MR, TRIMTRIEFE. B FAZRRIE. XUEFHFERRE ZHILH
=, BETEERER. TNROHFEEER=E, EXFEHER. TUHIAFRHIERES
EEEPHITER. sISNWIE, MATTIWARRIKERETFE,

MM IS S — MO INMBEEE, ETHARNSHEATUE, XEBEBBESAN. 55K
KGR ERELZRFEMOTUEER, MUBERIRAENERRR, BRIET MR
BRI EESR, BANRSERFRHCIFTHEBEOHRNSE. —HH, AIBKEEFERETE
MBIPAARBNSEN M, BY L OTIRIT AR, AlTJURIRDEEX REUNHTUER 4,
R IR LT O KiE., B8, EAIRMECEET, RoOHTE. RS wEE
P RFEHMFR, KEREMRAROMKIEZEDR, ER—EBMNERRIRER, FLE
ESIBPTHRBERTRNSS, o, AIRKIAERERK, KREIKHIAINPCEET LT
ML SBIRMREKRES, EERRIUSENBSHITHS. EREE, BUETHRZHA



WMEIHEE: AISHEEAIRIHE Al for Games & Games for Al PR\l R FRFST

BhEFEXR, EE2AREEFKPICIZOVREES, XIPRERDBITRERTNRM AL
MAR, WFRRHERESHEEME. NERESEKNE, FESEMAS AU AEH
I, MMEA LIRTT T APRhE.

AP ABREIMEE R ITE, BREEENBTIIERNE, TEERNADR PRI,
DHEBEQEAG, ENARZEAIRIERNDOEEZINNARREEA, AlRAEIVFMRILEE
WRAEIZ S RN SR IRIIREIES, MAZEMICR. SREMIKHEMNLRMERERTT
R, RBEMRINIZIENENARERZRDN, FETHFPNINZEEBER, MR
AEMESEIME, RAFIZNEFEREMRZENE. XRIT AFRTUAEMRARF
KT, RES5ESITAKRMNENERNE.

UETSEAG, ERSERERASERRKRESAnRET, B AivESaaRHR I R E R
B, BT ANEXREE" 9B, 41, BIRAAS “BIMMABE ININEEIIGRE, B3R
BXETSMEINE, RA—RFBEEFRLESFEERNMEYR, EIRTHENEEIAA
EISBREH TN Y, = CHERNS B A NIURE LEWENIZLINEERK (22
EREY), SRVEORABES, NURE/LEREEEN. BMMEUMBENIZRS, IEA
BRAEETREWHLER, " XBRS BT HENIUE EEEETMRITMAB AR, #1ER
B, MERESEEARBOE.

1.2 IRRXETY)

PR ERHRNEERNE, BRETNR—MOEE, BT RXERRENRETY). B8RR
ERRHRPNE—IRME. RRSEN, HEFEZERNAAER. SRENEMUREHE, X
LHIRLL R - oF - RIR™ (ORI ARRICR, BIEERE £ T — 1B n0EHH. FLSH.
RIREIEBHARE, MASNRSHERESHERE. IREFEPHTH, RREAEDSH
BEPRET, REUSEME, FEIREGREWE (W50, BREMN. BHR). WFSE9
WRIR, X—IRRXALETRUFIF Al SBIUTIGEIRNERER, WARIERR. AR
RBORAZURE, N AGI DEZFEETIH A ERIGRE TS RENVEIEKIR.

* ETE=FHENZRRNEUEFTENG SWMENBHET T RFEILE, AEABHULE,

81



82

BHE /

“Al+iiER%” BES T IV R AR ME

1.3 AIRENERERIN

RREBESERNKRIRENREY, FETITE. REEENESHANKFEMIRE, HEH#T
R AT AIRARNEBN LR, KR, SKFHNABERFERER, S555ENHREIRE
Bnth, NmEETHEEENRIL. SeAEMNRSH, RN, KEERBILRESHN
FRRD, HITESRERRSAE, AERPUEHNERER. RE, UREMNPTEN
BETHEURE, KEBRTBEEINEMERIFEE.,

HOMVEESMRIN, AERNRARSSREBAEENT, AITEIXMBRIREFIEEL L8]
INEAERSIEE, BERME ZTWERNEND. BEKRE, BRAIESRS BAMEEE, X
HRRFESAT2ERRIEERSZ O, NEH —RIITHOEAER,

DUBHET (EEFRE) SHERRNEEA NG, BEENESREREF SIS RIRIEUI T
NAMANERRKRS, ERRREDE. MERRES, INHAEFEEAKTROIRESD,
ERT ZEEAIME. FR2ER THRERREXBEEA, XEEFEREFRAMITIIHR
TFRHIEED, Ao, EREXBWEATEMAESEEMN, EETRUHBISMNBRRRE
EINEFBIZETRE, ETIAE, SEERARRAGUMHOHENEEE, SEEISETLEE,
SR IR BL S BB IEH B R IL .

