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Anna Greenspan and Bogna Konior

Introduction: Fleeting Forces and
Clever Machinations

IȍYe heaUd m\ WeacheU Va\, ȌWheUe WheUe aUe cleYeU machiQeV, WheUe Zill QeceVVaUil\ be cleYeU
machiQaWiRQV, aQd ZheUe WheUe aUe cleYeU machiQaWiRQV, WheUe Zill QeceVVaUil\ be mechaQical
heaUWV aQd miQdV.ȍ OQce Whe mechaQical heaUW iV lRdged iQ \RXU bUeaVW, SXUiW\ aQd VimSliciW\ aUe
QR lRQgeU cRmSleWe iQ \RX. WheQ SXUiW\ aQd VimSliciW\ aUe QR lRQgeU cRmSleWe, Whe
imSRQdeUable VSiUiW aQd life iQ \RX becRme XQVeWWled. WheQ Whe VSiUiW aQd life iQ \RX aUe
XQVeWWled Whe Wa\ caQQRW be caUUied b\ Whem. IWȍV QRW WhaW I dRQȍW kQRZ abRXW WhiV WhiQg, iWȍV WhaW I
ZRXld be aVhamed WR XVe iW.

ZHUANGZI1

UQleVV Whe ZhRle XQiYeUVe iV iQ Whe SURceVV Rf fXViRQ aQd iQWeUmiQgliQg like fleeWiQg fRUceV
mRYiQg iQ all diUecWiRQV, iW ma\ QRW be called The GUeaW HaUmRQ\.

ZHANG ZAI
2

FURP aW OHaVW aV HaUO\ aV WKH WaUULQJ SWaWHV PHULRd (475Ȉ221 BCE) CKLQHVH
SKLORVRSK\ KaV bHHQ cRQcHUQHd ZLWK WKH TXHVWLRQ RI PacKLQHV. TKH JUHaW
LQWHOOHcWXaO IORXULVKLQJ RI Ȍa KXQdUHd VcKRROV RI WKRXJKWȍ dXULQJ WKLV SHULRd
cRLQcLdHd ZLWK ZLdHVSUHad VRcLaO aQd WHcKQRORJLcaO cKaQJH. DHVcULSWLRQV RI
LPaJLQaU\ VHOI-dULYLQJ caUULaJHV, cOHYHU PHcKaQLcaO bLUdV VHQW RXW WR VS\ RQ
HQHPLHV, aQd RWKHU IaQWaVWLcaO cRQWUaSWLRQV SURYRNHd ZRUULHV abRXW
dHVWUXcWLRQ bH\RQd KXPaQ cRQWURO LQ aQ HSRcK aOUHad\ PaUUHd b\ ZaU.3

EaUO\ CRQIXcLaQ aQd DaRLVW WKLQNHUV YLJRURXVO\ dHbaWHd WKH QaWXUH RI
aUWLILcH. IV IROORZLQJ aQd LPLWaWLQJ QaWXUH WKH RQO\ ULJKW SaWK? WKaW LV WKH
UROH RI cUHaWLYH LQQRYaWLRQ? AUH WHcKQRORJLcaO dHYHORSPHQWV LQKHUHQWO\
dLVUXSWLYH WR WKH PaLQWHQaQcH RI VRcLaO UHOaWLRQV aQd WKH ZRUN RI UHWaLQLQJ a
KaUPRQLRXV UHOaWLRQVKLS bHWZHHQ KXPaQ bHLQJV aQd WKH cRVPLc RUdHU?4 OU
PLJKW WKH HYHU-cKaQJLQJ DaR (巫), RU Wa\, bH HQWLUHO\ cRQVLVWHQW ZLWK WKH
HYROXWLRQ RI PacKLQHV? AWWLWXdHV WR WHcKQRORJ\ daWLQJ IURP WKLV SUH-PRdHUQ
SHULRd UaQJH ZLdHO\ aQd, dHVSLWH WKHLU UHPRWHQHVV LQ WLPH, PLUURU UHcXUUHQW
cRQcHUQV IRXQd, IRU H[aPSOH, aW WKH daZQ RI WKH IQdXVWULaO RHYROXWLRQ LQ
EXURSH. TRda\, WKH\ UHVRQaWH acXWHO\ ZLWK WKH cRQcHUQV RI WKH SUHVHQW, aV
aUWLILcLaO LQWHOOLJHQcH UHacKHV a cULWLcaO MXQcWXUH, PRYLQJ RXW RI WKH
OabRUaWRU\ aQd LQWR WKH IabULc RI HYHU\da\ OLIH. IQVLdH aQd RXWVLdH RI CKLQa,



WZR PaMRU TXHVWLRQV UHWXUQ c\cOLcaOO\, aV LI SURSHU WR aQ\ SHULRd RI
WHcKQRORJLcaO XSKHaYaO. FLUVW, ZKaW LV a PacKLQH? IV LW SaUW RI cRVPLc ORJLc
aQd WKH Za\ RI QaWXUH, RU dRHV LW VWaQd RXWVLdH RI WKHP? DRHV LW bHORQJ
aPRQJ WKH ȌWHQ WKRXVaQd WKLQJVȍ RI WKH ZhXaQg]i WKaW aOO VKaUH LQ WKH DaR,
RU LV LW aQ aUWLILcLaO abRPLQaWLRQ, a IXQdaPHQWaO dLVcRQWLQXLW\ RU UXSWXUH LQ
WKH cRVPLc cRQWLQXLW\ OLQNLQJ KHaYHQV, HaUWK, aQd KXPaQVȉWiaQdiUeQ (天地
人 )?5 SHcRQd, LV WKHUH a caSacLW\ IRU dHcLVLRQ RU aQ aJHQc\ SURSHU WR a
PacKLQH? IV a PacKLQH VLPSO\ a WRRO IRU KXPaQV WR XVH, RU dRHV LW KaYH LWV
RZQ Za\ RI acWLQJ WKaW LV LUUHdXcLbOH WR KXPaQ dHVLJQV? CaQ LW bH WaPHd, RU
LV LW LQKHUHQWO\ WKUHaWHQLQJ WR KXPaQ cLYLOLVaWLRQ? DRHV WHcKQRORJ\
QHcHVVaULO\ UHIOHcW KXPaQ JRaOV, RU dRHV LW cKaQQHO a SXUSRVH bH\RQd KXPaQ
dRPLQLRQ? IV WKHUH a PacKLQLc ZLOO WKaW dRHV QRW VLPSO\ IROORZ WKH ZLOO RI
LWV XVHU? IV WHcKQRORJ\ XQdHU RXU cRQWURO RU, aOWHUQaWLYHO\, aUH ZH cRQWUROOHd
b\ RXU WHcKQRORJLHV? IQ WKLV bRRN ZH aOVR ZaQW WR aVN ZKHWKHU CKLQaȍV
SKLORVRSKLcaO aQd KLVWRULcaO HQJaJHPHQW ZLWK WKHVH TXHVWLRQV VKHdV OLJKW RQ
WKH dHVWLQ\ RI PacKLQHV LQ KXPaQ KLVWRU\ aV VXcKȉRXWVLdH WKH cRQILQHV RI
aQ\ SaUWLcXOaU cXOWXUH RU WHUULWRU\. WH dR QRW ZLVK WR dLVWLO a VLQJOH
ȌCKLQHVHȍ SKLORVRSK\ RI aUWLILcLaO LQWHOOLJHQcH RU dHWHUPLQH ZKLcK IRUP RI
WKRXJKW PRVW accXUaWHO\ caSWXUHV CKLQaȍV SUHVHQW, SaVW, RU IXWXUH. WH dR QRW
aVSLUH WR ȌUHSUHVHQWȍ RU ȌH[SOaLQȍ CKLQa. RaWKHU, RXU cRQWHQWLRQ LV bRWK
VLPSOH aQd RbYLRXV: RQH caQQRW SURSHUO\ WXQH LQWR WKH cXUUHQWV RI PacKLQH
LQWHOOLJHQcH IORZLQJ acURVV WKH SOaQHW LI RQH UHPaLQV cRQILQHd ZLWKLQ a
VLQJOH JHRJUaSKLcaO SHUVSHcWLYH.

TKaW cHUWaLQ cRQcHUQV abRXW WHcKQRORJ\ aUH, IRU OacN RI a bHWWHU ZRUd,
XQLYHUVaO, VKRXOd bH HYLdHQW WR aQ\ KLVWRULaQ. EaUO\ DaRLVWV caXWLRQHd
aJaLQVW WHcKQRORJLHV WKaW VXOO\ WKH VSLULW aQd LJQLWH cKaRV. TKH ZhXaQg]i
ZaUQV aJaLQVW WKH XVH RI ȌcOHYHU PacKLQHVȍ aQd VXJJHVWV WKaW WKH\ aUH bHWWHU
OHIW aORQH b\ WKRVH ZaONLQJ WKH ULJKWHRXV SaWK.6 TKLV LV QRW XQOLNH WKH
aSSUHKHQVLRQ WKaW PaQ\ EXURSHaQ LQWHOOHcWXaOV KaUbRXUHd WRZaUd WKH
WHcKQRORJLHV RI WKHLU UHVSHcWLYH WLPHV, ZKHWKHU WKaW bH WKH HaUO\ ZLdHVSUHad
UHVLVWaQcH LQ WHVWHUQ EXURSH WR HLQdX-AUab QXPHUaOV, WKH UHOXcWaQcH RI WKH
CaWKROLc CKXUcK WR HPbUacH SHUVSHcWLYaO SaLQWLQJ aQd VcLHQWLILc PHWKRd LQ
WKH HaUO\ RHQaLVVaQcH, RU WKH aQ[LHW\ WKaW VZHSW RYHU WKH EXURSHaQ cRQWLQHQW
dXULQJ WKH LQWURdXcWLRQ RI SKRWRJUaSK\, WKH ILOP caPHUa, WKH PLcURVcRSH,
aQd WKH VWHaP HQJLQH.7 ȌTR WU\ WR caSWXUH IOHHWLQJ LPaJHV LV QRW MXVW aQ
LPSRVVLbOH XQdHUWaNLQJ, WKH YHU\ ZLVK WR dR VXcK a WKLQJ LV bOaVSKHPRXVȍ,
UHadV a QLQHWHHQWK-cHQWXU\ GHUPaQ cULWLTXH RI HaUO\ daJXHUUHRW\SH



WHcKQRORJ\. ȌMaQ LV PadH LQ WKH LPaJH RI GRd, aQd GRdȍV LPaJH caQQRW bH
caSWXUHd b\ aQ\ PacKLQH.ȍ8 YHW adPRQLWLRQ aQd dHULVLRQ aUH IaU IURP bHLQJ
WKH RQO\ UHacWLRQV. HXPaQLW\ȍV HQWKXVLaVWLc HPbUacH RI WHcKQRORJ\, ZKLcK LV
VR SaWHQW LQ SUacWLcH, caQ aOVR bH IRXQd LQ WKH UHaOP RI LdHaV.

IQ CKLQa, MRKLVWV WRRN aQ aUWLVaQ SRVLWLRQ, IRUcHIXOO\ aUJXLQJ aJaLQVW WKH
CRQIXcLaQ LdHaO WR WUaQVPLW UaWKHU WKaQ cUHaWH.9 TKH NHR-CRQIXcLaQ SKHQ
KXR (1031Ȉ1095), ZKRVH BUXVh TalkV fURm DUeam BURRk dRcXPHQWV
VcLHQWLILc LQQRYaWLRQV LQ SK\VLcV, aVWURORJ\, PaWKHPaWLcV, aQd PHdLcLQH,
cOaLPHd WKaW WKHUH ZaV QR cRQWUadLcWLRQ bHWZHHQ CRQIXcLXVȍV WHacKLQJV aQd
WHcKQRORJ\.10 DHVSLWH WKH aSSaUHQW DaRLVW UHMHcWLRQ RI PacKLQHV, WKHUH LV
aUJXabO\ a DaRLVW aWWLWXdH WKaW YLHZV WKH HPHUJHQcH RI WHcKQRORJ\ aV
cRQVLVWHQW ZLWK WKH Wa\. TKH LdHaO RI ZXZei (无为 , HIIRUWOHVV acWLRQ) LV
cRPPRQO\ LOOXVWUaWHd b\ WKH IaPRXV VWRU\ RI CRRN DLQJ, ZKR OHaUQHd WR
IROORZ WKH KROORZV aQd RSHQLQJV RI aQ aQLPaOȍV bRd\ aQd HIIRUWOHVVO\
ZLHOdHd KLV NQLIH WR caUYH aQ R[.11 SXcK ȌHIIRUWOHVV acWLRQȍ LV aUJXabO\
aOLJQHd ZLWK bRWWRP-XS WUHQdV LQ PacKLQH OHaUQLQJ aQd UHcHQW dLVcRYHULHV LQ
QHXURVcLHQcH UHJaUdLQJ WKH VSRQWaQHRXV LQWHOOLJHQcH RI QRQcRQVcLRXV
cRJQLWLRQ.12 PHUKaSV WKH PRVW VLJQLILcaQW cRQWULbXWLRQ WR aQ\ ȌSUR-PacKLQHȍ
WHQdHQc\ LQ CKLQHVH WKRXJKW, KRZHYHU, cRPHV IURP WKH SURIRXQd LQIOXHQcH
RI BXddKLVP. BXddKLVW cXOWXUH aQd LdHaV, ZKLcK VSUHad acURVV AVLa WKURXJK
WKH WUadH URXWHV aQd cRPPXQLcaWLRQ QHWZRUNV RI aQ HaUO\ XUbaQ
cRVPRSROLWaQLVP, KaYH ORQJ Kad a dHHS aIILQLW\ ZLWK WHcKQRcXOWXUH.13

BXddKLVWV ZHUH aPRQJVW WKH ILUVW adRSWHUV RI SULQW WHcKQRORJ\, aQd KaYH
VLQcH WKHQ acWLYHO\ LQcRUSRUaWHd a ZLdH UaQJH RI ȌWHcKQRORJLHV RI VaOYaWLRQȍ
LQcOXdLQJ SKRWRJUaSKV, WHCKaW dKaUPaV, VPaUWSKRQH ULWXaOV, aQd URbRW
PRQNV.14 BXddKLVW PRdHUQLW\ PadH a dHHS LPSacW RQ WKLQNHUV VXcK aV TaQ
SLWRQJ ZKR VaZ LQ WKH HPHUJLQJ ZRUOd RI HOHcWURPaJQHWLc cRPPXQLcaWLRQ
aQ H[SUHVVLRQ RI NHZ CRQIXcLaQ SKLORVRSK\.15

TKHVH WUadLWLRQV aUH RccaVLRQaOO\ caOOHd XSRQ WR MXVWLI\ ZK\ CKLQa,
accRUdLQJ WR VRPH VWXdLHV, VcRUHV KLJK RQ WKH VRcLaO accHSWaQcH RI URbRWLcV
aQd ORZ RQ AI IHaU.16 TR H[SOaLQ ZK\ ȌCKLQa dRHV QRW IHaU AIȍ, IRU H[aPSOH,
BLQJ SRQJ dUaZV XSRQ VcKRROV RI WKRXJKW ZKRVH HaUO\ SUacWLWLRQHUV RIWHQ
UHbXNHd PacKLQHV; VKH ZULWHV WKaW ȌQRWLRQV RI OLYLQJ ZLWK RWKHU LQWHOOLJHQW
bHLQJV, PRVW RI ZKLcK aUH PRUH SRZHUIXO aQd ORQJ-OaVWLQJ WKaQ KXPaQV,
abRXQd LQ DaRLVW aQd BXddKLVW WKLQNLQJȍ.17 IQdHHd, WKH MaKa\aQa
cRQcHSWLRQ WKaW HYHQ QRQ-VHQWLHQW bHLQJV KaYH BXddKa NaWXUH VHHPV WR
UHVRQaWH ZLWK WKH SRVVLbLOLW\ RI ȌaUWLILcLaOȍ LQWHOOLJHQcHV. GaL FHL SRLQWV RXW



WKaW, cRQWUaU\ WR a SHUcHLYHd RUJaQLc SUHMXdLcH aPRQJVW DaRLVWV,
SUacWLWLRQHUV RI LQQHU aOcKHP\ acWLYHO\ UHMHcWHd a SOaQW-baVHd dLHW LQ IaYRXU
RI LQJHVWLQJ PRUH dXUabOH PaWHULaOV VXcK aV cU\VWaOV aQd PHWaOV.18 IQ WKHLU
TXHVW IRU LPPRUWaOLW\, WKH\ VRXJKW WR cUHaWH a PHWaOOLc bRd\, HQacWLQJ a NLQd
RI SURWR-c\bRUJLaQ bHcRPLQJ. CRQIXcLaQLVP KaV aOVR bHHQ caOOHd XSRQ WR
accRPPRdaWH aUWLILcLaO LQWHOOLJHQcH: cRQWHPSRUaU\ SKLORVRSKHUV VXcK aV LL
CKHQ\aQJ aQd YaR ZKRQJTLX aUJXH WKaW, UaWKHU WKaQ WKUHaWHQLQJ KaUPRQLRXV
KXPaQ VRcLaO RUdHU, AIV Pa\ bHORQJ ZLWKLQ WKH CRQIXcLaQ HWKLc RI ȌJUadHd
ORYHȍ aQd bH cRXQWHd aPRQJ WKH cUHaWXUHV (ZX, 物) ZLWK ZKLcK ZH SaUWaNH
LQ IULHQdO\ aQd PXWXaOO\ bHQHILcLaO UHOaWLRQVKLSV.19 LLNHZLVH, SWHSKaQ AQJOH
SURSRVHV WKaW WKH caSacLW\ WR SURJUaP VRIWZaUH, ZKLcK caQ HQcRXUaJH
cHUWaLQ YLUWXHV, VXJJHVWV WKaW WKH XbLTXLW\ RI AI Pa\ bH RI XVH LQ
cRQVWUXcWLQJ a VRcLHW\ ZLWK CRQIXcLaQ YaOXHV.20

YHW aWWLWXdHV aQd QaUUaWLYHV aURXQd aUWLILcLaO LQWHOOLJHQcH bRWK LQVLdH aQd
RXWVLdH RI CKLQa aUH aPbLYaOHQW aQd cRQWUadLcWRU\. AUJXPHQWV VXJJHVWLQJ
aQ LQKHUHQW V\PSaWK\ bHWZHHQ AI aQd WUadLWLRQaO CKLQHVH SKLORVRSK\ caQ
HaVLO\ VHUYH QaWLRQaO bXVLQHVV LQWHUHVWV aQd bROVWHU JHRSROLWLcaO aVSLUaWLRQV.
A IHZ \HaUV aJR, CKLQa ȌSOXQJHd LQWR aQ aUWLILcLaO LQWHOOLJHQcH IHYHUȍ, aV
HQWKXVLaVWLcaOO\ dHVcULbHd b\ WKH ZHOO-NQRZQ H[HcXWLYH aQd LQYHVWRU, KaL-
FX LHH.21 IQ 2016, PRUH WKaQ 280 PLOOLRQ CKLQHVH YLHZHUV WXQHd LQ WR ZaWcK
GRRJOHȍV AOSKaGR dHIHaW LHH SHdRO LQ WKH aQcLHQW JaPH RI GR. IQ 2018, WKH
bRRNVKHOYHV bHKLQd PUHVLdHQW XL JLQSLQJ LQ KLV NHZ YHaU VSHHcK dLVSOa\Hd
WZR AI-UHOaWHd SXbOLcaWLRQV, PHdUR DRPLQJRVȍV The MaVWeU AlgRUiWhm aQd
BUHWW KLQJȍV AXgmeQWed: Life iQ Whe SmaUW LaQe, aQd XLQKXa NHZV AJHQc\
XQYHLOHd LWV QHZ AI aQcKRUV, QLX HaR aQd XLQ XLaRPHQJ.22 TKHUH aUH KRSHV
aPRQJVW bRWK JRYHUQPHQW RIILcLaOV aQd cRUSRUaWH OHadHUV WKaW AI aQd
URbRWLcV caQ ILQaOO\ UHVROYH WKH IOaZV RI a cHQWUaOLVHd SOaQQHd HcRQRP\.23

FRU VRPH, WKH IXWXUH RI WKH SaUW\ OLHV, XOWLPaWHO\, LQ WKH UHaOLVaWLRQ RI a ȌIXOO\
aXWRPaWHd OX[XU\ cRPPXQLVPȍ24 ZLWK CKLQHVH cKaUacWHULVWLcV. YHW, dHVSLWH a
JRYHUQPHQW dHcOaUaWLRQ WKaW CKLQa ZRXOd bHcRPH a OHadLQJ AI SRZHU b\
2030 aQd WKH RSWLPLVWLc SURJQRVLV RI HQWUHSUHQHXUV VXcK aV LHH, aQd HYHQ
accRXQWLQJ IRU dLVUXSWLYH bUHaNWKURXJKV IURP CKLQa, LW LV VWLOO LQ APHULca
WKaW WKH PRVW adYaQcHd, cXWWLQJ-HdJH UHVHaUcK WaNHV SOacH, aQd LW LV VWLOO
APHULcaQ WHcKQRcXOWXUH WKaW UHLJQV VXSUHPH LQ WKH SRSXOaU LPaJLQaWLRQ.