B—hE, EXRARNMERIRT Al SERIMER BT R P mE0EE, LTERAREIRPER
By, BHFURMNNTHERESERIR., SAEBEARET —TEEMESHEAMNE
RS, NEMREEBRNESR. KENRZFERNY, T EBHuRHANERIR.
tean, BB AT RIRITEIGIFERE. HMBIRIRBTHIHITH, SEIBUH IR SIFME
M, XETAFIFRFREEERRE, MEEAR BRI HN2H™Y, HIEASESR
=N SHRMNE.

DHERZRG), XERIUTUARARAHRBERZ N, BHATHE, HERBELSEREDRIE
ft—1z2 oER. TEENHFHNT., BINRAME. SHACNEEEAD, ARFEE
AN ERSESAN, HRESUANNESEMMSANEZNT, SWEERBHRENEL.
AHEHNEANR, EEREFRRNEY, NI BN EEMNSEERERODE
R, RNIEBRNSSHRNHEERRBNEIERTA,



IMETEEE: AISHERBIELHE Al for Games & Games for Al 7=V R FRFFS

2. BTN AEME

ETRNOH, BIH—PREUSHIERIME. FRIUE. AITEREPIERNEE. AIFERR P
FRENEIRN M ADBNERR, BNAMORNEZ THEWEE, ERESEUTERM, EBT
Wiz o I SEFRBVERSHME

UTASROIERRA TEXDSEIRNOEER, FER DENMEERINEE R ARR
BR, B, XMEFBNEMYE, EFERTWAFE. FSKREA-BRNERRZ BEFEERE
ZEARR9AEMUE, BT BT RV EAIN ABRG, HAVGITIeX LN ERERINT A RHE, H
AETIEYE BB TR IR M AESTHF

2.1 PR IFIE
211 B S5 EREREEEY
W EBEIS T WAERRFL ISR DZ O H M

+ BANERIG FEXEMRIEMNELNRERELR, BREABOXSMNER, BEFFTERA
1012ETERNAL. W71, BERTEMX. ERNGREGARHE, $URENERAMMEEMRRE,

+ WAIIE: ZEEEZRE, BERAEFTELT 11012EENER, HHT 100 2B HIERS,
ZREOERENA R SRIA LS IRRKT, BRXPDEHFHEPSLHEF PRESIL,

mEEX S EE R EMMERSE, EJLURAELL LB, TR BRNmEZ—,



84

#HE /

“Al+iiER%” BES T IV N AR ME

BREFHFUSIZESHRARA, HHETNENEWRSOTWRIEIHFEFS TAD Sim 2,
HZOBRAROEEREHFEE=HER. TWRERDHFRE MEBRERKSFER, UR
AIREBIZERBES, JEMITA. BITESZEEANERRETHY®, ERZOENEE
FIME=THE

¢ EHSUHELIINTESMHRNVIER, SF=HHSMEICERX. BELSFERSINNE;

* ESEELMAESEREEERR, BFA. EFHSTROEHND, ELRMEE;

4 GTAELERONERR, SEFERNNHFRE, AELRSHEEZNIERNSE,

Bal, TAD SimXZFARTRFREIT, BINHEENE 1000 5 ABLLES, mBEFIENE,

EREEEXR=HER

R ERhE

NTRAEFNLRDE, ARARRE TSI ZMUIZERE. I BNEMNRRE, 4
IMEEEEENET. 217 BRAREHTIR, URESKRR. TA ERENTSRINE,
A BEMENRREEINAN, BE], TAD SmEAKEENZIFTEEEmh s ER.
RUETEEERY, BITEBET prompt EREFICEINRHIZ S, AIa0 “—MEREHEBER £
SEMENTFROGR, FREm/MLLT, EBHITERIPAR *, RARAT ANKEN
R, EREMRBESD, TAD SimET AT NPCEITT A, EWITE), REVIEMRESIH
Foh BIRL. BIZEPRSEXIEE EhinhR, EUENSRAFNOHEHER, H355%
BRI EEE,

eoh, WRSIBERRRATEAEERER (Ground Truth), BIEMAME. X5, RE. RE
SENENE, XAITEERENWNE, TEMA RS EEMAEERNHEREE RO
SBEUR, MANBEHBERWHNEIERAEMIRE DR, MAREERENSHEIENSE, ATH
RERERE, REMNFEERBTRAEEVINGMUER, EVAREBANNEERANKEZE,
BRXE.



WMEIHEE: AISHEEAIRIHE Al for Games & Games for Al PR\l R FRFST

SHTFMRAIIEERR, ERMBERFDT AT 95% LA LRI EIZFER, NI =KX Gk

4 Z2MHHE, FAEESSREMENRE, BXIELENR P HINEARGXE, RIPFEAQ
(EVAN

* AL EH, AHER LRERBNBMESIEE, —HRELSEHUNL7T05L2E, MEBR
TAD Sim & —XpiachEss, BR “RoJgERy 1101238 E" MR,

4 FTREOTANEITINHMER, FAFRRGFTEFLEITIRHTIRFEN, 8MREAYFES
HITHCREBROMIE, BERARR, MAARE2EHPERK, TBEWAZED, EMLELE

S0INHERRSIAT, EEZIRAETTHE.

i, BEHNSIZE. ASTIFERARNENPERE, EMRNNENEREHIRLNIHGIL
BIEIFZ—, FARFEERANZE. JESBIATEL,

RIAME, BRI TN ESBREKMANRNEASLMIRE, BFEXENRERRNKEDR,
EFEBRSAAR. BUE. FAERENRNEE, XSYIENHESINBRE T A RIERE
PAN

b

o

2.1.2 M ZEFZFE IR B T2

FHRIEIMT KBS ZSEEMMMEREIN: BE, ADARNERSHEER, TWEBRMAEBIN
Bl, FRESMHRANE, SHALREFTERER, ADBREERFEWER, HX, E5%1F
WSS EERMA TR, MERET, TREAMRIR, MLUBENA TRENFLEESHEN
2K, WA, RURBEENSEER, MUERKRE. BE. 5. BRFREIR, KiZ
EBZMHLIE. BERY. IMHESZE2RE, ARSHRNRESAT, HIAOTWOERFLE
KIRE.

M ZERIBERR U KPRRENAIRA, AHFEEREPBLCTENMEELRE "WNER
)", HEEREMEBRIENMTWIESEEER “‘NMEL", URETZERNEXE
NERNEXRT UIZENEFZRITENESEREERE “RIF" %, SN ITRENMMAEIZZR.
ANIDME, BI2BEFWHNER., BEl, ARE SHELFTIRRT, RIB KEREIXE

85



86

#HE /

“Al+iiER%” BES T IV N AR ME

ATL8980%, 1Em70%(FWBSBTHEANFIN, FitRIBREITITE 2027 FSLHLHE 30 BEH LT A

wizE",

il

"MEREN" WO RFH, REHE "TAW KRR+ AR NS H0IFTIARS, A5
I 2 FRABNMFEE. ANRE. BEEEBUANBUFEIFXRRA, RFETE
ZEEEN. KRNFIRERIMT RSP, BFERRE. cRitERERRRED, WERER
ABFEIR, BT SR N E, SRR AR AOP (ERE #EIARE)
HEZR, RINRFREGLIMRBIURIELH VMHIT" mISHE ‘BERK BB,

=
8

BAmME, WBETHWPREINZEDBMESLPERKA, MESRENT LUHFEER
B, BIRUEIEHEERTRP ALK, BERATNSANREBESHSENT,
BLEBEERREEH, B, ANRZXESELENFNMEBSITTRRERS, RIEARTLUE
AR, FRFRE, DUERARENTSIEEY, BEEENEAEI0T WA, FIIR
EEFITEERE, I—EMAREENST LEZEPRBEEN WRR, 22E2. AFR =
KEm: BYEERESHEEFREAELER, EETEREREATELXE, FUSER
W EBADIRRRES, NEZTIRVIMIVEECRERIRM T I +A" BRI RLE RS,

ot ZHREFEIREIHRORBERFE, KBEALRETHIZEER, A,
KEARKMWBPAREZE, IEFESTRE. SRENNFFERESERLS, BUEHF
WIRPHITRMES, Nt AgBEZE. SRURII%, RAEEESLESPOBERRES.

“HEL . BENERIENMT LIRS SE6EIGIER
SMBEIRERS, FRE—FIERR

W% Re) TIEREE

“MAE " BB EREIILRES



WMEIEEE: AISHERAIRIHEL Al for Games & Games for Al Pl R FRRST

2.2 X

2.2.1 ZBEAIFFRITENEZRAE

FHRESHEKPEREZERER: (1) BEAREFE, BSEILTRLERE-TFERH. &
ZRANERE, MEXRERZEMBHMNFREFZIENZIRE, (2) HREERMKE
Z, HRNTBRSEEHIELIHAREXE, 3) FZE2HFRABRNK, TEREFZIE
BANIRE R, EXEEMESHHIRE M. MIPRRNEIBEZ. (4) &EF, DIEHIH
[BISLNRE, REZIERZHEEAABIREMTE “FOBEE", R=LE. TENDH
EERERE, 8% WMEME HEEIR.

Z4BE (Duolingo) TRy, Ff, ELFIXH. HMHAELURAHTESER TR, B
A SIS TS, RINGRTEIRENES FI T RERU N EE WS D8Ok R,
BYHATRPNZEISNNERESS5E, LRFZEITBEIUEN—FEA,

BEmE, ZBEZOAMEE BirdBrain 8IS TP EVERE, RE . EREVEEEHUE,
I EEAPRAE, ANSREELIRE, ERIRLRFERFPINRELRERK (zone of
proximal development) ——BIE S S BEENIFEXIE, BEREFMEESOBRILMIZE, Z
EELRREHI M R 2 S IREERTH, B ENBREER), SXtRERFZEIER. R,
AURETRBERRANE, BMEUFIRATEEEF IR, ROHTE. ERESFEMHN
TRES, BERAPNRSOEBESMME. EOELI L E, FEET ChatGPT-40 FKRE
BHT WUBIE 5 ‘2BEXRER" FINEE, BPUSAIRSNIPAE (BEADLLly)
FHATRINE, WERSSREBAPESKERERAE, QETRENNOERE,