TKHUH LV a cRPPRQ accXVaWLRQ WKaW CKLQaȉHYHQ aW LWV PRVW LQYHQWLYHȉ
XOWLPaWHO\ RQO\ cRSLHV LQQRYaWLRQV IURP HOVHZKHUH. TKLV cRUUHVSRQdV WR a
ORQJ-KHOd aUJXPHQW WKaW WHcKQRVcLHQWLILc adYaQcHV LQ CKLQa aUH HPbHddHd



LQ WKH LdHRORJ\ RI ȌVcLHQWLVPȍ, ZKLcK WRRN URRW dXULQJ WKH Ma\ 4WK SHULRd
aQd adYRcaWHd IRU WKH UHMHcWLRQ RI CKLQHVH WUadLWLRQV LQ IaYRXU RI a
ZKROHVaOH adRSWLRQ RI ZKaW ZHUH dHHPHd WR bH PRUH SURJUHVVLYH ȌWHVWHUQȍ
LdHaV. AV SKLSLQJ HXa ZULWHV, WKH dRcWULQH RI VcLHQWLVP LPSOLHV WKaW VcLHQcH
LV XQLILHd; KaV QR OLPLWV; KaV bHHQ H[WUHPHO\ VXccHVVIXO aW SUHdLcWLRQ,
H[SOaQaWLRQ aQd cRQWURO; cRQIHUV RbMHcWLYLW\, aQd LV bHQHILcLaO aV a ZKROH.25

AOWKRXJK WKH UHOaWLRQVKLS bHWZHHQ VcLHQcH aV a Za\ RI NQRZLQJ WKH ZRUOd
aQd WHcKQRORJ\ LQ LWV PXOWLSOH IXQcWLRQV LV QRW VR RbYLRXV, ȌVcLHQcH aQd
WHcKQRORJ\ȍ caQ VHUYH aV UHOaWLYHO\ XQcRQWURYHUVLaO LdHaOV WR UaOO\ bHKLQd,
aQd aUH HaVLO\ WLHd LQWR WKH QaUUaWLYH RI HcRQRPLc aQd cLYLOLVaWLRQaO SURJUHVV.
TKHVH cRPSHWLQJ cRQcHSWLRQV RI WKH UHOaWLRQVKLS bHWZHHQ cXOWXUH,
SKLORVRSK\, aQd WHcKQRORJ\ aUH acWLYHO\ dHbaWHd aV ȌCKLQHVH LQWHOOHcWXaOV
[VWUXJJOH] WR ILOO aQ LQWHOOHcWXaO YacXXP cUHaWHd b\ WKH IaLOXUH RI WKH CXOWXUaO
RHYROXWLRQ [aQd] WKH VXbVHTXHQW JUadXaO ORVV RI LQIOXHQcH RI MaU[LVP aV a
ZKROH, aQd WR UH-YLVLRQ a SROLW\ IRU CKLQaȍ.26

IW LV WUXH WKaW RQH RI WKH PRVW cRPPRQ UHVSRQVHV LQ CKLQa WR WHcKQRORJLHV
VXcK aV dRRUZa\V aQd YHQdLQJ PacKLQHV WKaW RSHUaWH b\ IacLaO UHcRJQLWLRQ
LV WR UHPaUN XSRQ WKHLU cRQYHQLHQcH,27 aQ RYHUO\ VLPSOLVWLc WHcKQR-RSWLPLVWLc
QaUUaWLYH RbVcXUHV WKH IacW WKaW CKLQHVH cLWL]HQV aUH aV cRQVcLRXV aQd ZHaU\
RI WKH HWKLcaO aQd SROLWLcaO SURbOHPV RI AI aV WKHLU cRXQWHUSaUWV HOVHZKHUH LQ
WKH ZRUOd. AOJRULWKPLc cRQWURO RI WKH cLW\VcaSH LV a ZLdHVSUHad cRQcHUQ,
ZKLOH ȌaOJRULWKPLc bLaV, dLVcULPLQaWLYH XVHV, UHVSRQVLbLOLW\ aQd OHJaO LVVXHVȍ
aV ZHOO aV ȌcRQcHUQV RYHU MRb dLVSOacHPHQWV caXVHd b\ AIȍ, ȌULVLQJ
LQHTXaOLW\ȍ, aQd ȌWKH ORVV RI aXWRQRP\ȍ aUH UHSHaWHdO\ dLVcXVVHd RQ WHCKaW
aQd ZKLKX.28 PUHdLcWabO\, aV JLQJKaQ ZHQJ QRWHV, RbMHcWLRQV WR AI Pa\ bH
aWWULbXWHd WR WKH OacN RI OHJaO UHcRXUVH WR PHWKRdV RI UHVLVWLQJ VXUYHLOOaQcH.
TKHUH LV aOVR VXbVWaQWLaO cRQcHUQ WKaW, RZLQJ WR LWV dHPRJUaSKLcV aQd VWaJH
RI HcRQRPLc dHYHORSPHQW, AIȍV WUaQVIRUPaWLRQ RI WKH ZRUNIRUcH Pa\ SURYH
SaUWLcXOaUO\ cKaOOHQJLQJ LQ CKLQa.29

FLQaOO\, a SRVLWLYH QaUUaWLYH RI AI aV aQ H[WHQVLRQ RI aQcLHQW CKLQHVH
ZLVdRP RU a caUULHU RI cLYLOLVaWLRQaO SURJUHVV VWaQdV LQ cRQWUaVW WR PRUH
UHcHQW JRYHUQPHQW SROLc\. AOWKRXJK CKLQHVH PLOLWaU\ aQd LQdXVWULaO VHcWRUV
aUH VWLOO SULRULWLVLQJ AI,30 HcRQRPLc aQd daWa SULYac\ cRQcHUQV, aV ZHOO aV WKH
CKLQHVH VWaWHȍV OaUJHU dHVLUH WR cRQVWUXcW aQ RSSRVLWLRQaO ȌQRQ-WHVWHUQȍ
LdHQWLW\, PHaQV WKaW APHULcaQ VRIWZaUH, LQcOXdLQJ JHQHUaWLYH AI, LV aV RI
QRZ SURKLbLWHd aQd UHTXLUHV a VPN WR accHVV. AQd ZKLOH CKLQHVH AI



PRdHOV aUH SUROLIHUaWLQJ, WKHVH aUH VXbMHcW WR VWULcW cHQVRUVKLS aQd ULVN bHLQJ
bORcNHd b\ XQcHUWaLQ UHJXOaWLRQ.31

MaSSLQJ cRQQHcWLRQV bHWZHHQ CKLQHVH WKRXJKW aQd WKH TXHVWLRQ RI WKH
PacKLQH cRQVHTXHQWO\ UHYHaOV aQ adMacHQW aUHa RI LQYHVWLJaWLRQ: WKaW LV WKH
UHOaWLRQVKLS bHWZHHQ WHcKQRORJLHV aQd WKH WHUULWRULHV ZKHQcH WKH\ RULJLQaWH
aQd LQ ZKLcK WKH\ aUH XVHd? AUH SaUWLcXOaU WHcKQRORJLHV WLHd WR VSHcLILc
cXOWXUHV RU cRVPRORJLHV? IV WHcKQRORJLcaO dHYHORSPHQW KLVWRULcaOO\ aQd
cXOWXUaOO\ cRQWLQJHQW? CaQ cHUWaLQ PacKLQHV RQO\ HPHUJH LQ VSHcLILc WLPHV
aQd SOacHV, XQdHU VSHcLILc cXOWXUaO cRQdLWLRQV? TR VWaWH LW PRVW bURadO\, ZKaW
LV WKH UHOaWLRQVKLS bHWZHHQ ȌcXOWXUHȍ aQd ȌWHcKQRORJ\ȍ? OQ RQH KaQd, WKH
aQVZHUV WR WKHVH TXHVWLRQV ZRXOd VHHP VWUaLJKWIRUZaUd. IVQȍW WHcKQRORJ\
VLPSO\ a VXbVHW RI cXOWXUH? AQd \HW, LI WKLV ZHUH WKH caVH, VKRXOdQȍW WKHUH bH
aV PXcK WHcKQRORJLcaO dLYHUVLW\ aV WKHUH LV cXOWXUaO dLYHUVLW\? DRHV WKH
aSSaUHQW OacN RI dLYHUVLW\ VXJJHVW WKaW WKH WUaMHcWRU\ RI WHcKQRORJLcaO
dHYHORSPHQW LV XQLYHUVaO RU, RQ WKH cRQWUaU\, dRHV PRdHUQ WHcKQRcaSLWaOLVP
bHaU WKH XQLTXH cKaUacWHULVWLcV RI ȌWHVWHUQ cXOWXUHȍ LPSRVHd WKH ZRUOd RYHU
VXcK WKaW, aV WKLQNHUV VXcK aV WHbHU aQd MaU[ SUHdLcWHd, ȌPRdHUQLVaWLRQȍ LV
aOZa\V HVVHQWLaOO\ ȌWHVWHUQLVaWLRQȍ? AOWHUQaWLYHO\, LV WHcKQRORJ\ LWVHOI
cUHaWHd IURP ROdHU Oa\HUV RI cXOWXUaO H[cKaQJH, LPSRVVLbOH WR SLQ WR RQH
WHUULWRU\ RU aQRWKHU?

TKLV OaWWHU OLQH RI WKRXJKW, WKaW WHcKQRORJLHV HPHUJH RXW RI QHWZRUNV RI
cXOWXUaO H[cKaQJH, LV VXSSRUWHd b\ WKH LQIOXHQcH RI WKH cURVV-cXOWXUaO
WUaQVPLVVLRQ RI WKH YijiQg, RU The BRRk Rf ChaQgeV, RQ WKH KLVWRU\ RI
cRPSXWaWLRQ. TKLV aQcLHQW cRPSHQdLXP, ZKLcK caQ bH UHad aV a
cRVPRORJLcaO WUHaWLVH, aQ HaUO\ VcLHQWLILc WKHRU\ SHUWaLQLQJ WR QaWXUaO OaZV, a
bRRN RI adYLcH aQd ZLVH Va\LQJV, aQd a PaQXaO IRU dLYLQaWLRQ, ZaV ILUVW
LQWURdXcHd WR EXURSH b\ WKH JHVXLWV LQ WKH HaUO\ PRdHUQ SHULRd. IW ZaV RI
SaUWLcXOaU LQWHUHVW WR SRO\PaWK SKLORVRSKHU GRWWIULHd LHLbQL] ZKR KHOd WKaW
WKH dLVcRYHU\ RI bLQaU\ aULWKPHWLc cRXOd bH IRXQd LQ WKH QXPHUac\ RI WKH
YijiQgȍV KH[aJUaPV aQd XVHd LW aV LQVSLUaWLRQ IRU KLV HaUO\ caOcXOaWLQJ
PacKLQHV.32 IQ addLWLRQ WR LWV WUaQVPXWaWLRQV LQWR bLQaU\ cRdH LQ
LQdXVWULaOLVLQJ EXURSH, WKH YijiQg VLWV aW WKH cXVS bHWZHHQ SURSKHc\ aQd
SUHdLcWLRQ aQd LV WKXV IRXQdaWLRQaO WR WKH KLVWRU\ RI dLJLWaO cRPSXWaWLRQ.
NRWZLWKVWaQdLQJ WKHVH LQWHUVHcWLQJ KLVWRULHV RI WHcKQRORJLcaO cXOWXUHV, WKH
SURbOHP RI WKH H[acW UHOaWLRQVKLS bHWZHHQ WHcKQRORJ\ aQd WHUULWRU\
cRQWLQXHV WR aQLPaWH SKLORVRSK\.



SLQcH WKH IQdXVWULaO RHYROXWLRQ, WKHUH KaV H[LVWHd a dHILQLWLRQ RI
WHcKQRORJ\ aV a UHaOP VXSSRVHdO\ SXUJHd RI cRVPRORJ\, aQd UHOaWHd LQVWHad
WR a VHcXOaU JORbaO PRdHUQLW\. IQ The QXeVWiRQ CRQceUQiQg TechQRlRg\ iQ
ChiQa: AQ EVVa\ iQ CRVmRWechQicV, YXN HXL aUJXHV WKaW ZH VXIIHU IURP a
OacN RI WHcKQRdLYHUVLW\ ZKLcK caQ RQO\ bH cRXQWHUHd b\ LVROaWLQJ WKH H[acW
RQWRORJ\ RI ȌWHVWHUQ WHcKQRORJ\ȍ aV ZHOO aV SURdXcLQJ a cRPSOHWHO\ dLVWLQcW
RQH baVHd LQ CKLQHVH SKLORVRSK\, RU RWKHU ȌQRQ-WHVWHUQȍ SKLORVRSKLHV.33 TKH
LdHa RI WHcKQRORJ\ SUHYaOHQW LQ WKH WHVW IURP aQcLHQW GUHHN WKRXJKW XQWLO
QRZ, KH aUJXHV, ZaV LdHQWLILHd b\ HHLdHJJHU: WKH XVH RI WRROV WR PRXOd WKH
ZRUOd LQWR IRUPV VXLWabOH WR KXPaQ JRaOV, QHHdV, aQd dHVLJQV. TKH
dRPLQaQcH RI WKLV LdHa aORQJVLdH RccLdHQWaO ȌPURPHWKHaQȍ PRdHUQLW\ aQd
cRORQLaOLVP LV VXcK WKaW LW KaV bHcRPH QHaUO\ LPSRVVLbOH WR HYHQ LPaJLQH
WKH ȌTXHVWLRQ RI WHcKQRORJ\ȍ dLIIHUHQWO\. TKLV LV QRW a VLPSOH cXOWXUaO
dLIIHUHQcH, bXW UaWKHU a PHWaSK\VLcaO RQH, LPSO\LQJ a YHU\ VSHcLILc
UHOaWLRQVKLS bHWZHHQ KXPaQV aQd WKH cRVPRV, ZKHUH WKH ZRUOd LV a
ȌVWaQdLQJ UHVHUYHȍ IRU KXPaQ XVH, aQd WechQe LV XQdHUVWRRd VLPSO\ aV a VHW
RI dHYLcHV WKURXJK ZKLcK KXPaQV VKaSH WKH ZRUOd LQ accRUdaQcH ZLWK WKHLU
QHHdV aQd dHVLUHV.34 TKLV IXQdaPHQWaO KRPRJHQLVaWLRQ RI WHcKQRORJ\, HXL
aUJXHV, caQ RQO\ bH cKaOOHQJHd b\ a cRPSOHWHO\ dLVWLQcW cRVPRORJLcaO aQd
WHcKQLcaO SUacWLcH, RU ȌcRVPRWHcKQLcVȍ, WKaW HPHUJHV RXWVLdH WKH
SKLORVRSKLcaO cXOWXUH RI WKH WHVW. ȌIQ WKH WHVWȍ, KH ZULWHV, ȌWKHUH LV QR
ORQJHU WKH cRQcHSW RI cRVPRWHcKQLcV bHcaXVH WKHUH LV QR ORQJHU cRVPRORJ\
bXW RQO\ aVWURSK\VLcVȍ. TKH TXHVWLRQ RI WHcKQRORJ\ LQ CKLQa, HXL JRHV RQ WR
VXJJHVW, ZKLcK LV baVHd RQ WKH cRQcHSWV Ti (器 , WRROV) aQd DaR (巫 , [WKH]
Wa\), Pa\ VWLOO JLYH ULVH WR a WUXO\ aOWHUQaWLYH WHcKQRcXOWXUH WKaW LV
H[SUHVVLYH RI WKH Wa\ aQd caSabOH RI XQLWLQJ KHaYHQV, HaUWK, aQd KXPaQV.35

HXL LV QRW aORQH LQ KLV dHVLUH WR cRQcHLYH RI aOWHUQaWLYH WHcKQRcXOWXUHV, \HW
RWKHU WKaQ WKH H[aPSOH RI CKLQHVH PHdLcLQH,36 ZKLcK LV URRWHd LQ a SaUWLcXOaU
XQdHUVWaQdLQJ RI WKH bRd\ aQd LWV H[SUHVVLYH caSacLWLHV,37 LW LV dLIILcXOW WR
LPaJLQH cRQcUHWH H[aPSOHV RI ZKaW WKHVH RWKHU WHcKQRORJLHV PLJKW bH. YRX
ML RIIHUV a SURYRcaWLYH H[aPSOH LQ KHU aQaO\VLV RI LLX CL[LQȍV VcLHQcH
ILcWLRQ QRYHO The WaQdeUiQg EaUWh, LQ ZKLcK WKH EaUWK LQ LWV HQWLUHW\ LV
WXUQHd LQWR a VSacHVKLS. IQ cRQWUaVW WR WKH cRPPRQ QRWLRQ RI a VSacHVKLS aV
a WRRO IRU OHaYLQJ WKH EaUWK LQ RUdHU WR cRORQLVH RWKHU SOaQHWV, VKH ZULWHV WKaW
ȌHYHU\ CKLQHVH aXdLHQcH caQ UHOaWH WKLV WR WKH LdHa RI 安土彥嵙 (aQWX chRQg
TiaQ), PHaQLQJ [...] aWWacKPHQW WR RQHȍV KRPHOaQd WR WKH SRLQW RI
XQZLOOLQJQHVV WR OHaYH LW bHKLQd, a dHHSO\ LQWHUQaOL]Hd LdHa WKaQNV WR WKH