2025FF _FEMRER, SLEHFRAFL (DAU) KH4770 5 A, BIHIBK40%, BE
AP (MAU) =RIE1.312%, IGRETRE, XUHREEMFEINE, JAM™RNEBEERSENE
BN REZE. AIRARBESN, RESZFRABPEMNZEINN, 20256F48K, £
PEELSEIIA AT CEO Luis von AN B AT AN N Al, LUILRABEIE, FHigamE ALK,
b9k, £ OpenAl DevDay 2025 £, ZBEMIIEARERSHN “Filtoken” EFZz—, AEH
£ Al R 3 AR RSEHIAL 61,

GLPmt, EEFIX—HREEBHHER. MUMTEMNIToinE BRZOBRETIES
RPZIMEMNEAMME, XS5AMETFEEIDEEELE, BIEFIREHEML, F3IA
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MECO B RIRMNERMNE, N REESHBEELTNED. SNEFRHEKEN MK

Help a lost tourist
You're finishing your espresso in Review your

Paris and see a tourist who looks lost Roleplay feedback

Let's help!

&) Comment tu t'appelles

¥ TRANSLATE

WORDS USED

® Je suis Je m'appelle Jeto XP EARNED

112]13j4]6]16]|7]8]9}]0

“1/11:1(1)18l1&i@!l"” devez passez tout droit

devant la ba

2.2.2 T AR BN AT EH RS

TEHREEGHNEAR, E=HEMRE TN, REQERIB20M, EC(lE=@BTPNESS
NEMEFLR, AL EMXFERAZE. RABE, MUBRASE, ABRKAHAEEL
F, BBEEWE, TEESBECHERRFI. N1971F5 2024 FHNE+FE, 2HREHRK
#IEE (PDB) MBI LWMBITNEWEENEN 21455, BN LZNENEEHRREMEE
FEEAE0.1%,

AEHREBINE —EMAARREL+FOERAA L, David Baker IRIFHIRE XL ITIE Foldit
R TIREFHME. EZORESETVATEERNEARITENM, BUAARBKEBIYE
MAES, NMCRAXBAEZBERMER LHEE.

David Baker RHIBIFMIBEBRITEASETHHER. MUINEDITREIRHNELREZR, KHE
R Foldit =4 Ht ElfEXk, HITERARIZERE ., IRUEXFEL, BaRRETS M B
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=HEN, RERSGT D, ABRHARERFONEPNESSHEAMM, AMELSERIEIE]
BIRS| T 2L T A EBRARSE5KE, BAAXEGRANZERBMMEL RN, EEE
BRI T HVAEX RS EHESHOEBRIXREN,

Foldit thiF—& B & T DeepMind BIEIIE A, X% Al ZE R Demis Hassabis, & ZRmx, WRAIT
DMEENRFIAILR, HEMARIRREEEGETF, BEFETLUE Foldit iR, ERESEE
WMAEFIRIE R TR ERITIE, HIL, Hassabis5John Jumper @54l DeepMind EIBA,
w7 AZFEBERTEE A AlphaFold, FHF 2022 55N 7813 2. 1810 N EBREN, SEEMT
WX 50 FHEH R=4HEM TN D RS EIFER 2, 20244, David Baker. Demis Hassabis#
John Jumper B AEfEZUH VA E MR B, HEWEFIENURKEX,

ZAPEAREITEZE S DAL AMENEE S P, BSRAIERA T X MUBNE, FEE
T Zooniverse FEW 5, HEMBINAMENFABEESETRINR, ENAERENZ. HERZE.
ARXZ, BEEFFSME, R3ITEEEBLARSE5RM. A, FHERIZIE Eye Wireth,
ZET KU =4ERE MR E S, EBMBIRIZRATIIMERIGETHRBAEREIE,
BRI R 2R T,

RIAME, EHRMNEMNERFDSOXBSIEET, HESPHOER. MNSTotnE, of
IFEARERIVEMUNFES, FESRENKNENEYS, BT, NRAESALER FEXL
ERGRIPHIRE MR, REWSIDNE, XSGR IIERERMXRIEREEE,

1 )
1 |
1 1
1 |
Puzzles g !
e )
: 1 )
1 |
Open problems : —— g :
(@)
1 & § ]
1 I
(e
1 I
oo 1 |
3s 3 Aggregate ! 3
v : solutions : :
1 [l Game clients
| ]
Solution analysis . Servers :
1 1
Scientists : Infrastructure : Players

FolditBEELFARIIBEARSEEARTEMNHREALER
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2.3 AIRETE I P RIIEA

2.3.1 BBl EiX B ERIEIZH

ARz, EEBRERS. REREREVBRIWBERETER, FERBERETHT
AN, KIURXEENHRESHERRIN, RELNERERMOMNEEEZE, NMTHER
HEHEVHEBHXEHEL, XMERHENERET, ERERSEHZEER, EE
SN HBEMBENABRNBARTEGD, HEXRIBELEMEFHTHE, TRTREE
. BN, BTWERKESERN. BEERRSM, SEZEEXMR. SRLENEAR,
SEKRBMEEN N ABRNNZR,