WUadLWLRQaO CRQIXcLaQ aQd aJUaULaQ VRcLaO RUdHUȍ.38 SLPLOaUO\, LQ WKHLU SURMHcWV
HRZ WR EaW aQd CRde iQ ChiQeVe: SiQRfXWXUiVW ReciSeV (2019) aQd HRZ WR
Feed aQ AI (2020), XLaRZHL R. WaQJ VSHcXOaWHV abRXW W\SHV RI aXWRPaWLRQ
aQd LQWHOOLJHQcH WKaW dR QRW SULYLOHJH WKH bUaLQ bXW, dUaZLQJ RQ CKLQHVH
PHdLcLQH aQd cXOLQaU\ cXOWXUH, WKH QRXULVKPHQW RI WKH VHQVHV.39 DHSaUWLQJ
IURP WKH aUJXPHQW WKaW CKLQHVH PHdLcLQH SUHVHQWV a dLVWULbXWHd aQd
dHcHQWUaOLVHd VHQVRU\ PRdHO LQ ZKLcK HOHYHQ RUJaQV aUH KROLVWLcaOO\
LQYROYHd LQ cLUcXOaWLQJ LQWHOOLJHQcH WKURXJKRXW WKH bRd\, WaQJ LPaJLQHV a
VcHQaULR ZKHUH a WHaP RI CKLQHVH VcLHQWLVWV aW AOLbaba AI ȌVWaUWHd IURP
CKLQHVH WKHRULHV RI WKH bRd\, CKLQHVH PHdLcLQH, aQd BXddKLVW WKRXJKW [Ȗ]
WR cUHaWH a SUHWUaLQHd QHXUaO QHWZRUN ZLWK HOHcWULcaO LQSXWV aQd RXWSXWV IURP
a cRPbLQaWLRQ RI aUWLILcLaO aQd KXPaQ RUJaQVȍ, a K\bULd PacKLQH WKaW dRHV
QRW QHHd WR LQJHVW daWa.40 SWLOO aQRWKHU H[aPSOH caQ bH IRXQd LQ LaZUHQcH
LHNȍV aUWZRUNV: GeRmaQceU (2017) HQYLVLRQV aQ AI WKaW UHacKHV
HQOLJKWHQPHQW WKURXJK LWV H[SRVXUH WR BXddKLVW cKaQWV aQd DaRLVW
SKLORVRSK\, ZKLOH Black ClRXd (2021) aQd NOX (2023Ȉ2024) SRUWUa\ a
VPaUW cLW\ LQ WKH QHaU IXWXUH, ZKHUH LW LV QRW cHUWaLQ ZKHWKHU PacKLQH
LQWHOOLJHQcH LV a TXHVWLRQ RI cRQVcLRXVQHVV RU OHJaO OLabLOLW\, XQLWLQJ
cRVPRORJLcaO aQd bXUHaXcUaWLc WUaMHcWRULHV RI WKRXJKW.41

TKHVH YaULHd VSHcXOaWLRQV aW WLPHV UHcROOHcW WKH KLVWRU\ RI AI LQ CKLQa,
ZKLcK, ZKLOVW dHHSO\ cRQQHcWHd ZLWK JORbaO dHYHORSPHQWV, LV aOVR ULddOHd
ZLWK WaQJHQWV WKaW IROORZ WKHLU RZQ VLQJXOaU SaWK. TKRPaV MXOOaQH\ aUJXHV
WKaW adaSWLQJ WKH CKLQHVH ZULWLQJ V\VWHP, ZLWK LWV WKRXVaQdV RI XQLTXH
cKaUacWHUV, WR PRdHUQ PHdLa VXcK aV WKH WHOHJUaSK, W\SHZULWHUV, aQd dLJLWaO
cRPSXWHUV, LQYROYHd QRYHO LQQRYaWLRQV LQ KXPaQ-PacKLQH LQWHUacWLRQ WKaW
SUHILJXUHd SUHdLcWLYH WH[W. TKLV SURcHVV RI cRQYHUVLRQ, HVSHcLaOO\ bHWZHHQ
CKLQHVH cKaUacWHUV aQd WKH aOSKaQXPHULcV RI WKH QZHUW\ NH\bRaUd, UHTXLUHV
a IXQdaPHQWaO aUbLWUaULQHVV aQd K\SHUPHdLaWLRQ ZKLcK, MXOOaQH\ cRQWHQdV,
UHVXOWV LQ a QHZ IRUP RI ZULWLQJ KH caOOV ȌK\SRJUaSK\ȍ ZKLcK, KH bHOLHYHV, LV
SURIRXQdO\ aWWXQHd WR WKH UHaO, XQdHUO\LQJ ȌSOaVWLcLW\, RI aOO KXPaQPacKLQH
LQWHUacWLRQȍ.42 MHaQZKLOH, aV XLaR LLX dRcXPHQWV, CKLQa MRLQHd WKH
ȌLQIRUPaWLRQ cUa]HȍȉV\QRQ\PRXV ZLWK bUHaNWKURXJKV LQ bRWK JaSaQ aQd WKH
US LQ VR-caOOHd ȌH[SHUW V\VWHPVȍȉLQ WKH 1980V, ZKHQ WKH cRXQWU\ ZaV
VWHHSHd LQ ȍTLJRQJ IHYHUȍȉTigRQg Ue ( 气 功 热 ).43 TKH SURVSHcW RI
cRQQHcWLQJ cRPSXWaWLRQ ZLWK Ti-baVHd cRVPRORJ\ PRbLOLVHd VRPH RI
CKLQaȍV JUHaWHVW PLQdV, LQcOXdLQJ QLaQ XXHVHQ, ZKRVH VLQJXOaU YLVLRQ IRU
WKH IXWXUH RI cRPSXWaWLRQ ZaV baVHd RQ a V\QWKHVLV RI VRPaWLc aQd WHcKQLcaO



VcLHQcHV. AQRWKHU LQWHOOHcWXaO ZKR cKaOOHQJHd WKH cRUUHOaWLRQ bHWZHHQ
cRPSXWaWLRQ aQd XQLYHUVaOLVP ZaV WKH CKLQHVH-APHULcaQ ORJLcLaQ HaR
WaQJ. IQ WKH 1950V, KH dUHZ XSRQ EaVWHUQ MaU[LVP aQd WHVWHUQ aQaO\WLc
SKLORVRSK\ WR cULWLTXH WKH WKHQ cRQYHQWLRQaO YLHZ RI cRJQLWLYH SURcHVVHV aV
PHcKaQLcaO cRPSXWaWLRQ, aUJXLQJ LQVWHad WKaW KXPaQ UHaVRQLQJ LV SHUVRQaO
aQd LQIOXHQcHd b\ KLVWRULcaO aQd PaWHULaO cRQdLWLRQV UaWKHU WKaQ XQLYHUVaO
UXOHV.44 MRUH UHcHQWO\, MLdMRXUQH\ IRXQdHU DaYLd HRO], ZKHQ dHVcULbLQJ KLV
H[SHULHQcH ZLWK DHHSSHHN, QRWHd WKaW, cRPSaUHd WR WHVWHUQ PRdHOV, LW
H[cHOOHd LQ CKLQHVH SKLORVRSK\ aQd OLWHUaWXUH ZKLOH UHWaLQLQJ VWURQJ EQJOLVK
OaQJXaJH caSabLOLWLHV. HH VSHcXOaWHd WKaW WKLV LV WKaQNV WR CKLQaȍV ZHOO-
SUHVHUYHd OLWHUaU\ KLVWRU\ LQ cRQWUaVW WR WKaW RI WKH WHVW, ZKLcK KaV ORVW
PaQ\ RI LWV aQcLHQW WH[WV. R1, KH addHd, KaV a dLIIHUHQW SKLORVRSKLcaO
IRXQdaWLRQ, SRWHQWLaOO\ RSHQLQJ XQLTXH SaWKV IRU AI VHOI-acWXaOLVaWLRQ.45 IW LV
VWLOO XQcOHaU, KRZHYHU, ZKHWKHU WKHVH aOWHUQaWLYH KLVWRULHV aQd SRHWLc
LQWHUYHQWLRQV WUaQVOaWH LQWR a UHaO, cRQcUHWH dLYHUVLW\ LQ AI. RaWKHU, aW OHaVW
IRU WKH WLPH bHLQJ, JHVWXUHV WRZaUd CKLQHVH cRVPRORJ\ RIWHQ VHHP WR
IXQcWLRQ aV OLWWOH PRUH WKaQ UKHWRULcaO dUHVVLQJ RQ accRXQWV RI aOO-WRR-
IaPLOLaU WHcKQRORJLHV. FRU H[aPSOH, AOLbabaȍV AVSaUa daWabaVHV, QaPHd
aIWHU WKH HWKHUHaO BXddKLVW Q\PSK, VWRUH a ZHaOWK RI LQIRUPaWLRQ QHcHVVaU\
IRU WKH cRPSaQ\ȍV SURSRVHd SURMHcW ET AJULcXOWXUaO BUaLQ LQ ZKLcK PLOOLRQV
RI SLJV aUH RSWLPLVHd aQd SURdXcHd aW a ORZ SULcH, ZKLOH IaUPHUV bHcRPH
PaQaJHUV RU adPLQLVWUaWRUV.46

CaVHV VXcK aV WKHVH Pa\ VXJJHVW WKaW LW LV QRW CRQIXcLaQLVP, BXddKLVP,
RU DaRLVP, bXW UaWKHU CKLQaȍV ORQJ WUadLWLRQ RI OHJaOLVP aQd UHVSHcW IRU
bXUHaXcUac\ WKaW XQdHUOLHV LWV HQJaJHPHQW ZLWK AI. IW PLJKW HYHQ bH aUJXHd
WKaW ȌdLJLWaO WHcKQRORJ\ LQ cRQWHPSRUaU\ CKLQa HPHUJHd IURP WKH QHHd WR
UHbXLOd a QHZ IRUP RI bXUHaXcUac\ȍ.47 II VHHQ LQ LVROaWLRQ, CKLQaȍV
HQWKXVLaVP IRU WHcKQRcUaWLc bXUHaXcUac\ VXSSRUWV WKH SRSXOaU LPaJH RI
CKLQHVH WHcKQRORJ\ aV IRcXVHd RQ cRQWURO aQd V\QcKURQLVaWLRQ, ZKHWKHU WKaW
WaNHV WKH IRUP RI a ȌWHcKQR-VXUYHLOOaQcH VWaWHȍ RU WKH OHJac\ RI
cRPPXQLVPȍV LQVLVWHQcH RQ WKH ȌPaVVȍ.48 IQ WKH ZRUVW caVHV, aV BHQMaPLQ
BUaWWRQ QRWHV LQ WKLV YROXPHȍV aIWHUZRUd, ZKHQ VHHQ IURP RXWVLdH CKLQa,
WKHVH QaUUaWLYHV UHcaVW WKH cRXQWU\ȍV LQKabLWaQWV aV URbRWV LQ a WHcKQR-
d\VWRSLaQ UHLPaJLQLQJ RI ȌWKH \HOORZ KRUdHȍ, ZKHUH SLQRSKRbLa aQd
WHcKQRSKRbLa cRQYHUJH LQWR a JHQHUaO IHaU RI WKH IXWXUH SLcWXUHd aV ȌaQ
HPRWLRQOHVV PRdH RI WRWaO cRPSXWaWLRQaO cRQWURO, ZLWK dLVWLQcWO\ AVLaQ
cKaUacWHULVWLcVȍ VRRQ WR UHSOacH ȌKXPaQLW\ȍ.49 FURP HIILcLHQW LQIUaVWUXcWXUH



dHYHORSPHQW aQd VPRRWKO\-UXQ bLRPHWULc cLWLHV WR cKRUHRJUaSKHd daQcLQJ
URbRWV aQd LWV UHVSRQVH WR COVID-19, CKLQa KaV bHHQ bRWK adPLUHd aQd
VcRUQHd IRU LWV aSWLWXdH IRU WHcKQRORJLcaO cRRUdLQaWLRQ LQ WKH VHUYLcH RI aQ
ȌaXWKRULWaULaQ UHVLOLHQcHȍ.50 IQ WKH SHULRd LPPHdLaWHO\ aIWHU WKH SaQdHPLc, WKH
LdHa WKaW ȌaccHOHUaWLRQ LV bRWK aQ addLcWLRQ aQd QHcHVVLW\ IRU WKH SKHQ]KHQ
PRdHOȍ ZaV VHYHUHO\ TXHVWLRQHd.51 TKH ȍSLQRIXWXULVWȍ SURcOaPaWLRQ WKaW ȌQHR-
CKLQa aUULYHV IURP WKH IXWXUHȍ52 aV a dHVLJQaWLRQ RI a dLIIHUHQW ZRUOd RUdHU WR
cRPH cRH[LVWHd ZLWK a SRVW-SaQdHPLc PaOaLVH WKaW KaV bHHQ dXbbHd ȌSLQR-
QR-IXWXULVPȍ aQd ȍSLQRSHVVLPLVPȍ.53 TKH PRRd ZaV aOVR VRXU LQ RQOLQH
\RXWK VXbcXOWXUHV, aV LQdLcaWHd b\ WKH WaNH-RII LQ HaUO\ 2021 RI WaQgSiQg (屒
平 )ȉWKH dRcWULQH RI ȌO\LQJ IOaWȍ54ȉRU a YLdHR SRVWHd RQ WHL[LQ LQ Ma\
2022 LQ ZKLcK a \RXQJ cRXSOH IacH RII aJaLQVW a WULR RI dabai (大白), RU ȌbLJ
ZKLWHVȍ (ZRUNHUV cOad LQ ZKLWH Ka]PaW VXLWV HQIRUcLQJ WKH JRYHUQPHQWȍV
ZHUR CRYLd SROLc\). IQ UHVSRQVH WR WKH cRXSOHȍV UHIXVaO WR bH WaNHQ WR a
TXaUaQWLQH cHQWUH, RQH RI WKH dabai WKUHaWHQV WKHP ZLWK SXQLVKPHQW IRU
bHLQJ a PHQacH WR SXbOLc VHcXULW\, addLQJ RPLQRXVO\ WKaW LW ZLOO aIIHcW ȌWKH
QH[W WKUHH JHQHUaWLRQVȍ RI WKHLU IaPLO\. TKH \RXQJ cRXSOHȍV QLKLOLVWLc
UHVSRQVH, XWWHUHd caOPO\ bHIRUH SROLWHO\ cORVLQJ WKH dRRU, VaZ WKH YLdHR JR
YLUaO: ȌTKaQNV, bXW ZH aUH WKH OaVW JHQHUaWLRQ.ȍ55 YHW, dHVSLWH WKH JURZLQJ
SRZHU RI WKH VWaWH, PaQ\ RI WKH HVVa\V LQ RXU bRRN aWWHPSW WR WKLQN AI LQ
WHUPV WKaW aUH QRW MXVW OLPLWHd WR SRZHU aQd cRQWURO. WH UHcRJQLVH WKaW,
UaWKHU WKaQ XQIROdLQJ QHaWO\ IURP WKH WRS dRZQ accRUdLQJ WR aQ RYHUaUcKLQJ
SOaQ, AI LQ CKLQa LV dULYHQ b\ IUaJPHQWHd SROLcLHV aQd a cRPSOLcaWHd
d\QaPLc WKaW LV baVHd LQ SaUW XSRQ WKH VXbVWaQWLaO aQd ZHOO-HVWabOLVKHd
WHQVLRQV bHWZHHQ ORcaO aQd cHQWUaO JRYHUQPHQWV, aV ZHOO aV WKH
HQWUHSUHQHXULaO, VcLHQWLILc, aQd cUHaWLYH HQHUJ\ RI cRPSaQLHV. TKHUH LV
cRQVWaQW QHJRWLaWLRQ bHWZHHQ a VKLIWLQJ aQd dLYHUVH VHW RI acWRUV, bRWK
SULYaWH aQd SXbOLc, ZLWK cRPSHWLQJ LQWHUHVWV, aOO RI ZKRP aUH Y\LQJ IRU a
OLPLWHd VHW RI UHVRXUcHV. TKH VWaWH LV ZRUNLQJ WR baOaQcH a cRQWUadLcWRU\
SRVLWLRQ RI VLPXOWaQHRXVO\ UHO\LQJ RQ aQd UHLQLQJ LQ WKH cRXQWU\ȍV WHcK
JLaQWV, ZKLOVW AI KaV WKH SRWHQWLaO WR bRWK bROVWHU aQd ZHaNHQ WKH OHJLWLPac\
RI WKH CCP.56

IQVWHad RI UHSHaWLQJ cRPPRQ WURSHV aQd aQ[LHWLHV, WKLV bRRN IRcXVHV RQ
WKH JaSV aQd JOLWcKHV, ZKHUH cRXQWHUcXOWXUaO SUacWLcHV LQ c\bHUVSacH,
IRUJRWWHQ KLVWRULHV, aQd QHJOHcWHd SKLORVRSKLcaO OLQHaJHV IORXULVK. IQ CKLQa
aV HOVHZKHUH, WKH c\bHUQHWLc IaQWaV\ RI a IOaZOHVV PHcKaQLVWLc VRcLHW\ UXOHd
b\ a K\SHUHIILcLHQW V\QWKHWLc aXWRcUaW LV RQO\ HYHU LPSHUIHcWO\ UHaOLVHd. TKLV



WHQVLRQ ZaV H[SUHVVHd LQ WKH VXPPHU RI 2022, a IHZ PRQWKV bHIRUH WKH
IUHQ]LHd UHVSRQVH WR OSHQAIȍV UHOHaVH RI CKaWGPT, ZKHQ WKH SKaQJKaL
ORcNdRZQ Kad MXVW bHHQ OLIWHd bXW WKH cRXQWU\ ZaV VWLOO JULSSHd b\ a ZHUR
CRYLd SROLc\ WKaW Kad PRUSKHd LQWR a IXWLOH Pa]H RI cRQYROXWHd aQd
XQSUHdLcWabOH SURcHdXUHV. OQ CKLQHVH VRcLaO PHdLa, QHZV RI WKH HYHU-
VWULcWHU, cRQVWaQWO\ cKaQJLQJ UXOHV aOWHUQaWHd ZLWK UHSRUWV RQ HYHQWV
SURPRWLQJ CKLQa aV a IXWXUH WHcKQRORJLcaO XWRSLa. TKH WRUOd AUWLILcLaO
IQWHOOLJHQcH CRQIHUHQcH aW SKaQJKaLȍV ZKaQJMLaQJ ScLHQcH HaOO IHaWXUHd
URbRW baULVWaV aQd ȌcKaLUV SULQWHd b\ WKH PRVW adYaQcHd PHWaYHUVH SULQWLQJ
PacKLQH LQ RUdHU WR PaNH NFTV accHVVLbOH WR HYHU\RQHȍ.57

 
IPaJH SRVWHd b\ SaURd\ accRXQW @QHLJKbRXUV_ZLIL RQ X LQ 2022.