BEERRITATUEUARMBRRRDE, XBBFEEUFIOMEFRE. 2022512
B, BRAIFEEAMAEIERLogist, KEIEAITE 3D KK P IR FHFHE R BN RMEERR
REFER, TRIFE:HFAMEGZITNE, BRBBEEGIBRELDIRRBE, &
ERMEEIANER TS ERFIRR R ERTT 400%, BRWIET BUFIETBERERHHA
HRIBER (WSI) ZErPaINAEoIsEME S, tET, LEAIBEEFEEMOBA (MEER®E). 3D
FHMF (W Minecraft) FZFFNPITEERBUFEIESD, BRBNYERKENZKFER
KRB, MEFHREERLogistBIHEL, NE—DIUER T AR AR I SLH R p R IR BT
o FlShi= Pl

BB AITE (Minecraft) HIRHTMMAARES NG, BREAEEENMUBREZRER (£
RERAR), BREER (BEREIN), RENTXENF (REHE), BIZHREX
MEIR, EERIogist IERIEIAT EARKIER R IYRREE, KR P aUFEINRREFESR
TR IHERMEFBRER, TRRLIEEWNRNMEOEWELXE, FBIED RS
RISARMSE, BEIRMBEMYNHLEBEN T —TRENERMNENXE, AMEKXIKE
FRERTMEE, METHERAE, SENTEERRUR. UREREEZTRIESKES
BRI BEFZE, BERATHE, FEEREFNTEREML,

BUAME, FEAMEERN T ERREGHE PR ELEREHL, SEERERIEH
B, BARERAN. RESEEIVEDSERNA BAERSELE,

)

/l
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TAEEERIRRIAI S

1. MR2E

600 %
L 2 HEEEL

TEREER N
#92,000 R3% x 90,000 % B 3 ERTHRXE

SREREEGRA

2.4 AITETEXE P P £ RV ETHE

241 AIRE B HeEtt = Li0

BAMZGERZ BN EFR, FEANER. ISHHSHRN, EEIGLER
H: H—, BROENHEERTEEHESRAMER, EXLMNERMREPESFERR,

LN Z T @IFK, B, ZnEAMMERGEEREASHNEDE, MUTEKRRERSA, &
P A “BREE ONREE, H=, BERARZINENS RIENEG, TEEERFRESD

PEMIXRIENR, SERAREESNRRR,

BBV R TERNNEMSPETR, SR METRIEERENERE, BT -1
BERR. ES5REFHSMUNFAMIUERIFEDR, WET — D el HIROMEL S,
AZERYD, ARARMNRIEEAZEBHETEME TERNUREERTH, XETHFFIE
HRFMSEEIRE, MEBTRAENSTRE, CZRRESFERENIRPELRTE, F
P BARIKED 5 RAIRBIMEIR . XM IR BT0RI, MEPB AR RERM SRR PRIXRE
R, MEHARRKR., SFATSENURGENTENK, REJEN. JEEBTFMNSRK
SN EIE.

SARRMTARMIEFRNMEIRE D, JRAZRAE TELENRE & B ERNTRIEER
B, B EAREN S, ZLWERREHT T2, ETTABRANMATTER. RO
BT, ARERRRER. ESMESEMANE, WP EEABEER. I 5HELRE
X—IR2RETS B AT A BEMERY. ARABVITHRT,
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B, ERAEBETEHOLSAN, MRERASHRSENB ANARE T TROHR
W, HIX, BAEENFEISENREN, FEEEVREERANKED, BIKBIERR
MEESFHZRONTE, JEDTHENTERSREZARNTHEEEXEE,; &E, ER
BN RIS SEEN, EERREELBRBABEFUSH —HENERTE, NMAEEMNR
B PURRBIpAMXES, BRIFIESERAERERIEFEERR, BB THXHROMNE
MR,

BUME, HRBEBEFELHRPE-— T RESEATES. XNEMENDSERIRE, EX
RARBHERIMTHOORAIN, - SEEAESHEBREIET, BHLIEMENITH
BRI BERE, MRREMLVSERIVEME TN FIRIREZ,

Joining for coffee at a cafe

R —— | : : = =" - : - Arriving at school
‘ | ‘ '| :
| i
| PR

Taking a walk =
in the park
[Abigail) : Hey Klaus, mind if
1 join you for coffee?
[Klaus]: Not at all, Abigail.

Finishing a
morning routine T [John]: Hey, have you heard
anything new about the

i
= 5
v v .8 . Bi= upcoming mayoral election?

o | Ll
- 2’" i
"' . 'um ! | o | 1 [Tom]: No, not really. Do you
Ll F ) P o8 ot - ol know who is running?
SR ‘

Bt VAL AT E
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3. “Al+iisrk” EE17 Ik by FHAY4FAE R, FREE

nﬂ::
|0|

2T ERMEN 9 ST TR, TAVE A+ BINMESEE 2, REMESTELT
Wi SFAERERIMAERFE, SN AFER (IO ERRAESRSHEEE, il
EARRHE—FRINESE D OREENE,

(1

AERZEIBHFERNEDR, BFXRIUEEREEEENTIAR. BNZIER T8I & FMEH9K
B &N, RETWHIZRASAEFRHOWS BRUR IR AN SRE, FaEEi
BFENRES RIRER, MELHEHFNKHNERER, SHEN, SZTUiHsFEHRME
. FURSERZ RS OB, BARHENCANASERENEISER, EREZRFAFNS
S5ER, MEENHMEZRANSENERA, #EMLIAFTRREMES I BINER K,