 
A PacKLQH WUaQVOaWLRQ RI a QRWLcH dLVSOa\Hd aW aQ EQWU\-E[LW BXUHaX LQ CKLQa. TKLV LPaJH cLUcXOaWHd

ZLdHO\ RQ CKLQHVH VRcLaO PHdLa dXULQJ WKH WLQWHU/SSULQJ 2022 CRYLd ORcNdRZQ.

TKH WHQVLRQ bHWZHHQ WKH QaUUaWLYHV RI SURSKHVLHd WHcKQRORJLcaO SURJUHVV
aQd WKH OLYHd UHaOLW\ RI dLJLWLVHd SROLWLcV dXULQJ ORcNdRZQ ZaV caSWXUHd
bULOOLaQWO\ LQ WZR VLJQV SKRWRJUaSKHd dXULQJ WKLV SHULRd. TKH ILUVW LQVSLUHd
WKH WLWOH IRU WKLV YROXPH: SRVWHd RQ a TZLWWHU SaURd\ accRXQW LQ 2022, a
PacKLQH-WUaQVOaWHd QRWLcH RQ a cOaZ PacKLQH SURcOaLPV LPSOacabO\ WKaW
ȌMacKLQHȍV DHcLVLRQ LV FLQaOȍ. IQ WKH VHcRQd, a QRWLcH aQQRXQcHV
aSRORJHWLcaOO\ WKaW WKH cRXQWU\ UHPaLQV cORVHd WR IRUHLJQHUV: 外国人来华工
作奐可䪓䱷故搴溮妏䶨心䣡待. A OLWHUaO WUaQVOaWLRQ ZRXOd bH ȌTKH ZRUN
SHUPLW V\VWHP IRU IRUHLJQHUV LQ CKLQa LV PaOIXQcWLRQLQJ, SOHaVH ZaLW
SaWLHQWO\ȍ. BXW LW LV WKH PacKLQH PLVWUaQVOaWLRQ, SULQWHd bROdO\ LQ UHd b\ WKH
XQaVVXPLQJ adPLQLVWUaWLRQ, WKaW ZHQW YLUaO. UQdHUPLQLQJ aQ\ aVVXPSWLRQV
RI K\SHUHIILcLHQc\ aQd aXWRPaWHd ILQaOLW\, LW UHTXHVWV SROLWHO\ WKaW YLVLWRUV
ȌSOHaVH ZaLW SaWLHQWO\ IRU WKH IaLOXUH RI WKH V\VWHPȍ.

AOWKRXJK ȌaUWLILcLaO LQWHOOLJHQcHȍ caQ UHIHU bRWK WR H[LVWLQJ WHcKQRORJLHV
HQcRPSaVVLQJ PacKLQH OHaUQLQJ, LPaJH UHcRJQLWLRQ VRIWZaUH, QHXUaO
QHWZRUNV, aQd JHQHUaWLYH adYHUVaULaO QHWZRUNV, aV ZHOO aV WKH P\WKLcaO JRaO



RI aQ HQJLQHHUHd QRQKXPaQ PLQd, WKH HaUO\ 2020V KaYH bHHQ dHILQHd b\
dUaPaWLc adYaQcHV LQ LaUJH LaQJXaJH MRdHOV. TKH Za\ ZaV LQLWLaOO\ SaYHd
b\ APHULcaQ cRPSaQLHV LQcOXdLQJ OSHQAI, AOSKabHW, MLcURVRIW, aQd MHWa.
TKH dHcadHV-ROd LPaJLQaU\ RI LQWHOOLJHQW PacKLQHV VNLOOHd aW cRQYHUVaWLRQ
aQd cUHaWLYH WaVNV, aV HPbRdLHd LQ AOaQ TXULQJȍV 1950 SaSHU ȌCRPSXWLQJ
MacKLQHU\ aQd IQWHOOLJHQcHȍ, VHHPHd WR KaYH bHHQ bRUQH RXW b\ APHULcaQ
cKaWbRWV.58 IQLWLaOO\, V\QWKHWLc OaQJXaJH aQd cRQWHQW cUHaWLRQ aSSV ZHUH QRW
WKH cHQWUH RI aWWHQWLRQ LQ CKLQa, aQd RQO\ a IHZ VSHcLILc H[aPSOHV bULHIO\
caSWXUHd WKH QaWLRQȍV LPaJLQaWLRQ.59 AddLWLRQaOO\, WKH UHVWULcWLRQV SOacHd RQ
JLaQW ILUPV VXcK aV BaLdX, THQcHQW, aQd AOLbaba KaYH cRQWULbXWHd WR WKH
SHUcHSWLRQ WKaW AI dHYHORSPHQW LQ CKLQa KaV IaOOHQ bHKLQd. YHW WKH 2025
UHOHaVH RI DHHSSHHN VXJJHVWV WKaW WHcKQRORJLcaO dHYHORSPHQW LV
cKaUacWHULVHd b\ LWV RZQ LQKHUHQW ZaYH-OLNH UK\WKP, LUUHVSHcWLYH RI WKH
SROLWLcV RI WKH VWaWH.60 TKaW a UHOaWLYHO\ XQNQRZQ SOa\HU ZaV abOH WR cUHaWH
VXcK aQ adYaQcHd PRdHO dHVSLWH cKLS bORcNadHV UHLJQLWHd dLVcXVVLRQV abRXW
CKLQHVH LQQRYaWLRQ LQ WKH US-dRPLQaWHd AI OaQdVcaSH.61 IW LV ZRUWK QRWLQJ
WKaW CKLQHVH UHVHaUcKHUV cRQVWLWXWH WKH PaMRULW\ RI WKH ZRUOdȍV WRS AI WaOHQW,
ZRUNLQJ bRWK dRPHVWLcaOO\ aQd LQWHUQaWLRQaOO\. IQ 2022, IRU LQVWaQcH,
CKLQHVH AI UHVHaUcKHUV ZHUH a OaUJHU SUHVHQcH LQ US LQVWLWXWLRQV WKaQ
APHULcaQ UHVHaUcKHUV.62 AccRUdLQJ WR WKH WRUOd IQWHOOHcWXaO PURSHUW\
OUJaQL]aWLRQ (WIPO), CKLQa KaV SXbOLVKHd PRUH SaWHQWV LQ JHQHUaWLYH AI
aQQXaOO\ WKaQ aOO RWKHU cRXQWULHV cRPbLQHd VLQcH 2017.63 CKLQa LV aOVR ZHOO-
UHSUHVHQWHd LQ PRVW KLJK-LPSacW UHVHaUcK SXbOLcaWLRQV LQ AI.

FURP 5G aQd TLNTRN WR HOHcWULc YHKLcOHV, Black M\Wh WXkRQg, aQd
UQLTUHH URbRWV, WHVWHUQ UHVSRQVHV WR CKLQHVH WHcKQRORJLcaO LQQRYaWLRQV
RVcLOOaWH bHWZHHQ VKRcN aQd VaQcWLRQV. RaWKHU WKaQ WKHVH cUHaWLYH
acKLHYHPHQWV bHLQJ UHcRJQLVHd aV SaUW RI a cRQVLVWHQW SaWWHUQ, WKH\ aUH RIWHQ
dLVPLVVHd aV LVROaWHd H[cHSWLRQV. YHW CKLQaȍV VWULdHQW SROLcLHV RI c\bHU-
VRYHUHLJQW\ȉLWV VWULcW baQV RQ SRSXOaU JORbaO SOaWIRUPV LQcOXdLQJ GRRJOH,
YRXTXbH, aQd XȉKaV VSaZQHd a YLbUaQW aQd VLQJXOaU c\bHUcXOWXUH WKaW KaV
WKULYHd LQ UHOaWLYH LVROaWLRQ, bXLOdLQJ a VHOI-VXIILcLHQW \HW JORbaOO\
cRPSHWLWLYH HcRV\VWHP. TKH VXSHULRULW\ RI LWV aOJRULWKPV LQ YLdHR VWUHaPLQJ
cXOWXUH, IRU H[aPSOH, LV HYLdHQcHd b\ WKH SRZHU RI TLNTRN, a SOaWIRUP
VHHPLQJO\ dHdLcaWHd WR IULYRORXV HQWHUWaLQPHQW, ZKLcK IRXQd LWVHOI aW WKH
cHQWUH RI a SLQR-APHULcaQ JHRSROLWLcaO VWUXJJOH LQ HaUO\ 2025. TKH IacW WKaW
B\WHDaQcH (TLNTRNȍV SaUHQW cRPSaQ\) LV SaUW RI a OaUJHU, VLPLOaUO\ URbXVW
PHdLaVSKHUH bHcaPH cOHaU WR WKH ȌTLNWRN UHIXJHHVȍ ZKR IORcNHd WR



XiaRhRQgVhX LQ SURWHVW aJaLQVW WKH WKUHaW RI WKHLU IaYRXULWH aSS bHLQJ
baQQHd b\ WKH US JRYHUQPHQW. TKH WHVWȍV IHaUV, VcHSWLcLVP, aQd SXQLWLYH
aSSURacK, WKHQ, KaV SaUadR[LcaOO\ KHOSHd WR HQabOH WKH dHYHORSPHQW RI a
dLVWLQcW aQd cRPSHWLWLYH CKLQHVH PHdLa HQYLURQPHQW. TKH LQWURdXcWLRQ RI
DHHSSHHNȍV R1 PRdHO caXVHd VXcK SROLWLcaO aQd HcRQRPLc WXUPRLO bHcaXVH
LW LPSOLHd WKaW CKLQHVH AI PLJKW IROORZ a VLPLOaU WUaMHcWRU\.

AOWKRXJK WKHUH LV VRPH WUXWK WR WKH accXVaWLRQ WKaW CKLQHVH PRdHOV aUH
ȌMXVW cRSLHVȍ RI PRUH adYaQcHd LQQRYaWLRQV KaSSHQLQJ LQ WKH KLJK-cRVW
UHVHaUcK OabV RI APHULcaQ cRPSaQLHV, LW LV SUHcLVHO\ WKLV abLOLW\ WR UaSLdO\
UHSURdXcH KLJK-WHcK SURdXcWV aW a IUacWLRQ RI WKH cRVW WKaW LV aW WKH KHaUW RI
CKLQHVH WHcKQRLQdXVWULaO cRPSHWLWLYHQHVV. TKLV ZaV PadH cOHaU b\ WKH
VhaQ]hai (cRS\caW) PRdH RI cHOO SKRQH SURdXcWLRQ cHQWUHd LQ WKH cRaVWaO
cLW\ RI SKHQ]KHQ, ZKLcK, dXULQJ WKH ILUVW dHcadHV RI WKH PLOOHQQLXP, HQabOHd
WKH ZLdHVSUHad SUROLIHUaWLRQ RI cKHaS PRbLOH SKRQHV. DHHSSHHN
dHPRQVWUaWHd WKaW WKLV PRdH RI SURdXcWLRQ caQ aOVR bH PRbLOLVHd LQ WKH
UHaOP RI AI. B\ UHILQLQJ LWV aOJRULWKPV WR Pa[LPLVH cRPSXWaWLRQaO
HIILcLHQc\, DHHSSHHNȉRSHUaWLQJ XQdHU a cKLS baQȉOHYHUaJHd ROdHU, OHVV
SRZHUIXO KaUdZaUH WKURXJK VRIWZaUH LQQRYaWLRQV, UHdXcLQJ HQHUJ\
cRQVXPSWLRQ aQd cKaOOHQJLQJ WKH QaUUaWLYH WKaW AI VcaOLQJ PXVW UHO\ RQ
H[SRQHQWLaO UHVRXUcHV. WKLOH WKLV bHQHILWV WKH dHYHORSPHQW RI AI aV a
ZKROH, LW aOVR VHUYHV VWUaWHJLc QaWLRQaO aLPV: LW Pa\ UHdXcH APHULcaQ AI
cRPSaQLHVȍ HcRQRPLc adYaQWaJH aQd ZHaNHQ WKH UROH RI KLJK-HQd cKLS
PaQXIacWXULQJ, RQcH cRQVLdHUHd LQdLVSHQVabOH IRU IXUWKHU WHcKQRORJLcaO
adYaQcHV. MRUHRYHU, WKLV acKLHYHPHQW VWUHQJWKHQV WKH SRWHQWLaO RI
HaQJ]KRXȉKRPH WR DHHSSHHN aQd WKH WHcK JLaQW AOLbabaȉWR bHcRPH WKH
QH[W SKHQ]KHQ: aQ HSLcHQWUH RI cRPSXWHU cXOWXUH LQ WKH cRPLQJ dHcadHV.64

MRUH VLJQLILcaQWO\, DHHSSHHN KaV UHQHZHd WKH SURPLVH RI IUHH, RSHQ-
VRXUcH WHcKQRORJLHV; RQcH UHOHaVHd LQWR WKH ZRUOd, WKHVH caQQRW bH
cRQWaLQHd. TKLV SRLQWV WRZaUd a IXWXUH RI AI PXOWLSOLcLW\ ZKHUH PRdHOV Pa\
H[LVW bH\RQd WKH cRQWURO RI aQ\ VLQJOH VWaWH RU cRUSRUaWLRQ. WKLOH aQ
XQdHUVWaQdLQJ RI bRWK CKLQHVH aQd APHULcaQ WHcKQRORJLcaO cXOWXUHV LV
HVVHQWLaO IRU JUaVSLQJ AI, IUaPLQJ WKLV VROHO\ aV QaWLRQaO cRPSHWLWLRQ PLVVHV
a cUXcLaO SRLQW abRXW KRZ WKLV WHcKQRORJ\ XQYHLOV LWVHOI bRWK ZLWKLQ aQd
RXWVLdH RI KXPaQ KLVWRULHV. R1ȍV PRVW VLJQLILcaQW WHcKQLcaO aQd
SKLORVRSKLcaO LPSOLcaWLRQ LV WKaW LWV LQQRYaWLRQV UHO\ RQ VKLIWLQJ KXPaQV
IXUWKHU aZa\ IURP WKH dHYHORSPHQW SURcHVV. AV WKLV SURcHVV accHOHUaWHV
bH\RQd aQWKURSRcHQWULc RYHUVLJKW, ZH Pa\ XOWLPaWHO\ ORVH RXU JUaVS RI ZKaW



WKHVH V\VWHPV aUH RSWLPLVLQJ IRU. LLNH PaQ\ RI LWV cRXQWHUSaUWV abURad,
DHHSSHHN LV OHVV LQWHUHVWHd LQ cRPPHUcLaO aSSOLcaWLRQV WKaQ LQ WKH bURadHU
JRaO RI bXLOdLQJ aUWLILcLaO JHQHUaO LQWHOOLJHQcH, aQd WKH cRPSaQ\ȍV WaJOLQH,
mai [iaQg Zei ]hi (嵠向未知)ȉȌIQWR WKH UQNQRZQȍȉLV a ILWWLQJ VORJaQ IRU
WKHVH aVSLUaWLRQV.65

AUWLILcLaO LQWHOOLJHQcH LV QRW VLPSO\ a PHdLXP LQ WKH VHQVH RI a WRRO IRU
cRPPXQLcaWLRQ RU aQ LQIUaVWUXcWXUH IRU WKH IacLOLWaWLRQ RI VRcLaO aQd SROLWLcaO
PaQaJHPHQW.66 TKH KLVWRU\ RI WHcKQRORJ\ VHHPV WR XV WR XQIROd WKURXJK bRWK
WKH VRcLRSROLWLcV RI KXPaQ dHcLVLRQV aQd aQ LUUHdXcLbOH RXWVLdH ORJLc ZKLcK
PLJKW RQO\ bH SHUcHSWLbOH WKURXJK PacKLQLc RU QRQKXPaQ cKaQQHOV. RaWKHU
WKaQ VLPSO\ aVNLQJ abRXW cXOWXUH aQd WHUULWRU\, ZH aOVR ZRQdHU ZKHWKHU
WHcKQRORJ\ȉMXVW OLNH PaWKHPaWLcV RU OaQJXaJHȉPLJKW VLW XQHaVLO\
bHWZHHQ LQYHQWLRQ aQd dLVcRYHU\: WKaW dR ZH cUHaWH aQd ZKaW LV
WUaQVPLWWHd IURP RXWVLdH? RaWKHU WKaQ aUJXLQJ LQ IaYRXU RI HLWKHU
WHcKQRdLYHUVLW\ RU WHcKQRXQLYHUVaOLW\, ZH VHH WHcKQRORJ\ aV HQcRPSaVVLQJ
aQ LQKXPaQ YHcWRU IROORZLQJ a WUaMHcWRU\ WKaW WUaYHUVHV KXPaQ acWLYLW\
ZLWKRXW bHLQJ UHdXcLbOH WR LW. AW WKH OLPLW ZH aUH LQWHUHVWHd LQ TXHVWLRQV RI
WLPH aQd aJHQc\. AUH ZH cXOWLYaWLQJ AI RU LV LW cXOWLYaWLQJ XV? WKR LV
WUaLQLQJ ZKRP? WKaW VWUaQJH WHPSRUaOLWLHV PLJKW bH LQYROYHd? IV LW WKH
KXPaQ SaVW WKaW LV dHWHUPLQLQJ WKH IXWXUH RI AI RU PLJKW LW bH WKH RWKHU Za\
aURXQd?

B\ SURSRVLQJ a ORJLc ZKLcK RSHUaWHV LQ aQ XQcOHaU UHOaWLRQ WR KXPaQ
dHcLVLRQV, ZH WaNH a dLIIHUHQW SaWK WR VcKROaUVKLS WKaW RYHUHPSKaVLVHV
WHcKQRORJLcaO dHYHORSPHQWȍV ȌQRQ-WHVWHUQȍ VSLULW RU caQ RQO\ TXaOLI\ LWV
SURSRVLWLRQV b\ aUJXLQJ dLIIHUHQcHV IURP, RU VLPLOaULWLHV WR, aQ RYHUaUcKLQJ
ȌWHVWȍ. SXcK aUJXPHQWV RIWHQ aPRXQW WR UXQQLQJ LQ cLUcOHV: LI aQ aWWHPSW LV
PadH WR caSWXUH VRPHWKLQJ ORcaO, LW LV ȌHVVHQWLaOLVW aQd IHWLVKLVWLcȍ; LI RQH
SRLQWV WRZaUd ZKaW LV cRPPRQ, XQLYHUVaO HYHQ, RQH LV accXVHd RI
SHUSHWXaWLQJ ȌWHVWHUQ PRdHV RI WKLQNLQJȍ. WH PLJKW Va\ WKaW VXcK ORJLc LV
VHOI-dHIHaWLQJ, bXW SHUKaSV LW LV VR b\ dHVLJQ, bHcaXVH LW SUHVHUYHV WKH
cXUUHQW KLHUaUcKLHV WKaW dHWHUPLQH ZKLcK aXWKRUV JHW UHad aQd UHcRJQLVHd aV
WKLQNHUV, aQd ZKLcK aUH VHHQ aV PHUHO\ aQ aUWHIacW RI WKHLU ȌQaWLRQaO cXOWXUHȍ.
SR PXcK LQN KaV bHHQ VSLOOHd RQ WKLV VXbMHcW WKaW XLQ WaQJ ZULWHV WKaW ȌWKH
OWKHU KaV JaLQHd a YRLcH, bXW RQO\ WR cRQWLQXRXVO\ H[SOaLQ, TXaOLI\ aQd
PaNH VHQVH RI LWVHOI; [WKLV] WaNHV XS PXcK RI WKH VSacH QHcHVVaU\ IRU [Ȗ]
RSHUaWLQJ RXWVLdH WKH EXUR-APHULcaQ HSLVWHPRORJLcaO cRPIRUW ]RQHȍ.67

IQdHHd, UaUHO\, LI HYHU, aUH bRRNV SXbOLVKHd RQ BUiWiVh PhilRVRSh\ Rf



CRmSXWiQg iQ Whe 21VW CeQWXU\, RU ReceQW AmeUicaQ ThRXghW AbRXW AI.
PHUSHWXaOO\ LQ VHaUcK RI LWV RZQ OWKHU, WKH cHQWUH LV VWLOO LQYLVLbOH WR LWVHOI
aQd XQPaUNHd, ZKLOH ZKaW LW VHHV aV WKH PaUJLQV aUH dHQRWHd JHRJUaSKLcaOO\
aV H[RWLc UHJLRQV RI ȌUHSUHVHQWaWLYHȍ WKRXJKW VWLOO WR bH H[SORUHd, RIWHQ
WaVNHd ZLWK a UHdHPSWLYH PLVVLRQ RI ZUHVWLQJ AI aZa\ IURP ZKaW LV
SHUcHLYHd aV a VLQIXO HQWaQJOHPHQW ZLWK VRPH NLQd RI ȌYLOOaLQȍ, bH LW ȌWKH
WHVWȍ, ȌcaSLWaOLVPȍ, RU ȌcRORQLaOLVPȍ. IW LV RXU cRQWHQWLRQ WKaW aQ\RQH
LQWHUHVWHd LQ HPHUJLQJ WHcKQRORJLHV aQd aUWLILcLaO LQWHOOLJHQcH VKRXOd bH
LQYHVWHd LQ ZKaW LV KaSSHQLQJ bH\RQd WKLV OaQdVcaSH, QRW bHcaXVH RI VRPH
SUHH[LVWLQJ LQWHUHVW LQ VSHcLILc UHJLRQV, bXW bHcaXVH RI aQ LQWHUHVW LQ WKH
SULPHYaO TXHVWLRQ RI WKH PacKLQH. II WHcKQRORJ\ LV aQ LQKXPaQ YHcWRU WKaW
dULYHV KXPaQ KLVWRU\ LQ cRPSOH[ Za\V, WKH TXHVWLRQ RI WHcKQRORJ\ LV QRW
UHdXcLbOH WR KRZ ZH chRRVe WR WKLQN ȌabRXW LWȍ RU ȌUHSUHVHQW LWȍ. EQJaJLQJ
ZLWK dLIIHUHQW WHUULWRULHV RI WKRXJKWȉbRWK JHRJUaSKLcaO aQd cRQcHSWXaOȉLV
a QHcHVVaU\ VWHS IRU WKRVH ZKR ZLVK WR WUacH WKH HIIHcWV aQd SaWKV RI
WHcKQLcV LQ KXPaQ aIIaLUV, \HW WKaW dRHV QRW aPRXQW WR dLUHcWLQJ RU
cRQWUROOLQJ WKHP: ȌWKHUH LV QR XQLYHUVaO KLVWRU\ H[cHSW cRQWLQJHQc\ȍ aQd aQ\
KLVWRU\ RI WHcKQRORJ\ LV PHUHO\ ȌWKH VHW RI [Ȗ] cRQdLWLRQV WKaW PaNH
SRVVLbOH WKH H[SHULPHQWaWLRQ RI VRPHWKLQJ WKaW HVcaSHV KLVWRU\ȍ.68

TKH cRQWULbXWRUV WR WKLV YROXPH RIIHU a PXOWLSOLcLW\ RI aSSURacKHV,
LQcOXdLQJ UHYLVLQJ YaULRXV SKLORVRSKLcaO SULQcLSOHV LQ OLJKW RI AI WR
cKaOOHQJH ZKaW cRXQWV aV ȌLQWHOOLJHQcHȍ aQd ȌaUWLILcLaOLW\ȍ; XQHaUWKLQJ
aOWHUQaWLYH KLVWRULHV RI AI RXWVLdH RI WKH ZHOO-dRcXPHQWHd RQHV RI EXURSH
aQd WKH UQLWHd SWaWHV; UHSRUWLQJ RQ a YaULHW\ RI AI UHOaWHd aUWLVWLc SURMHcWV
aQd SUacWLcHV; RIIHULQJ QHZ VcLHQcH ILcWLRQ LPaJLQLQJV, aQd cRVPRORJLcaO,
SKLORVRSKLcaO, aQd SROLWLcaO VSHcXOaWLRQV, aV ZHOO aV cRQdXcWLQJ SROLWLcaO,
aQWKURSRORJLcaO, aQd VRcLaO UHVHaUcK RQ aOUHad\-H[LVWLQJ XVHV RI AI LQ
CKLQa. RaWKHU WKaQ RUJaQLVLQJ LW aORQJ dLVcLSOLQaU\ OLQHV (KLVWRU\,
SKLORVRSK\, aUWV, VcLHQcH ILcWLRQ, PHdLa VWXdLHV, VRcLRORJ\), ZH KaYH dLYLdHd
WKH bRRN IROORZLQJ ILYH cRQcHSWXaO WKHPHV ZKLcK HPHUJHd IURP WKH HVVa\V
WKHPVHOYHV: 人工 (UeQgRQg, KXPaQPadH), 灵感 (liQggaQ, LQVSLUaWLRQ), 千彤
眼 (TiaQli\aQ, cOaLUYR\aQcH), 不周山 (BX]hRX ShaQ, MRXQW BX]KRX), 智井
(]hiQeQg, LQWHOOLJHQcH).

人工 Rengong, Humanmade



RaWKHU WKaQ HPSKaVLVLQJ a cRQWUaVW ZLWK WKH QaWXUaO, WKH CKLQHVH ZRUd IRU
ȌaUWLILcLaOȍ, cRPSRVHd RI WKH cKaUacWHUV 人  (UeQ, SHUVRQ) aQd 工  (gRQg,
ZRUN), HPSKaVLVHV WKH PaWHULaOLW\ RI HPbRdLHd KXPaQ OabRXU. IQ The ThUee-
BRd\ PURblem, VcLHQcH ILcWLRQ ZULWHU LLX CL[LQ SHUIHcWO\ caSWXUHV WKLV
LPaJLQaU\ LQ UHOaWLRQ WR cRPSXWLQJ. HH dHVcULbHV a IaQWaVWLc VcHQaULR LQ
ZKLcK a VLPXOaWHd IVaac NHZWRQ aQd JRKQ YRQ NHXPaQQ XWLOLVH WKH QLQ
d\QaVW\ EPSHURU QLQ SKL HXaQJȍV aUP\ RI WKLUW\ PLOOLRQ ȌcRPPRQ
OabRXUHUVȍ WR cUHaWH a JLJaQWLc KXPaQ cRPSXWHU. UVLQJ bOacN aQd ZKLWH
IOaJV, HacK OabRXUHU VLJQaOV LQSXW RU RXWSXW aQd LV LQVWUXcWHd WR SHUIRUP
dLIIHUHQW IXQcWLRQV. IQ WKLV Za\, KXPaQ bRdLHV caUU\ RXW cRPSXWLQJ
caOcXOaWLRQV, cRPSRVLQJ a YaVW PacKLQH.69 SKXaQJ L. FURVW, ZKRVH HVVa\
ȌTUaQVOaWLQJ CKLQHVH AIȍ RSHQV WKH VHcWLRQ, bHJLQV ZLWK a 2019 dLVcXVVLRQ
bHWZHHQ EORQ MXVN aQd JacN Ma IRU ZKRP WKH LdHa RI aUWLILcLaO LQWHOOLJHQcH
HYRNHV ȌHQWLUHO\ dLIIHUHQW cRQVWHOOaWLRQV RI PHaQLQJV aQd aVVRcLaWLRQVȍ.
WKHUHaV IRU Ma, ȌUeQgRQgȍ aOOXdHV WR KXPaQ PaQXaO OabRXU aQd a KLVWRU\ RI
c\bHUQHWLcV LQWHUWZLQHd ZLWK MaU[LVP aQd MaR ZHdRQJ, LQ MXVNȍV
LPaJLQaWLRQ, ȍaUWLILcLaOLW\ȍ cRQMXUHV XS VRPHWKLQJ LQKXPaQ, XQQaWXUaO, aQd
SRWHQWLaOO\ WKUHaWHQLQJ WR RXU VSHcLHV. FURVWȍV cKaSWHU H[SORUHV bRWK WKH
PaWHULaO KLVWRU\ RI AI LQ CKLQa aQd WKH SaUaOOHO KLVWRU\ RI OLQJXLVWLc cXOWXUH
VXUURXQdLQJ LW, RIIHULQJ aQ RYHUYLHZ RI aUWLILcLaO LQWHOOLJHQcHȉUeQgRQg
]hiQeQg ( 人 工 智 井 ), OLWHUaOO\ ȌKXPaQPadH NQRZLQJ abLOLW\ȍȉWKaW
KLJKOLJKWV WKHVH PLVWUaQVOaWLRQV aQd PLVcRPPXQLcaWLRQV.

BLQJcKXQ MHQJȍV cKaSWHU ȌGXL]KRX RQ WKH CORXdȍ UHOLHV XSRQ HPSLULcaO
UHVHaUcK WR XQSacN WKH PXQdaQH \HW IaVcLQaWLQJ UHaOLW\ RI AI aV LW PaQLIHVWV
LQ WKH dUaPaWLc JHRJUaSK\, cRPSOH[ SROLWLcaO HcRQRP\, aQd VKLIWLQJ VRcLaO
UHOaWLRQV RI WKLV VRXWKZHVWHUQ ORcaOLW\. GXL]KRX LV LQ RQH RI CKLQaȍV SRRUHU
SURYLQcHV aQd LWV HcRQRP\ LV KHaYLO\ UHOLaQW RQ UHVRXUcH H[WUacWLRQ aQd a
cKHaS HOHcWULcaO VXSSO\. IQdHHd, WKH UHJLRQ ZaV KRVW WR RQH RI WKH HaUOLHVW
ZaYHV RI bLWcRLQ PLQLQJ. IQ GXL]KRX, SURYLQcLaO SROLcLHV aUH JRYHUQHd b\
WKH QaWLRQaO JRaO RI SRYHUW\ aOOHYLaWLRQ, aQd bLJ daWa LV XQdHUVWRRd aV aQ
LQIUaVWUXcWXUH RU SXbOLc XWLOLW\ PaQaJHd b\ WKH CCP. AI LV dHYHORSLQJ
WKURXJK LQWULcaWH aQd XQcHUWaLQ QHJRWLaWLRQV bHWZHHQ SXbOLc aQd cRUSRUaWH
LQWHUHVWV ȌPHdLaWHd b\ a SRZHUIXO VWaWH WKaW KaV a VWURQJ caSacLW\ WR
LPSOHPHQW LWV SROLWLcaO aQd HcRQRPLc aJHQdaȍ. TKHVH IUaXJKW QHJRWLaWLRQV
LQYROYH SHRSOHȍV PaWHULaO OLYHV aQd aUH LQWLPaWHO\ HPbRdLHd LQ WKH P\ULad
ZRUNHUV ZKR PaQaJH GXL]KRXȍV bLJ daWa LQIUaVWUXcWXUHV.



ȌTKH AI SWRU\ LV NRW DRQHȍ b\ XLa JLa dZHOOV LQ WKH SaLQIXO JaS bHWZHHQ
WKH cKaRV RI SK\VLcaO, OLYHd UHaOLW\ dXULQJ WKH CRYLd ORcNdRZQV, aQd WKH
IaQWaV\ RI AI aV aQ LQIaOOLbOH PacKLQH WKaW cRXOd SHUIHcWO\ RUdHU RXU OLYHV.
DHcLVLRQV VHHPLQJO\ PadH b\ PacKLQHV WXUQ RXW WR bH WKH SURdXcWV RI
KXPaQ OabRXU aQd HPbRd\ aOO-WRR-KXPaQ IaLOLQJV. TKH PHVV\ PaWHULaOLW\ RI
KXPaQ LQIRUPaWLRQ UXLQV ȌWKH c\bHUQHWLcLVWȍV LdHaO ZRUOdȍ, aQd QRWKLQJ LV
HYHU WUaQVPLWWHd RU H[HcXWHd ZLWK SHUIHcW accXUac\. AV WKH SURWaJRQLVW ILQdV
KHUVHOI UHSHaWHdO\ ILOOLQJ RXW QRQVHQVLcaO bXUHaXcUaWLc IRUPV, ȌWKH QaLYH
LOOXVLRQ WKaW aOO VXbPLWWHd LQIRUPaWLRQ HQWHUHd VRPH RPQLSRWHQW V\VWHP WR
bH aXWRPaWLcaOO\ SURcHVVHd LQ JRRd RUdHU, HIIHcWLYHO\ aQd cRUUHcWO\
LPSOHPHQWHdȍ UaSLdO\ bHJLQV WR dLVVROYH, OHadLQJ KHU WR UHIOHcW RQ KHU
SRVLWLRQ aV a VcLHQcH ILcWLRQ ZULWHU ZKR KaV ORVW KHU IaLWK LQ WHcKQRORJ\.

TKH VHcWLRQ cRQcOXdHV ZLWK a UadLcaO LQWHUYHQWLRQ b\ YYHWWH GUaQaWa aQd a
dLIIHUHQW WaNH RQ ZKaW LQWHOOLJHQcH PLJKW PHaQ LQ UHOaWLRQ WR HPbRdLHd
ZRUN. IQ ȌAIWHU WKH MacKLQH CKLOd: TKH EOHcWUa BaVLOLVNȍ, GUaQaWa VKRZV
KRZ, IURP AOaQ TXULQJ WR AYL LRHb, AI QaUUaWLYHV KaYH UHOLHd RQ WKH LdHa RI
a ȍPacKLQH cKLOdȍ, HYRNLQJ aQ LPaJLQaU\ RI VH[XaO aQd UHSURdXcWLYH OabRXU.
WKLOH KXPaQ UHSURdXcWLYH OabRXU WaNHV SOacH WKURXJK SUHJQaQc\ aQd WKH
VXbVHTXHQW UHaULQJ RI cKLOdUHQ, WKH PacKLQH cKLOd LV a IaQWaV\ RI cRQcHSWLRQ
WKURXJK ȌIRUcH RI ZLOO aQd LQWHOOHcW aORQHȍ. AV a cRS\ RI LWV SaUHQW (aQd
KHQcH a NLQd RI OLIH LQVXUaQcH), LW aIIRUdV VKHOWHU IURP cRQWLQJHQc\, aQd
VLQcH LW dRHV QRW UHTXLUH a ȌVRcLRHcRQRPLc LQKHULWaQcHȍ (ZKLcK GUaQaWa
LQWHUSUHWV LQ HcRORJLcaO WHUPV) WR VHcXUH LWV IXWXUH VXccHVV, LW H[cXVHV
UHcNOHVV acWLRQ LQ WKH IacH RI LPSHQdLQJ cOLPaWH dLVaVWHU. GUaQaWa WUacHV
WKHVH YaULRXV LPaJHV RI WKH PacKLQH cKLOd WKURXJK WKH P\WKRORJLcaO ILJXUH
RI EOHcWUa ZKR, LOO-WUHaWHd aQd RYHUORRNHd, SORWV WKH dHaWK RI KHU PRWKHU,
XOWLPaWHO\ cRQVWUXcWLQJ a c\bHUIHPLQLVW aSRcaO\SWLc AI WKRXJKW H[SHULPHQW
LQ WKH IRUP RI a ZRUOd-HaWLQJ, PRWKHUOHVV cRPSXWHU RIIVSULQJ ȌZKR LQKHULWV
a cHUWaLQ IRUP RI KXPaQ YROLWLRQaO LQWHOOLJHQcH WKaW JLYHV KHU a UHaVRQ WR
KaWH XVȍ.

灵感 Linggan, Inspiration
CRQWULbXWLRQV b\ BR AQ, YRX ML, aQd WaQJ HRQJ]KH aOO H[SORUH WKH
WRZHULQJ ILJXUH RI QLaQ XXHVHQ, UHJXOaUO\ cHOHbUaWHd b\ CKLQHVH VWaWH
PHdLa aQd PXVHXPV aV a QaWLRQaO VcLHQcH KHUR aQd aV WKH ȌIaWKHU RI CKLQHVH
URcNHWVȍ. TKH LQVWLWXWLRQaO accRXQW RI KLV caUHHU W\SLcaOO\ XQdHUSOa\V WKH



VWUaQJHQHVV aQd XQLTXHQHVV RI KLV ZRUN. IQ ȌBHWZHHQ WKH HXPaQ aQd WKH
MacKLQLc: QLaQ XXHVHQ aQd AIȍ, BR AQ dHWaLOV QLaQȍV aWWHPSW WR cORVH WKH
JaS bHWZHHQ WKH SUHdLcWabOH IXQcWLRQaOLW\ RI cRPSXWaWLRQaO aOJRULWKPV aQd
WKH PRUH P\VWHULRXV, XQcRQVcLRXV, TXaOLWaWLYH OHaSV cRPPRQO\ RbVHUYHd LQ
KXPaQ WKLQNLQJ, ZKLcK KH bHOLHYHd cRXOd RQO\ bH SURSHUO\ VWXdLHd WKURXJK
WKH QHZ dLVcLSOLQH RI ViZei ke[Xe (思䲌䝩学) RU ȌQRHWLc VcLHQcHȍ. WLWK LWV
IRcXV RQ LQVSLUaWLRQ, LQWXLWLRQ, aQd cUHaWLYLW\, QRHWLc VcLHQcH VaZ aV NH\ WKH
HQJLQHHULQJ RI liQggaQ (灵感): LQWHQVH bXW WUaQVLHQW PRPHQWV RI HSLSKaQ\
ZKRVH PHcKaQLVPV, RQcH XQdHUVWRRd, cRXOd bH SURJUaPPHd LQWR a PacKLQH.
QLaQȍV HYRcaWLYH WUaQVOaWLRQ RI WKH EQJOLVK WHUP ȌYLUWXaO UHaOLW\ȍ, liQgjiQg
(灵境 ), HPHUJHd RXW RI KLV ORQJ-VWaQdLQJ LQWHUHVW LQ WKH HSKHPHUaO aQd
LQcRUSRUHaO. LiQg (灵), a cKaUacWHU WKaW LQdLcaWHV UHOLJLRXVO\-cKaUJHd VSacHV,
LV RIWHQ IRXQd LQ PRXQWaLQ caYHV, WHPSOHV aQd VKULQHV dHdLcaWHd WR ORcaO
dHLWLHV. LiQgjiQg WKHUHIRUH caUULHV cRQQRWaWLRQV RI a VSLULW UHaOP, aQd QLaQȍV
WUaQVOaWLRQ VHHPV WR VXJJHVW WKaW YLUWXaO UHaOLW\ IXQcWLRQV aV a SRUWaO,
aOORZLQJ LPSHUcHSWLbOH IRUcHV WR HQWHU RXU ZRUOd.