B, JLUBESIAESHIRIT. ROKE. HATHEIURMRIMMES MBI ATEE, KR
SN BR M NETRIERENTUE; B, BB RBALE MBI RIRAEB LS 5& SLITRE
MEBTAHNME, BRAKYUE, FALERNTAER, H—SEBANMELEED, YR
RENRIRHTEHFT, ENRE/FERPMERIERATRE, DURSIAET A NPCHFMI
WEERBITE, REAPEREGRMBINVEINRFFERA, ETIEE, BEEFERE ‘K
AN BPEMBELUIRAFPN KBS SRR R, EUREHRE. BRREE. RIFER.
PAEINSE, ESIABRIUENNETRE, IR ERNEENE.

07

HRHRERS BREMEERIN JROTIWPNMELHRE, KETWHNEESTEET, i
MNEETFEHTAMER, RENRE, EIFUSSERBEATREIERHET, BINESLRE
THERBEIEUTZOER: —RRENAE, AL FLATHEERNIR. ’iE
SANXH, TEESRERE. SRTZFERURREBRREGSHR, BRERRNOAL.
THIRE, BT IVHRRE, —fWSEHBK, AEs. gk MWSE ™ &S EE
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BHHBANENTE, HEFESMPTEEMTFURIET T EEMIENE, BE5—XEZ%
MBEFTEFNTURKIIYIIERE, Zf2XEXNKRES, LRIFWIZIEIRSE. Bk,
BPEEEREER, RIFRRYESIAEATN, EMARBLEHIRERK., ALSTERLR
SEFRIELITFERAR, MES5%E, HOTVHNEIFRENRS .

METERSIEEROEMRE, ENTBREER. MEANSER, EEESXMRE. £
BRRETNHEMMONME, EBRAMER LRRER.

* ERAES L, BERSIZEENBETERNSFET. EREANENEENE, RARRE LR
TELGR. EALMRFIEE, KBETEREME. HRERSADRA;

* EWSHMEE, —FE, BIREEEZNER, BYFERENEIERNEIRN, BERTEIINX.
BEEBESWI/NGE, B—HHE, FEELIMENSERM, THTERAANEN SWIE;

* ERENRE, HPERRIIT “SYWEXK" UEERME, ERELR. @EER9EHF=E
B, BREARZE, BERIKRERE. BN, SIZERENORNIKIE. REBHESREDNZE
SEREMERE, gBUMELASERRPEL. . MRSERERE, EEXETENTEER
ReEE LELTSMKE,

BEFZE, M= WTEL. BaSRUER. EFFAILG. TENMMRIESHEE S, EEZ
RAHEIEN 2R NERIRE . B EFaSKTRIBKREF/ N\RER, ERREFGEEES RIS
ARRRIRE, BOIRRENL. JEE. BEXNRITENHEWER, BHI%. WA RTiEs
SN SEIREYRE

RSN

AITEF MR AN SRR MEAER (FERRNES), RN T mEMT TS
BERMNE. KETIZRBEES/LVIXEEE: s TEREDTTHNRET, &Y
BREROYEiR. HMEANURBRENRRRER, BINEZOFRETIRE/BIEURME. A
m, EEAFRRLRENT, WEpSATEIREER: ARREE, KA TZLRFIRNEZRMN
Wk, MUEERNEDREBERMRE, SEEHRE. SHESXBEMRRIAAE, £
FKEME, WeTgeERMAs 2. RESEmEMBANE., HEXROTIEERE, WALREEMFRS.

MRk Al N ES EE RN IR AR S ItRE, LK G—RISERMEIBLE: EF LRIV
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B=E, FERTMYBKFIIRKE. ERATENEZRE, URSEEABERONES
FXRR, I—FEABENHLIRE, BHTUIRERBUEINARNEMBRRREE, UK
ZEEMNMEFSRFREE, EBEERNSHRPIREMEE,

Bl

SMLATWI RS FER A RAEAVMR . BERRESRRERIENE - EERBAMIER, I
SWAIRARERES T IBWENEN, —RBERT, TJLIEBEROEERZESTRER; mE7
SEEXAN, EEURERISETTIZLIREARE, KEFENSIIFNRASETE, B
I, EMEERE, EBELINESERTEANSHRR, BEXLEKMATEN, WARERER
Uig, BRUNBEBEARNNENN. FHTURBER, EERAZFINASHARE,; EHR
EE, WRELHNERDTHRNEENSSRERR, FRFAEBEBUSBRMASHTRIER,
AEFETUSAMEELE DB ELEBRMIFIIREK.

BETIGBYE, AIEESHREPEUMANEE. BEF, gEBES MUERIEZE D, i,
ARXBSRNERBAENY, AAFTEELHTHNER. BR. ITRFEEERRD, #HiT
ISR EAY SRR, EE00 UMM IRE TEI T FIREBUAMUEREER, X—ERIE
RS P RIS R RS EEM, EESWE, FAIMIETANEHTEEZR. EEAT
BEMTUBRINERIFET, BEMETHMR. BFRRAISHARRSES, ESERERME.
REESXNMHER, URESHERRNSERABRER, MEXIIGSITHEE0TRRMT
oJ e,

>

04

Ra, AIFEERIAED BRI H IR TASENETIYNER AT B, REBANER—
MENTYOEIARARERZABITHENNEN, EHSEREEENAMR. IFREEMEN
BE. BNAMET TR, SHOMNARSIFERNSHIR, MEBIMERERSFRIESR,
B ESISHENABRESRETRE, B, HRPURFESNEEREER, ERFHN
ERNEREMP, FENS. FT2EROITAFS, Elt, HERNMEAXBRTRETH,
ERERMTIITAEE. RERUIRUAREHARNSF N S RADHT .

HIRR—E R EMIIRBUER, EET T BB RSN S EME T i E B TR .
BB XEESLI L TREKINIE, BEEEKEN. SHNENF, REFHEMESIE
2B =501, RIEAMARIOET B EMEBRE, ARAEFERERAN, AVIRENBRR
NEHEMTH, X—HBRERMD TIHERAIRRKERNESKE ., ABMNREE. SRR
SBRITESFIERANRERSSHECF. BETURAKMBRZIAINPC, NTIRHERS
KECIZ. BRGNS BEESMLEHNTREEER, EH—F, XLEEEAEETULMN
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MARRREPFERE, gBEEMEBT. S#RLASXR, AMmEBUIURM AN, M
RATHEVREINR .

REFHDTHBEREERNERONE. —BRREKRNEN, ETSEUAL. LG
SERMNAIBESMSITENRERS, NEE. k. HRXSTEHRMENEBRS R, L,
FRENENAETFETHEENWNSHRME, XEBREBLMIERENTHRIEIE
M. ISTNDNERSSLERE, #MFHRE N SMERRNDSEZNEH TRAITE,
XA AR E M ENI RIS, AMBNBEENH SRR, HiEH. BB EESEAM
R, FRABHARSIVEZNG, BHT MRS HFELRE", SEBAXERE. BEAX
RS, RREFRAZAENNSNES IRFENR AT E, EEREOHRSNEEN,

PAERID Al+ i MMERRIRE SR T TR N B P H AN FE, MERERX. RERMS,
TR —NDEERRERAE, JTUAFEMEREB SNERRE LA, HENSZIAFFERL
BYTBNE, NMbRERTEEDAR, BIEHRITC THeIFES.

R

KEBLLK, R SNMESERBNSEME, INOBEEEBWIRANNES; KM, B
BIARIS I I, EREHIFR—HNRAES, MESSARANREHSHIKEI R T REERN.
HERKMIMEX R, IAMAEREFERTFENANEREEEXEENHERESE AR
%, BEREARARNRET, SEAEGIANRE, FRivs. AISHERE MECHNEEE
R TREIRSENERR, IRELS. B, Tl #A=RBEE Z00@EATW, FEhG
NMAMNME. XLEERINERNE SIS, EEFUYNLE. AREREERLATROX
E, HNESFERRESHR.

1=

—

& 2
=

P
1¢!ﬁi5%ﬂ tjgb

)
B
¢
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fiR1: BEEHRRS

HE

RREETH=HENAE (B, =tEIR. =EHER) Koo —LNIENDERELE,
SERGIFAIRERATI R A BRBON BIR, 2088, SRR ARREE I, BINRBER
AIEAE. BE. MK, HETM, ORISR ITIARRIVARN S S NMEE R EEEHT
R, Bt T AERER T PN BERMNXEZ, ANESREEREAINAEFE,

AW

1
i

s\

RXBPEBUIRE, AIRARBRERARLTWHREESRRE, FREENNHENTILESE
B ONE. A, A TR 2 ‘i B2 0L N NEEER L, NEIEERNTRE.
TEREESTWHIREREFZSEH,

REERA) LB 60%, M, REATEAINAARE LFEER, BEAERERUNAIRREZER
—, WRSEARMERRS (9L 50%).,

* WEREARBZEKNS, ERTREEZOES: NIEEFANBZR0ZE R THFEEX" (8
T70%), 18 “ERERNEEARE M ARZIMEFENTWHIR" 2B A ERAEHERFRNE
ARz ORERS, BRI, KD AN (41%) (NEDHA ERRS IR EEZEATIE.