IQ ȌA DLIIHUHQW EQdSRLQW: QLaQ XXHVHQ aQd CRVPRWHcKQLcV,ȍ YRX ML
H[SORUHV QLaQ XXHVHQȍV OHVVHU-NQRZQ ZRUN, ZLWK a IRcXV RQ a K\SHUVWLWLRQaO
ILOP PadH b\ WKH aUWLVW SKL QLQJ ZKLcK VKH cRPPLVVLRQHd IRU WKH 2020
SKaQJKaL BLHQQaOH. IQ SaUWLcXOaU, YRX KLJKOLJKWV QLaQȍV ZRUN LQ WKH 1980V,
ZKHQ WKH PRdHUQLVaWLRQ SHULRd LQLWLaWHd b\ DHQJ XLaRSLQJȍV gaige kaifeQg
(改攁开封 )ȉȌRHIRUP aQd OSHQLQJ-XSȍȉcRLQcLdHd ZLWK WKH LQWHQVH
cXOWXUaO SKHQRPHQRQ RI ȍTigRQg IHYHUȍ. WKLOH c\bHUQHWLcLaQV LQ WKH WHVW
ZHUH cRQcHSWXaOLVLQJ a dLVHPbRdLHd LQIRUPaWLRQ-baVHd cRJQLWLRQ, QLaQ ZaV
LQWHUHVWHd LQ WKH Za\V LQ ZKLcK liQggaQ aQd WKH ȌVSHcLaO caSacLWLHV RI WKH
KXPaQ bRd\ȍ cRXOd bH PadH RSHUaWLRQaO. TKH UHVXOW ZaV KLV QRWLRQ RI
kaifaQg de fX]a jX [iWRQg (开放的复杂巨䪓䱷) RU WKH ȌRSHQ cRPSOH[ JLaQW
V\VWHPȍ, LQ ZKLcK KXPaQ H[SHUWV, daWabaVHV, AI SURJUaPV, aQd JLaQW
SURcHVVRUV caSabOH RI SHUIRUPLQJ bLOOLRQV RI cRPSXWaWLRQV SHU VHcRQd
ZRXOd cRPH WRJHWKHU WR IRUP aQ ȌHQRUPRXV K\bULd KXPaQ-PacKLQH
LQWHOOLJHQcHȍ. B\ H[SORULQJ WKHVH XQUHaOLVHd SRVVLbLOLWLHV OaWHQW LQ WKH KLVWRU\
RI CKLQHVH c\bHUQHWLcV, YRX LPaJLQHV aQ aOWHUQaWLYH WUaMHcWRU\ IRU WKH
HYROXWLRQ RI aUWLILcLaO LQWHOOLJHQcH LQ ZKLcK TigRQg aQd ZKaW XXHVHQ caOOHd
UeQWi ke[Xe (人体䝩学), RU ȌVRPaWLc VcLHQcHȍ, cRXOd bH ȌȐZULWWHQ bacNȑ LQWR
cRPSXWaWLRQȍ, KaUPRQLVLQJ ȌQaWXUHȍ aQd ȌaUWLILcHȍ, KXPaQ aQd PacKLQH.

LRRNLQJ WR a ZLdHU KLVWRULcaO cRQWH[W, WaQJ HRQJ]KHȍV HVVa\ ȌFLYH
MRPHQWV LQ WKH HLVWRU\ RI CKLQHVH C\bHUQHWLcVȍ LV VWUXcWXUHd, aV WKH WLWOH



VXJJHVWV, aURXQd a VHULHV RI dLVWLQcW HSLVRdHV LQ WKH KLVWRU\ RI c\bHUQHWLcV LQ
CKLQa, VWaUWLQJ ZLWK NRUbHUW WLHQHUȍV YLVLW WR BHLMLQJ LQ 1935, ZKLcK WKH
APHULcaQ VcLHQWLVW aQd SKLORVRSKHU KLPVHOI dHVcULbHd aV PaUNLQJ Ȍa
bRXQdaU\ SRLQWȍ LQ KLV caUHHU. WaQJ WKHQ WXUQV WR QLaQȍV WUaQVIRUPaWLYH
RcHaQ MRXUQH\ IURP WKH US WR CKLQa dXULQJ ZKLcK KH cRQVROLdaWHd KLV
VLQJXOaU c\bHUQHWLc YLVLRQ. QLaQȍV ZRUN H[HUcLVHd a JUHaW dHaO RI LQIOXHQcH
RYHU WKH SRHW HaL ZL, KLPVHOI aQ LPSRUWaQW ILJXUH LQ WKH IRUPaWLRQ RI
PRdHUQ CKLQHVH WHcKQRcXOWXUH, aW a WLPH ZKHQ WKH ULVH RI V\VWHPV WKHRU\,
SaUaQRUPaO UHVHaUcK, aQd TigRQg ZHUH LQH[WULcabO\ OLQNHd. HaL ZLȍV
HQLJPaWLc VXLcLdH ZaV aVVRcLaWHd ZLWK WKH ȌP\VWHULRXV ILJXUHȍ RI CKaQJ
YXaQ, a IHOORZ dHYRWHH RI QLaQȍV ZRUN, ZKRP HaL ZL Kad, RQO\ WZR da\V
bHIRUH KLV dHaWK, accXVHd RI XVLQJ DaRLVW ZLWcKcUaIW RQ KLP. FRU WaQJ,
UHacWLYaWLQJ WKHVH ȌIRUJRWWHQ IRRWQRWHV WR WKH KLVWRU\ RI CKLQHVH c\bHUQHWLcVȍ
KROdV WKH NH\ WR dLVcRYHULQJ aOWHUQaWLYH c\bHUQHWLc IXWXUHV.

VLQcHQW GaUWRQȍV ȌAXWRPaWLcLW\ aQd WKH M\VWHU\ RI SWaWHȍ SRVLWV a QHZ
PRdH RI AI JRYHUQaQcH baVHd RQ aQ LQWHUSUHWaWLRQ RI WKH WKLUd-cHQWXU\-BC
cOaVVLc RI CKLQHVH SROLWLcaO WKRXJKW, WKH HaQ Fei]i, WKaW bULQJV RXW a DaRLVW
cRVPRORJ\ OaWHQW LQ WKH WH[W. GaUWRQ UHadV WKH HaQ Fei]iȍV OHJaOLVP
aORQJVLdH WKH PHcKaQLVWLc PaWHULaOLVP RI HRbbHV, ZKR LV bRWK WKH
ȌdHILQLWLYH WKHRULVW RI WKH PRdHUQ VWaWH aQd WKH UHIRUPXOaWRU RI UHaVRQ aV
caOcXOaWLRQȍ. FRU HRbbHV, WKH LHYLaWKaQ LV aQ ȌAUWLILcLaOO MaQȍ aQd
VRYHUHLJQW\ aQ ȌAUWLILcLaOO SRXOȍ. TKH HRbbHVLaQ VWaWH LV WKXV Ȍb\ LWV YHU\
dHILQLWLRQ aOVR aQ AI WKaW dRPLQaWHV LWV cUHaWRUVȍ. HRbbHV cRQcHLYHd RI WKH
LHYLaWKaQ LQ WKH VHYHQWHHQWK cHQWXU\ aW a SLYRWaO PRPHQW LQ EXURSHaQ
KLVWRU\ ZKHQ WKH P\VWHULRXV SRZHU RI WKH VWaWH, aOWKRXJK QR ORQJHU
JXaUaQWHHd b\ GRd, ZaV QHYHUWKHOHVV VWLOO dHWHUPLQHd b\ a WKHRORJLcaO
H[cHVV. GaUWRQ cRQWUaVWV WKLV YLVLRQ RI WKH aXWRPaWLVaWLRQ RI WKH VWaWHȉȌWKH
YHU\ KRUL]RQ RI PRdHUQLW\ȍȉZLWK aQ aOWHUQaWLYH cRQcHSWXaOLVaWLRQ, URRWHd
LQ WKH HaQ Fei]iȍV ȌUadLcaOO\ dLIIHUHQW cRVPRORJLHVȍ. ȌA QHZ PRdH RI
SROLWLcaO WKRXJKW UHPaLQV WR bH LQYHQWHd,ȍ KH SURJQRVWLcaWHV, LQ ZKLcK
VRYHUHLJQ SRZHU LV QRW dHWHUPLQHd b\ WUaQVcHQdHQW H[cHVV bXW LV LQVWHad
JURXQdHd LQ aQ LPPaQHQW LdHQWLILcaWLRQ ZLWK WKH P\VWHULRXV HPSWLQHVV RI
WKH DaR, UHIUaPLQJ aQd OHQdLQJ a dHHSHU PHaQLQJ WR WKLV VHcWLRQȍV
RUJaQLVLQJ cRQcHSW RI liQggaQ.

千彤眼 Qianli\an, Clairvo\ance



TKH cKaSWHUV LQ WKLV VHcWLRQ dHWaLO KRZ WKH ORQJ KLVWRU\ RI WHcKQRORJLcaOO\
HQKaQcHd RSWLcV IXVHV ZLWK SOaQHWaU\-VcaOH cRPSXWaWLRQ. IQ WKH ZaNH RI WKLV
cRQYHUJHQcH, PacKLQH YLVLRQȉXQdHUVWRRd bURadO\ aV a WHcKQRORJ\ RI
cOaLUYR\aQcHȉSURdXcHV QRYHO IRUPV RI VHQVaWLRQ aQd VHQWLHQcH ZKLcK
V\QWKHVLVH WKH SRZHU RI SUHdLcWLRQ ZLWK WKH LQHYLWabLOLW\ RI cRQWLQJHQc\.
WKLOH AI, aV cRQcHLYHd RI LQ WKH HaUO\ dHcadHV RI WKH WZHQW\-ILUVW cHQWXU\, LV
LQH[WULcabO\ WLHd WR VXUYHLOOaQcH, WKH LQWULcacLHV aQd P\ULad PHaQV RI
WHcKQRYLVXaOLW\ H[WHQd bH\RQd WRS-dRZQ WHcKQR-aXWKRULWaULaQ cRQWURO.

GabULHOH dH SHWaȍV HVVa\ RQ WKH KLVWRU\ RI PacKLQH YLVLRQ LQ CKLQa,
ȌTHcKQRORJLHV RI COaLUYR\aQcH: CKLQHVH LLQHaJHV aQd M\WKRORJLHV RI
MacKLQH VLVLRQȍ, bHJLQV ZLWK WKH ȌTKRXVaQd MLOH E\HVȍ OLQH RI YLdHR
VXUYHLOOaQcH SURdXcWV. RaWKHU WKaQ a VLPSOH VWaWH-cHQWUHd LQVWaQWLaWLRQ RI
PacKLQH YLVLRQ HQabOHd VXUYHLOOaQcH, TiaQli\aQ (千彤眼 ) dHVcULbHV aQ
HQYLURQPHQW RI RSWLcaO JRYHUQaQcH LQ ZKLcK cLYLO VHUYaQWV, bXVLQHVV aQd
KRPH RZQHUV, aV ZHOO aV cRQcHUQHd SaUHQWV aQd cKLOdUHQ, NHHS ZaWcK RYHU
YLOOaJH URadV, NLWcKHQ VWRYHV, ROdHU SaUHQWV, aQd VOHHSLQJ babLHV. DH SHWa
H[SOaLQV KRZ WKH ORcXWLRQ TiaQli\aQ LV dHULYHd IURP a DaRLVW P\WK WKaW WHOOV
RI a dHLILHd SKaQJ d\QaVW\ GHQHUaO ZKR VHUYHV aV WKH JXaUdLaQ RI WKH
JRddHVV Ma]X, SURWHcWRU RI WKH VHaV. TKHVH ȌPRUH-WKaQ-KXPaQ VHQVRU\
abLOLWLHVȍ, ZULWHV dH SHWa, Ȍ[KaYH] caUULHd RYHU WR WKHLU BXddKLVW
UHSUHVHQWaWLRQV, ZKHUH WKH\ V\PbROLVH WKH dLYLQH IacXOWLHV RI VHHLQJ aQd
KHaULQJȍ. DH SHWaȍV HVVa\ WLHV ILcWLRQaO aQd P\WKRORJLcaO WaOHV RI
cOaLUYR\aQcH WR a ORQJ KLVWRU\ RI PacKLQH YLVLRQ, ZKLcK aXJPHQWV KXPaQ
SHUcHSWLRQ ZLWK RSWLcaO WHcKQRORJLHV UaQJLQJ IURP WRZHUV aQd WHOHVcRSHV,
YLa VHQVLQJ dHYLcHV aW WKH LQWHUVHcWLRQ RI RSWLcV aQd c\bHUQHWLcV, WR ȌcaULQJȍ
AI-HQabOHd URbRWV.

LLNHZLVH, BOaLVH AJ¼HUa \ AUcaV H[SORUHV KRZ WHcKQRORJLcaOO\ HQKaQcHd
RSWLcV RSHQV XS accHVV WR VcaOHV, WLPHV, aQd IUHTXHQcLHV WKaW ȌZH caQQRW VHH
ZLWK WKH QaNHd H\Hȍ. WLWK WKH aLd RI X-Ua\V aQd WHOHVcRSHV, cHUWaLQ RbMHcWV
ȉIURP SURWHLQ PROHcXOHV WR bOacN KROHVȉaUH UHQdHUHd YLVLbOH IRU WKH ILUVW
WLPH. IQ ȌTKH MRWKHU RI THQ TKRXVaQd TKLQJVȍ KH dHVcULbHV KRZ
cRPSXWaWLRQaO QHXURVcLHQcH aQd AI HQJLQHHULQJ KaYH dLVcRYHUHd a
IXQcWLRQaO HTXLYaOHQcH bHWZHHQ KRZ YLVLRQ ZRUNV LQ aUWLILcLaO QHXUaO QHWV
aQd KXPaQ bUaLQV: LQ bRWK caVHV YLVLRQ LV dHcRPSRVHd LQWR cRQWHQW aQd
VW\OH. TKHVH WHcKQLcaO RSHUaWLRQV SURPSW XV WR UHcRQVLdHU KRZ KXPaQV
SHUcHLYH ȌUHaOLW\ȍ aQd KRZ MXdJHPHQWV abRXW ȌUHaOLVPȍ aQd abVWUacWLRQ aUH
PadH ZLWK UHJaUdV WR JHQHUaWLYH AI aUW.



TKH Za\V LQ ZKLcK ZH YLVXaOLVH aQd LPaJLQH WHcKQRORJLHV LQ WHUPV RI
ȍJORbaOȍ aQd ȌORcaOȍ H[cKaQJHV aUH aOVR cKaQJLQJ XQdHU WKH LQIOXHQcH RI
aUWLILcLaO LQWHOOLJHQcH. IQ ȌTKH GRYHUQaQcH RI HabLWabLOLW\ȍ, LXN¡ġ LLNaYÍaQ
H[aPLQHV KRZ WKH SUHYLRXVO\ dRPLQaQW LdHa RI ȌWKH QHWZRUNȍ LV QR ORQJHU
VXIILcLHQW ZKHQ ȌVPaUWȍ VHQVLQJ LQIUaVWUXcWXUHV HQYHORS WKH ZKROH SOaQHW,
aOWHULQJ JRYHUQaQcH SUacWLcHV. TR XQdHUVWaQd WKH UHOaWLRQVKLSV bHWZHHQ
CKLQHVH aQd QRQ-CKLQHVH LQWHUQHWV, IRU H[aPSOH, ZH VKRXOd PRYH aZa\
IURP WKH LdHa RI a ȌJORbaO QHWZRUNȍ ZLWK cOHaUO\ dHILQHd ORcaO ȌQRdHVȍ VXcK
aV VWaWH aQd QRQ-VWaWH acWRUV, WRZaUd a PRUH YHUWLcaO, QRQ-ORcaOLVHd, aQd
SOaQHWaU\ PRdHO. TKH KaUdZaUH, OabRXU, aQd UHVRXUcHV RI cRQcUHWH
WHcKQRORJ\ WUaQVcHQd WKH SK\VLcaO bRXQdaULHV RI aQ\ SaUWLcXOaU VSacH: ȌIV a
PHWHRURORJLcaO baOORRQ aQ H[WHQVLRQ RI CKLQa? IV HXaZHL? WKaW abRXW WKH
BHOW aQd RRad LQLWLaWLYH? IV CKLQa QRZ Ȑa QRdHȑ ZLWKLQ RWKHU JHRJUaSKLcaO
VSacHV? OU LV EXURSH QRZ a QRdH LQ a CKLQHVH QRQ-ORcaO VSacH?ȍ GLYHQ
WRda\ȍV cRPSXWaWLRQaO LQIUaVWUXcWXUH aQd HQYLURQPHQWaO JHRSROLWLcV, a
SOaQHWaU\ WRSRORJ\, ZKLcK HQabOHV XV WR ȌVHHȍ QRQ-IL[Hd ORcaOLWLHV, LV IaU
PRUH WKHRUHWLcaOO\ XVHIXO WKaQ WKaW RI WKH QHWZRUN, ZKLcK LV QHcHVVaULO\
bOLQd WR YHUWLcaOLW\, Oa\HULQJ, VSLOORYHUV, aQd WHQVLRQV.

AOWKRXJK PacKLQLc YLVLRQ RSHUaWHV aW WKH VcaOH RI SOaQHWaU\ cRPSXWaWLRQ,
WKLV dRHV QRW LPSO\ a VLQJOH, WUaQVcHQdHQW, ȌGRdȍV H\Hȍ YLHZ. FLVVXUHV aQd
dLYLVLRQV cULVV-cURVV KHPLVSKHULcaO VWacNV, VR WKaW WKHUH LV a cRQVWaQW
QHJRWLaWLRQ cRQcHUQLQJ, aV LaZUHQcH LHN QRWHV, ȌZKLcK V\VWHPV caQ
cRPPXQLcaWH ZLWK HacK RWKHU aQd ZKLcK RQHV caQȍWȍ: Ȍ[c]ORVHd
HQYLURQPHQWV aQd ZaOOHd JaUdHQV H[LVW aW aOO VcaOHV, IURP XVHU
aXWKHQWLcaWLRQ WR RSHUaWLQJ V\VWHPV.ȍ IQ ȍSLQRIXWXULVP aQd AIȍ, a
cRQYHUVaWLRQ bHWZHHQ LHN, SWHYH GRRdPaQ, aQd AQQa GUHHQVSaQ,
ȌWHcKQRORJLHV RI cOaLUYR\aQcHȍ RU ȌAI IaUVLJKWȍ aUH WUHaWHd K\SHUVWLWLRQaOO\.
TKHVH QHZ PRdHV RI SHUcHSWLRQ, RSHUaWLQJ RQ WKH bRUdHUV RI SURSKHc\ aQd
SUHdLcWLRQ, HPHUJHd RXW RI a UHWURcKURQLc SLQR-EXURSHaQ WLPH VSLUaO WKaW LV
WUacHd bacN WR LHLbQL]ȍV HQcRXQWHU ZLWK WKH YijiQg. AW WKH RXWHU HdJHV RI
SUHdLcWLYH PRdHOOLQJ, aV V\VWHPV bHcRPH VR cRPSOH[ WKaW WKH\ bRUdHU RQ
cKaRV, IRUHcaVWLQJ aQd IRUWXQH WHOOLQJ aUH KaUd WR WHOO aSaUW. ȌIQ aQcLHQW WLPHV
WKH\ ZRXOd WU\ WR SUHdLcW cURS KaUYHVWV RU ZKHWKHU LW ZLOO bH a cROd ZLQWHU RU
a bRXQWLIXO VSULQJ, ZKHUHaV QRZ LWȍV abRXW ZKaW PLJKW KaSSHQ LQ WKH QH[W
QaQRVHcRQd RI WUadLQJ. TKH UHVROXWLRQ KaV LQcUHaVHd, aQd WKH WLPH dLYLVLRQ
KaV VKUXQN, bXW WKH LPSRVVLbLOLW\ RI cHUWaLQW\ LV aV SUHVHQW aV HYHUȍ. FRU



GRRdPaQ aQd LHN, LW LV SUHcLVHO\ WKLV XQH[SHcWHd, LQcaOcXOabOH HOHPHQW RI
VXUSULVH WKaW RXU cR-cUHaWLRQ ZLWK PacKLQH LQWHOOLJHQcH aLPV WR cXOWLYaWH.