+ TWEBEIFAINEBEMLED, BABEEER: NEYW ANSESFERMEEEERTIL" 890
mBEINE (F1897.56/10), AT, YT ATTEGERN EFEN M "WENERRE FHE,
BRI E BB,

* KFZORFNE ANNE THEEEHERE: EXATRNEE, NIEINARKROZOZTSEN
REZAIE BAREGREN. "RIRSHEE" UR WRRFRORZIER L, mIFRaR Tiee.
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i EREHRS

1. ARV S{ERER

1.1 BIMERME: SMERKRAIER

AEEERIPED, ATENEREESIER. SURER, 63.6%09NE “EXHEER" AITE,
BAERARSM, PHMAF (BAEMA1-4X) GH258%, MEMRUTHBFRETNA
10.6%, XRH, AIEN “REF" TEREZNES S0l WE RS TR,

AT E{ERM=E

63.6%

SX#HBEH SEEM3-4X SEER1-3 % DFERIR
(50 (P40 (1&43R) (R 1R =8¥)

12 REERMNESR: BARSEARRMZAINETE

MAREBRAEFINIEY Al ERSNERKE, RAMEARERMMWEN AR, BIEExR, AIEE/
D EREAFERER/HARUNSMAF RS, 251XE T 100%M765%, HUHEAR/
MITIRTH BB S SR P L AKX R T 55%, 1X3RE3, DL, EAREFHFSAEE, Al
TEERERMALER. B2, SEEMRYSRMUNAEBRERRABRS, EBhEME
FREYLLPIMERI R

MEMEARARER Al TEME WIS/ IR AARER A TEME
LFERTR SRMEMAI1-3R
(R /R 1 (5%)

(f&37): 2 (10%) ——

BAEAI1-3R —y
(530 : 2 (10%) SEER1-4R

(P37 : 6 (30%)

SRR

| BX#$BoER
(B3 : 11 (55%)

BEEM1-4R \ (B : 11 (55%)

(P370): 6 (30%)
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2. AIN AR BES & OV IEES

21 ERAITENEZEN: WMERIETT

ZHEEBAIENEEZENSESPEMXREFNCIRMHE, R LAME. BLEEHT
5" RSN IEERAINRZOEH, SHEEI71.2%.,

ERAITAENEERN

RE TR Qi ESES 71.2%

BENOIE| SRR 54.5%

FIH AL IRTIRA 36.4%

VT AL R TR B 30.3%

AR ARMERD BN A

24.2%

AR REL RIS 21.2%

Hfn () 61%

22 AIERRERNZEK: BiEo AR

REATEFRMES, BEERNASN BAM NHEIEHKE., HIETR, BXSEHAILERR
BREATHTAREENEK., b, 576%NZHERR, AIERRNETIEARE30% 0L
WHEEBER, NG 242%0ZhENABE—ENAS THEENHARER. X8R T H81Al
PATEREF;AEERNERSRE. EHRSAENEESR.
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i) SRR S

EEMERAITEERNRERP, ASOUATTRTALRR. BEETR"TIE, BIRMAZRME?

42.8%

1.5%
10%LAH 10%-30% 30%-50% 50%-70% 70%-90% 90% AL
(XD FEEER) (DHETERER) (AFHFRE) (IeJERERNMBETR) (REDRBSE, JERES) (LFEHER, RERE)

2.3 ALRABIZIOERS . £ERNEERRE

RMEES A ERREMIEREERXEKN, SRAEMEMET LIRHTEXEL, BETH
B ‘&E—2E B BINERFITEERATRENEAERE) NEIABNNANRAMRMA, S
*818%MRIpEINA, REARNBTEERTRNZOBIESEER “ERNERNREARE", KB
MWEINN AIERB DI M S —HMEEERARA=E, HXE AIRZIMEFENT AR,
G 57.6%, RPANTEERENRZESERENAE. BEHoXRPE ALESHET
EMAERREEE", HHK31.8%, WARRT AITEIE TIERIYBRASRSE B,

ERERAITRNEREY, REEERAR EETHE RO EEEMHA?

ERERNFEERERE 81.8%
ABRZ TR RIS W]

A TESIAE TERRESRM
T BTERIRR E R

| EARAT S
Hi(EER)

FIBAPIBEXT Al TR R | # AKX

HIRRZ | RFABUS
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2.4 TERRERTM: EERAEIRN, B R TEEARER

ERERFFE, SEERMAATROMESN (SFFER. B, KIE. EX8708E), 93.9%
MEIFENSAILESRT AARENSERREF. HEP, ‘BFRW(20%-50%)" M BERL
(10%-20%)" BEMEZ, 958l G42.4%F303%, XERDE (D3%) NZIHEANAITR
T B MR, M, DB ONRNZIFEINNAINBERT FRET, BERAENAVEE
BT HEETE,

Al THERRARTFHZE

42.4%

BRI GRS BN BREHEN BRI KIS BRI
BITEE, MERE (10% A7) (10%-20%) (20%-50%) (50%-100%) (100% B L, SUSTHRE)

2.5 AIBRESMMERER: A RER

TWHRBEEPHE “EFNTE" £, 63.6%NZHEINNAINZONMERET AR 315,
KRBA BRIBAAN—TEEEST TR, SAEMR WNEEERMER. 55T a2, b
MEATEI22.7%, AT AIEEHERNGRES,
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i) SRR S

Al BEMME R RRIIELR

63.6%

WA WERAT iz t=N 214 WEEE

2.6 AIMERERFRFF A& . SRR AR

51X 80.3% HZIHEINN A FTEREFERBINMEIRK, HBEAIGCHEEZRAHIINAEBSE
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