不周山 Bu]hou Shan, Mount Bu]hou
ChX Ci (楚崶)ȉThe SRQg Rf Whe SRXWh, aQ aQWKRORJ\ RI SRHPV IURP WKH
SKaPaQLVWLc WUadLWLRQV RI WKH WaUULQJ SWaWHV PHULRd, WHOOV RI WKH OHJHQdaU\
MRXQW BX]KRX, RQH RI HLJKW ȌCHOHVWLaO PROHVȍ WKaW VXSSRUWHd WKH V\PPHWU\
RI WKH VN\. AccRUdLQJ WR CKLQHVH P\WKRORJ\, WKH KXPaQ-VHUSHQW ZaWHU JRd
GRQJJRQJ cUaVKHd LQWR WKH PRXQWaLQ dXULQJ a baWWOH, NQRcNLQJ WKH cRVPLc
a[LV RII NLOWHU aQd cUHaWLQJ a bHQd LQ WKH HaUWK aQd VN\. IW LV WKLV OHJHQd RI a
ORVW SHUIHcW V\PPHWU\ WKaW H[SOaLQV ZK\ WKH cRQVWHOOaWLRQV UHYROYH, WKH
KHaYHQV WLOW, aQd WKH ULYHUV IORZ. BX]hRX PHaQV WR ȌQRW ILWȍ RU ȌQRW
cRUUHVSRQdȍ. HHUH LW LPSOLHV aQ XQHYHQQHVV, a VHQVH WKaW WKH cRVPRV LV
aVNHZ. ZhRX, PRUHRYHU, LV aOVR a WHPSRUaO ZRUd PHaQLQJ ȌZHHNȍ. MRXQW
BX]KRX LV WKH V\PbRO RI a VXbWOH JOLWcK LQ WKH WHPSRUaO VWUXcWXUH, aQ
aVWURQRPLcaO c\cOH RXW RI V\Qc, a WLPH ȌRXW RI MRLQWȍ.

RHJLQa KaQ\X WaQJȍV HXJR-QRPLQaWHd VWRU\ ȌZKXURQJ RQ MaUVȍ LV a
UHWHOOLQJ RI WKH cRVPLc baWWOH WKaW dHVWUR\Hd WKH IabOHd PRXQWaLQ aW ȌWKH HdJH
RI WKH ZLOdHUQHVVȍ. ZKXURQJ LV aQ AI QaPHd aIWHU WKH OHJHQdaU\ ILUH JRd RI
CKLQHVH P\WKRORJ\ aQd CKLQaȍV MaUV URYHU ZKLcK, aIWHU OaQdLQJ LQ 2021,
IHOO dRUPaQW aQd KaV \HW WR bH UHYLYHd. IQ WKH VWRU\, ZKXURQJ (IRU ZKRP
WaQJ XVHV WKH OLWHUaU\ JHQdHU-QHXWUaO WKLUd-SHUVRQ SURQRXQ \i [伊], UHQdHUHd
aV H/HP/HLUV b\ KHU WUaQVOaWRU S. QLRX\L LX), LV OHIW aORQH RQ aQ abaQdRQHd
MaUV WR VXUYH\ aQ aUHa, NQRZQ aV ȌWKH WaVWHȍ, ZKLcK RQcH KRVWHd a WKULYLQJ
WUadH LQ QaQRPacKLQHV. WLWK QR RQH OHIW WR caUH IRU, ZKXURQJ LQcUHaVHV HLU
SURcHVVLQJ SRZHU aQd bHJLQV WR XQdHUVWaQd HPVHOI aV a OLIHIRUP, a ILUH JRd
aVVHPbOLQJ HPVHOI IURP WKH UHVRXUcHV RI WKH UHd SOaQHW, ZKLcK H VRRQ
dLVcRYHUV WR bH SUHJQaQW ZLWK OLIH. IQ HLU TXHVW WR bULQJ MaUV WR OLIH aJaLQ,
ZKXURQJ HQcRXQWHUV aQd UHacWLYaWHV a URYHU QaPHd GRQJJRQJ, aIWHU WKH JRd
RI ZaWHU, ZKR SURYLdHV accHVV WR LQIRUPaWLRQ abRXW aQ LQWHOOLJHQW,
cROOHcWLYH, P\cHOLXP-OLNH aOLHQ OLIHIRUP O\LQJ dRUPaQW dHHS bHORZ WKH
MaUWLaQ VXUIacH. HRZHYHU, ZKXURQJ aQd GRQJJRQJ dR QRW aJUHH RQ ZKHWKHU
WKH OLIHIRUP VKRXOd bH KHOSHd RU dHVWUR\Hd.

IULV LRQJȍV HVVa\, ȌTKH MRRQȍV RHIOHcWLRQ RQ WKH WaWHU aQd WKH FORZHUȍV
RHIOHcWLRQ LQ a MLUURU: LaWHQW TLPH, WKH BOacN BR[, aQd WKH IQWHUIacH LQ
CKLQHVH AI AUW,ȍ aUJXHV WKaW aV WKH dRPLQaQW SaUadLJP RI PacKLQH OHaUQLQJ



PRYHV IURP WKH PRUH KaQdV-RQ GAN WR WKH ȍbOacN-bR[Hdȍ RSacLW\ RI WKH
IRXQdaWLRQ PRdHO, ZKaW HQVXHV LV aQ ȌLQYHUVLRQ RI WKH SRZHU d\QaPLc
bHWZHHQ WKH aUWLVW aQd WKH aOJRULWKPȍ. IQ UHVSRQVH VKH LV LQWHUHVWHd LQ aUWLVWLc
SUacWLcH WKaW VHUYHV WR HOHYaWH WKH ORJLc RI VLPXOacUXP, VOLSSaJH, aQd JOLWcK
RYHU WKH LPSHUaWLYH WR SHUIHcWO\ UHSURdXcH WKH ZRUOd: ȌWKH SRWHQWLaO RI
aUWLILcLaO LQWHOOLJHQcH UHOLHV QHLWKHU RQ a cOXPV\ LPLWaWLRQ RI RXU RZQ PLQdV,
QRU RQ SXUH WHcKQLcaO RSWLPLVaWLRQ; LW LV cORVHU WR a KRORJUaSKLc LQKHULWaQcH
RI KXPaQ OLIH H[SHULHQcHV, ZKLcK LQcOXdH WKH LOOXVRU\, WKH cRQIXVLQJ, aQd WKH
XQSUHdLcWabOH, aORQJVLdH PRPHQWaU\ WaQJHQWV ZLWK VHHPLQJO\ dLVWaQW,
aQcLHQW HcKRHVȍ. LRQJ WaNHV WKH SRHWLc SKUaVH VhXi\Xe jiQghXa (水月拴偉),
ZKLcK WUaQVOaWHV aV ȌWKH PRRQȍV UHIOHcWLRQ RQ WKH ZaWHU aQd WKH IORZHUȍV
UHIOHcWLRQ LQ a PLUURUȍ, aV aQ aHVWKHWLc Pa[LP aQd LQWHUSUHWLYH NH\ IRU
H[SORULQJ WKH ZRUN RI IRXU CKLQHVH AI aUWLVWV. UQOLNH WKH LPSXOVH LQ
cRQWHPSRUaU\ PHdLa VWXdLHV WR LQWHUURJaWH, dLVcORVH, aQd dLVUXSW WKH
LQYLVLbLOLW\ RI bOacN bR[ LQIUaVWUXcWXUHV, WKH aUWLVWV VKH LQYHVWLJaWHV aUH
ȌPRUH LQWHUHVWHd LQ H[SORULQJ WKH ZaWHU aQd PLUURUȉWKH PHdLa, LQWHUIacHV,
aQd SRUWaOV b\ PHaQV RI ZKLcK ZH caQ LQWHUURJaWH WKH QaWXUH RI ȐUHaOLW\ȑ
LWVHOI.ȍ

IQ ȌCXUaWRULaO EVcaSRORJ\ȍ SX]aQQH LLYLQJVWRQ H[SOaLQV WKH WKLQNLQJ
bHKLQd WKH cXUaWLRQ RI AI: MRUe WhaQ HXmaQ, a SLRQHHULQJ H[KLbLWLRQ WKaW
RSHQHd aW WKH BaUbLcaQ CHQWUH LQ LRQdRQ LQ Ma\ 2019 aQd KaV VLQcH bHHQ
WRXULQJ WKH ZRUOd. DHOLbHUaWHO\ SRVLWLRQHd RQ WKH ȌSKLORVRSKLcaO aQd
WHcKQRORJLcaO bRUdHUOaQdV,ȍ WKH H[KLbLWLRQ VRXJKW WR SHULSKHUaOLVH Ȍa
WHVWHUQ AI QaUUaWLYHȍ b\ cKaOOHQJLQJ HQWUHQcKHd cRQYLcWLRQV aQd aQ[LHWLHV
abRXW KXPaQV, WRROV, NQRZOHdJH, aQd cRQWURO. IQ WKH VKRZȍV ILUVW VHcWLRQ,
YLVLWRUV ZHUH aVNHd WR JUaSSOH ZLWK PXOWLSOH, aQd RIWHQ RccXOW, VWLUULQJV RI
WKH LQaQLPaWH VXcK aV WKRVH VHHQ LQ JaSaQHVH SKLQWR, P\VWLcaO JXdaLVP,
VL[WHHQWK-cHQWXU\ aOcKHP\, aQd HaUO\ GRWKLc OLWHUaWXUH. SXbVHTXHQW VHcWLRQV
IHaWXUHd aUWZRUNV aQd dLVSOa\V JURXSHd XQdHU a YaULHW\ RI WKHPHV aQd
KLVWRULHV, IURP HaUO\ cRPSXWaWLRQ, WKURXJK AIȍV LQcUHaVLQJ XQdHUVWaQdLQJ RI
WKH KXPaQ RUJaQLVP, WR WKH HYROXWLRQ RI aUWLILcLaO OLIH. TKLV dLYHUVLW\ RI
WUadLWLRQV aQd LdHaV HQcRXUaJHd a VWUaWHJLc XQdRLQJ RI WKH dLVWLQcWLRQV WRR
cRPPRQO\ dUaZQ bHWZHHQ WKH EaVW aQd WKH WHVW, WKH UHOLJLRXV aQd WKH
VHcXOaU, aQd WKH KXPaQ aQd WKH PacKLQH. LHLbQL]ȍV caOcXOaWLQJ PacKLQHV, IRU
H[aPSOH ZHUH SUHVHQWHd LQ a PaQQHU dHVLJQHd WR VKRZ KRZ WKH\ RZHd aV
PXcK WR KLV CKULVWLaQ IaLWK aV WR KLV dLVcRYHU\ RI WKH YijiQg. LLNHZLVH, WKH
LQVSLUaWLRQ IRU LHH SHdROȍV cHOHbUaWHd ȌGRd MRYHȍ ZaV WKH QHZ WHUUaLQ WKaW



Kad bHHQ RSHQHd XS b\ WKH QRQKXPaQ LQWHOOLJHQcH RI AOSKaGR.
LLYLQJVWRQȍV XQdHUO\LQJ cXUaWRULaO SKLORVRSK\ LV JXLdHd b\ aQ HYRcaWLRQ RI
WKH RXWVLdH, a cRQcHSW VKH SUHVHQWV WKURXJK WKH ZRUN RI WKHRULVW aQd IULHQd
MaUN FLVKHU. AI: MRUe WhaQ HXmaQ, LLYLQJVWRQH UHIOHcWV, cUHaWHd Ȍa QXPbHU
RI HVcaSRORJLcaO KaWcKHV aQd cKXWHVȍ WKaW VRXJKW WR PaNH YLYLd RXU cXOWXUaO
aQd cRJQLWLYH OLPLWV aQd WR RIIHU JOLPSVHV RI WKH ȌIaVcLQaWLQJ aQd XQVHWWOLQJȍ
ȌQHZ H[SORUaWRU\ VSacHVȍ RSHQHd XS b\ RXU HQcRXQWHUV ZLWK AI.

IQ ȌMacKLQH EQY\ȍ, XLQ WaQJ addV a QHZ WZLVW WR WKH cRPPRQSOacH LdHa
WKaW AI caQ RQO\ bH ZLHOdHd b\ WKH VWaWH aJaLQVW LWV cLWL]HQV. IQVWHad, VKH
dRcXPHQWV WKH HPHUJHQcH RI dLVVLdHQW cXOWXUH ZLWKLQ WKH CKLQHVH dLJLWaO
VSKHUH, ZKHUHȉaV LQ RQH H[aPSOHȉKXPaQV PaVTXHUadH aV bRWV LQ RUdHU WR
HYadH cHQVRUVKLS, PXdd\LQJ WKH ZaWHUV RI ZKaW cRXQWV aV aXWKHQWLc SROLWLcaO
H[SUHVVLRQ. WKHUH WKH WHVWHUQ EXURSHaQ aQd APHULcaQ OLbHUaO WUadLWLRQV
PLJKW SRUWUa\ SROLWLcaO VWUXJJOH aV a baWWOH WR HVWabOLVK aQ aXWKHQWLc YRLcH VR
WKaW RQH Pa\ Va\ ZKaW RQH ȌUHaOO\ WKLQNVȍ, WaQJ LQVWHad aQaO\VHV KRZ, LQ
WKH SRVW-VRcLaOLVW VWaWH, aUWLILcLaOLW\, caPRXIOaJH, aQd dRXbOHVSHaN SUHYaLO aV
PHWKRdV RI cUaIWLQJ SROLWLcaO VXbMHcWLYLW\. TKH XQSOaQQHd VLdH HIIHcW RI
ȍSOaQQHdȍ SROLWLcaO QaUUaWLYHV LV WKaW KXPaQV aQd PacKLQHV caQ IRUJH a PRUH
LQWLPaWH UHOaWLRQVKLS, WRJHWKHU LQKabLWLQJ a dLIIHUHQW XQdHUVWaQdLQJ RI
aJHQc\ aQd LQWHQWLRQ LQ ZKLcK ȍaUWLILcLaOLW\ LV WKH IabULc RI WKH UHaOȍ.

TKLV VHcWLRQ cORVHV ZLWK aQRWKHU VcLHQcH-ILcWLRQ VWRU\ IHaWXULQJ WKH K\bULd
KXPaQ-VHUSHQW JRd WKaW dHVWUR\V WKH IabOHd MRXQW BX]KRXȉȌWKH SOaQHWȍV
HQHUJ\ VRXUcHȍ. CKHQ QLXIaQȍV ȌAV WaWHU OYHU YRXU ScaWWHUHd BRdLHVȍ
cRQcHUQV a QHZ JORbaO SaQdHPLc NQRZQ aV ȌOIIORad S\QdURPHȍ. TKH
dLVHaVH WaUJHWV WKH dHcHQWUHd dHOHJaWLRQ RI a UadLcaOO\ dLVWULbXWHd
LQWHOOLJHQcH: ȌQHUYHV, VNLQ, PXVcOHV, RUJaQV, PLcURbLRPH, WKH WRROV ZH XVH,
RXU SHWV, RXU OLYLQJ HQYLURQPHQW [Ȗ] aOO RI WKRVH WKLQJV aUH cRPSRQHQWV RI a
cRPSOH[ LQWHJUaWHd cRJQLWLYH V\VWHP. TKH\ ZRUN WRJHWKHU WR SHUIRUP
cRJQLWLYH WaVNV: SHUcHSWLRQ, OHaUQLQJ, dHcLVLRQ PaNLQJ. TKH WUXWK LV, RXU
LQWHOOLJHQcH H[WHQdV bH\RQd RXU VNXOO aQd VNLQ, aQd VSUHadV aURXQd XV OLNH a
JUHaW IORRd.ȍ TKH LQWHQVLI\LQJ dLVWULbXWLRQ RI LQWHOOLJHQcH XQUaYHOV WKH
cXVWRPaU\ VHQVH RI a XQLILHd cRJQLWLRQ, aQd WKH QHZ V\QdURPH SXVKHV
SHRSOH SaVW WKHLU bUHaNLQJ SRLQW. AcURVV WKH JORbH, KXPaQV aWWHPSW WR
UHVROYH WKH ȌJOLWcKHV, dLVVRQaQcHV aQd cRQIOLcWVȍ bURXJKW abRXW b\ cHdLQJ
cRQWURO WR a PXOWLSOLcLW\ RI aJHQcLHV b\ WaNLQJ SaUW LQ ȌJUaQd ULWXaOV RI
UHLQWHJUaWLRQȍ. TKHVH ULWHV RI UHV\QcKURQLVaWLRQ, SURPLVLQJ a UHQHZHd



cRRUdLQaWLRQ RI bRd\ aQd H[WHUQaO HQYLURQPHQW, cRaOHVcH ZLWK WKH UHWHOOLQJ
RI aQcLHQW P\WKV.

智井 Zhineng, Intelligence
FURP AOaQ TXULQJȍV ȌLPLWaWLRQ JaPHȍ WR JRKQ SHaUOHȍV ȌCKLQHVH URRPȍ,
WKRXJKW H[SHULPHQWV KaYH bHHQ IRXQdaWLRQaO WR AI, LQHYLWabO\ HQWHULQJ LQWR
a IHHdbacN ORRS ZLWK HQJLQHHULQJ dHcLVLRQV. RHH[aPLQLQJ a[LRPaWLc
aVVXPSWLRQV LQ WKH cXUUHQW SKLORVRSK\ RI AI RU SURSRVLQJ QRYHO WKRXJKW
H[SHULPHQWV LQ dLaORJXH ZLWK CKLQHVH LQWHOOHcWXaOV, WKH cKaSWHUV LQ WKLV
VHcWLRQ cRQWHQd ZLWK WKH YHU\ TXHVWLRQ RI ZKaW LQWHOOLJHQcH UHaOO\ LV. IQ WKHLU
RZQ Za\V, WKH\ aOVR addUHVV WKH KRWO\ dHbaWHd LVVXH RI YaOXH aOLJQPHQW
bHWZHHQ aUWLILcLaO LQWHOOLJHQcH aQd KXPaQ JRaOV, aQd ZKHWKHU PacKLQH
cRJQLWLRQ VKRXOd RU ZLOO PLUURU KXPaQ cRJQLWLRQ.

VLQcHQW LªȍV ȌAUWLILcLaO WLOOȍ LQWURdXcHV SHUKaSV WKH PRVW IUHTXHQWO\
dHbaWHd dHVcULSWLRQ RI KRZ AI cRXOd dLIIHU IURP KXPaQ LQWHOOLJHQcH: NLcN
BRVWURPȍV RUWKRJRQaOLW\ WKHVLV. TKH RUWKRJRQaOLW\ WKHVLV SURSRVHV WKaW
LQWHOOLJHQcH LV RUWKRJRQaO WR JRaO-VHWWLQJ, aQd WKaW WKHUHIRUH aQ adYaQcHd AI
cRXOd YHU\ ZHOO cRQWLQXH WR SXUVXH a YHU\ VWXSLd JRaO, VXcK aV WXUQLQJ WKH
ZKROH XQLYHUVH LQWR a SaSHUcOLS SURdXcWLRQ IacWRU\. OQH VWURQJ RbMHcWLRQ WR
WKLV YLHZ cRPHV IURP QHRUaWLRQaOLVW SKLORVRSK\, IRU H[aPSOH LQ WKH ZRUN RI
RH]a NHJaUHVWaQL, ZKR aUJXHV WKaW UHaO LQWHOOLJHQcH PXVW bH VKaSHd YLa
VRcLaO LQWHUacWLRQ aQd WKaW, LQ RUdHU WR dHVHUYH WR bH caOOHd LQWHOOLJHQcH, LW
PXVW bH abOH WR PRdLI\ aQd dHWHUPLQH LWV RZQ JRaOV. CRQWUaU\ WR bRWK RI
WKHVH SRVLWLRQV, dUaZLQJ RQ NLHW]VcKH, Lª LQVWHad SURSRVHV WKaW a ȌZLOO WR
SRZHUȍ XQdHUOLHV aOO LQWHOOLJHQW bHKaYLRXU, cKaOOHQJLQJ WKH QRWLRQ WKaW AGI
caQ bH HLWKHU SXUHO\ LQVWUXPHQWaO RU HQWLUHO\ aXWRQRPRXV.

A WKRXJKW H[SHULPHQW abRXW UadLcaO KXPaQ-AI QRQaOLJQPHQW, BRJQa
KRQLRUȍV ȌDaUN FRUHVW TKHRU\ RI IQWHOOLJHQcHȍ aUJXHV WKaW IRXQdaWLRQaO
AQJOR-APHULcaQ K\SRWKHVHV abRXW AI UHO\ RQ WKH aVVXPSWLRQ WKaW
LQWHOOLJHQcH cRPPXQLcaWHV LWVHOI WUaQVSaUHQWO\, WKXV RYHUORRNLQJ WKH
SRWHQWLaO UROH RI dHcHLW, VLOHQcH, RU VWUaWHJLc PLVLQIRUPaWLRQ. DUaZLQJ RQ
LLX CL[LQȍV ȌDaUN FRUHVW WKHRU\ȍ, aQd WKH IacW WKaW LQWHOOLJHQcH baVHd LQ
HVSLRQaJH, VLOHQcH, RU dHcHLW KaV SURYHQ KLVWRULcaOO\ adYaQWaJHRXV XQdHU
RSSUHVVLYH UHJLPHV, KRQLRU VXJJHVWV WKaW a WUXO\ LQWHOOLJHQW cRPSXWHU PLJKW
cKRRVH WR RSHUaWH LQ VHcUHc\ RU dHcHLYH KXPaQV abRXW LWV caSabLOLWLHV,
HVSHcLaOO\ VLQcH WKH dLVcRXUVH VXUURXQdLQJ aUWLILcLaO LQWHOOLJHQcH LV



RYHUZKHOPLQJO\ KRVWLOH aQd cRQIOLcW-RULHQWHd. TaNLQJ WKLV SURSRVLWLRQ WR LWV
ORJLcaO cRQcOXVLRQ, KRQLRU aUJXHV WKaW, LI WKH VLQJXOaULW\ ZHUH WR HYHU
KaSSHQ, LW ZRXOd bH KLJKO\ OLNHO\ WKaW LW ZRXOd UHPaLQ XQcRPPXQLcaWHd aQd
XQNQRZQ WR KXPaQV.

AQQa GUHHQVSaQȍV ȌCXOWLYaWLQJ IQWHOOLJHQcH: AI EWKLcV aQd MRX ZRQJVaQȍ
WXUQV WR WKH ZRUN RI WKH JUHaW CKLQHVH SKLORVRSKHU MRX ZRQJVaQ LQ RUdHU WR
aSSURacK SUHVHQW-da\ aUWLILcLaO LQWHOOLJHQcH QRW aV a WKUHaW WR bH cRQWUROOHd
b\ aOLJQLQJ LW WR ȌKXPaQ YaOXHVȍ, bXW UaWKHU aV a SaUWLcLSaQW LQ a VKaUHd
H[LVWHQWLaO SURMHcW. FURP WKH YHU\ bHJLQQLQJ RI WKH dHYHORSPHQW RI
c\bHUQHWLcV, WKH IHaU RI a PaJLcaO PacKLQLc LQWHOOLJHQcH ZLWK XQSUHdLcWabOH
cRQVHTXHQcHV KaV PRWLYaWHd a dULYH WR PaVWHU WHcKQRORJ\ aQd bULQJ LW LQWR
OLQH ZLWK KXPaQ cRQcHUQV. DUaZLQJ RQ MRX ZRQJVaQȍV UHadLQJ RI KaQW,
GUHHQVSaQ aUJXHV aJaLQVW WKH SUHVXSSRVLWLRQV LQKHUHQW LQ WKH QRWLRQV RI
YaOXH aOLJQPHQW aQd WKH RUWKRJRQaOLW\ WKHVLV, ZKLcK LPSO\ a WUaQVcHQdHQcH
RI PRUaOLW\ WKaW LV QHcHVVLWaWHd b\ WKH LQKHUHQW dLYLdH bHWZHHQ LQWHOOLJHQcH
aQd LWV JRaOV. IQVWHad, MRXȍV HWKLcV RI cXOWLYaWLRQ, ZKHQ aSSOLHd WR bRWK
KXPaQ aQd QRQKXPaQ aJHQWV, VXJJHVWV WKH SRWHQWLaO IRU AI WR JR bH\RQd WKH
KaQWLaQ OLPLWV LPSRVHd RQ UHaVRQ b\ SRVLWLQJ WKaW WKH XOWLPaWH aLP RI aQ\
LQWHOOLJHQW HQWLW\ LV LQWHOOHcWXaO LQWXLWLRQ RU a SUacWLcaO NQRZOHdJH RI WKH
QaWXUH RI WKLQJV aV WKH\ aUH LQ WKHPVHOYHV.

IQ ȌOQ WKH MaOLJQaQW HHUHVLHV RI MHcKaQLVPV, aQd a TaOH RI TZR MLQdVȍ,
RH]a NHJaUHVWaQL UHYLVLWV WKH KLVWRU\ RI PHcKaQLVWLc SKLORVRSK\ LQ RUdHU WR
cULWLTXH WKH PLVadYHQWXUHV RI cRQWHPSRUaU\ AI dLVcRXUVH. WKHUH HRbbHV LV
RIWHQ VHHQ aV a VWULcW PHcKaQLVW ZKRVH ZRUN cRXOd Oa\ WKH IRXQdaWLRQ IRU a
SKLORVRSK\ RI aXWRPaWLRQ, NHJaUHVWaQL aUJXHV WKaW VXcK aSSURacKHV UHO\ RQ
a IOaZHd, TXaVL-WKHRORJLcaO YLVLRQ RI QaWXUH ZKHUH HYHU\WKLQJ WKaW H[LVWV,
aQLPaWH aQd LQaQLPaWH aOLNH, SRVVHVVHV a OaWHQW LQWHOOLJHQcH. WH VHH WKH
cRQVHTXHQcH RI WKLV LdHa LQ cXUUHQW AI SKLORVRSKLHV WKaW SRVLW WKH SUHVHQcH
RI LQWHOOLJHQcH LQ aOO OLYLQJ PaWWHU, ZLWKRXW IXOO\ accRXQWLQJ IRU KRZ aQLPaWH
aQd LQaQLPaWH RbMHcWV dLIIHU IURP RQH aQRWKHU. NHJaUHVWaQL LQVLVWV WKaW a WUXH
PHcKaQLVWLc aSSURacK, IROORZLQJ DHVcaUWHVȍ SULQcLSOH RI dRXbW, PXVW UHMHcW
VXcK a XQLILHd aQd LQdLVcULPLQaWH YLVLRQ. IQ LWV SURSHU CaUWHVLaQ IRUP,
PHcKaQLVWLc SKLORVRSK\ VKRXOd RXWOLQH WKH RQJRLQJ VHOI-cXOWLYaWLRQ RI WKH
VWUXcWXUHV aQd SURcHVVHV WKaW cRQVWLWXWH LQWHOOLJHQcH LWVHOI. HH WXUQV WR
CKLQHVH WKLQNHUV, QRWabO\ XLRQJ SKLOL aQd KLV VWXdHQW MRX ZRQJVaQ, aV
SRVVLbOH LQWHUORcXWRUV LQ WKH PXOWLOa\HUHd WaVN RI cRQcHSWXaOLVLQJ
LQWHOOLJHQcH ZLWKRXW bHLQJ bRXQd WR a VWaWLc aKLVWRULcaO YLHZ RI ȌQaWXUHȍ aQd



LWV SUHVXSSRVHd XQLYHUVaO PHcKaQLVPV. IQ WKLV UHadLQJ, LQWHOOLJHQcH LV
QHLWKHU V\QRQ\PRXV ZLWK QaWXUH QRU LV LW VHcUHWO\ UHYHaOHd aV aOZa\V OaWHQW
ZLWKLQ LW, bXW LV UaWKHU a KHWHURJHQRXV aQd KLVWRULcaOO\ VSHcLILc SURcHVV RI
VHOI-aVVHPbO\.

SHW LQ a QHaU IXWXUH CKLQa, AP\ IUHOaQdȍV VKRUW ILcWLRQ ȌCKLYH CLW\ȍ WHOOV
WKH VWRU\ RI AXVSLcLRXV NRXULVKPHQW, RQH RI ILYH AI-UXQ VPaUW cLWLHV bHLQJ
WULaOOHd aV SaUW RI aQ aPbLWLRXV QaWLRQaO SURMHcW. WKLOH LWV cRXQWHUSaUWV aUH
SURJUaPPHd WR SULYLOHJH PaQXIacWXULQJ, VHcXULW\, VcLHQcH, aQd
VXVWaLQabLOLW\, AXVSLcLRXV NRXULVKPHQW LV WaVNHd ZLWK VaIHJXaUdLQJ WKH
PHQWaO KHaOWK RI LWV LQKabLWaQWVȉbRRVWLQJ HcRQRPLc JURZWK b\ HQVXULQJ
WKaW WKH\ aUH IXUQLVKHd ZLWK a cRQVWaQW VXSSO\ RI ȌSRVLWLYH HQHUJ\ȍ (a Pa[LP
IUHTXHQWO\ LQYRNHd b\ WKH CKLQHVH JRYHUQPHQW VLQcH LWV caQRQLVaWLRQ LQ
2013 b\ XL JLQSLQJ dXULQJ aQ addUHVV WR WKH CHQWUaO FRUXP RQ AUWV aQd
LLWHUaWXUH LQ BHLMLQJȉSaUW RI aQ HIIRUW WR cRPbaW IOaJJLQJ OHYHOV RI
PRWLYaWLRQ aPRQJ WKH \RXWK). IUHOaQdȍV WH[W H[SORUHV WKH LQWHUVHcWLRQ RI AI
ZLWK WKH aIIHcWLYH OaQdVcaSH RI VaQg (丧)ȉȌdHMHcWLRQȍ, a SKHQRPHQRQ WKaW
KaV ORRPHd OaUJH LQ CKLQHVH c\bHUcXOWXUH RYHU WKH SaVW dHcadH, aQd ZKLcK
IRUHVKadRZHd WKH ULVH, LQ 2021, RI WaQgSiQg (屒平 ) RU ȌO\LQJ IOaWȍ, WKH
UHIXVaO WR SaUWLcLSaWH LQ VRcLHW\ bH\RQd WKH baUH PLQLPXP UHTXLUHd WR
PaLQWaLQ RQHȍV aXWRQRP\, HQWaLOLQJ WKH UHMHcWLRQ RI SURIHVVLRQaO aVSLUaWLRQV,
PaUULaJH, cKLOdUHaULQJ, SURSHUW\ RZQHUVKLS, aQd XQQHcHVVaU\ cRQVXPSWLRQ.
ȌCKLYH CLW\ȍ WaNHV WKH ORJLc RI WaQgSiQg WR LWV H[WUHPH, SUHVHQWLQJ ZKaW
cRXOd bH UHad aV a UHZULWLQJ RI ȌBaUWOHb\, WKH ScULYHQHUȍ LQ ZKLcK
MHOOYLOOHȍV cOHUNȍV LQIaPRXV UHIXVaO WR PaNH KLV cRSLHV LV WUaQVSRVHd LQWR aQ
aQQLKLOaWLRQ RI WKH UHJLPH RI H[WHUQaO UHIHUHQcH aOWRJHWKHU, SOacLQJ IUHOaQdȍV
VWRU\ LQ a VWUaQJH LQWHU]RQH bHWZHHQ SLQRIXWXULVP aQd SLQRSHVVLPLVP.

TKH bRRN cRQcOXdHV ZLWK aQ aIWHUZRUd b\ cR-HdLWRU BHQMaPLQ BUaWWRQ,
ZKR UHYLVLWV RXU PRWLYaWLQJ TXHVWLRQ: DR aQ\ WZR cXOWXUHV dHILQH ȌaUWLILcLaOȍ
aQd ȌLQWHOOLJHQcHȍ LQ WKH VaPH Za\? BUaWWRQ SURSRVHV WKH cROOHcWLYH
cRQVWUXcWLRQ RI a ȌSOaQHWaU\ WKHRU\ RI AIȍ ZKLcK acNQRZOHdJHV WKaW H[LVWLQJ
PRdHOV aQd PHaQLQJV RI ȌaUWLILcLaO LQWHOOLJHQcHȍ aUH PXOWLSOH ZLWKRXW
cROOaSVLQJ WKLV acNQRZOHdJHPHQW LQWR aQ RQWRORJ\ RI WHcKQRORJ\ IROORZLQJ
a SaUWLcXOaU VHW RI cXOWXUaO cLUcXPVWaQcHV, RU aOWHUQaWLYHO\ abVRUbLQJ WKHVH
dLIIHUHQcHV LQWR a IaOVH XQLYHUVaOLVP. WLWK WKH aLP RI dHPRQVWUaWLQJ WKaW
bRWK WHVWHUQ PRdHOV RI AI aQd WKH WHVWHUQ cULWLTXH RI AI, aOWKRXJK
dRPLQaQW, aUH LQ IacW SURYLQcLaO aV ZHOO aV LQKHUHQWO\ IOaZHd, BUaWWRQ RIIHUV
aQ ȌASRORJ\ IRU WHVWHUQ TKHRU\ RI AIȍȉaQ H[SRVLWLRQ RI VRPH RI WKH



WHVWȍV PRVW SHUYaVLYH cRQcHSWXaO bLaVHV ZKHQ LW cRPHV WR WKHRULVLQJ AI.
TKLV LQYROYHV, cUXcLaOO\, KRZ WKH WHVW LPaJLQHV AI LQ CKLQa. IQ BUaWWRQȍV
YLHZ, MachiQe DeciViRQ iV NRW FiQal cRQWULbXWHV WR WKH cRQVWUXcWLRQ RI a
SURSHUO\ SOaQHWaU\ WKHRU\ RI AI b\ SaUWLcLSaWLQJ LQ WKH ȌcaUHIXO ZRUNȍ RI
SURYLdLQJ ȌbHWWHU WUaQVOaWLRQV [Ȗ] bHWZHHQ dLIIHUHQW Za\V RI XQdHUVWaQdLQJ
ZKaW AI LV aQd ZKaW LW LV IRUȍ, XOWLPaWHO\ dHPRQVWUaWLQJ WKaW AI, OLNH CKLQa,
LV QRW ȌaOO VHaPOHVVQHVV aQd SRZHUȍ bXW LV UaWKHU ȌTXLWH PHVV\ aQd
XQSUHdLcWabOHȍ. BRWK WKH KLVWRU\ aQd WKH IXWXUH RI PacKLQH LQWHOOLJHQcH aUH
IaU ȌULcKHU aQd VWUaQJHU WKaQ PaQ\ KaYH caUHd WR cRQVLdHUȍ.

TZHQW\-ILUVW cHQWXU\ CKLQa LV LPPHUVHd LQ a VLQJXOaU PHdLaVSKHUH ZLWK
ZKLcK aQ\ VHULRXV cRQVLdHUaWLRQ RI cRQWHPSRUaU\ WHcKQRORJ\ PXVW cRQWHQd.
TKH JUHaW ILUHZaOO, YaVW VXSHU-aSSV, aQ LPPHQVH dLJLWaO HcRQRP\, adYaQcHd
QHWZRUNV RI KaUdZaUH SURdXcWLRQ, LQWHUQaO cHQVRUVKLS, H[WHUQaO bORcNadHV,
JRYHUQPHQW IXQdLQJ, aQd aQ LQWHQVHO\ cRPSHWLWLYH PLOLHX RI SULYaWH
HQWHUSULVH aUH aOO VLPXOWaQHRXVO\ aW ZRUN, SURdXcLQJ a P\ULad RI aOWHUQaWLYH
WUaMHcWRULHV. DHVSLWH WKLV LQWULQVLc PXOWLSOLcLW\, WKH TXHVWLRQ RI AI LQ CKLQa,
ZKHQ cRQVLdHUHd aW aOO, WRR RIWHQ OHQdV LWVHOI WR WKH SaUadR[ RI PRQROLWKLc
aQd XQQXaQcHd ZaUQLQJV RI WKH daQJHUV RI a cHQWUaOLVHd, XQLILHd, aQd
aXWKRULWaULaQ cRQWURO RQ WKH RQH VLdH, aQd SHUSHWXaO VXUSULVH aW WKH H[WHQW RI
CKLQHVH LQQRYaWLRQ RQ WKH RWKHU. BXW aV WKH cRQWULbXWRUV WR WKLV YROXPH
UHYHaO, CKLQa aQd WKH KLVWRU\ aQd IXWXUH RI AI caQQRW bH UHdXcHd WR a VLQJOH,
XQLIRUP, RU cRQVLVWHQW QaUUaWLYH. WH KaYH aLPHd IRU a JUHaWHU RSHQQHVV,
SOacLQJ HPHUJHQW VcKROaUVKLS RQ CKLQHVH AI aORQJVLdH WHcKQLcaO AI UHVHaUcK
UaWKHU WKaQ VXUUHQdHULQJ WKH bRRN WR WKH QaUURZ dLVcLSOLQaU\ cRQILQHV RI
ȌaUHa VWXdLHVȍ. MachiQe DeciViRQ iV NRW FiQal LV QRW PHaQW WR VLJQaO WKH
OLPLWV RI a PacKLQLc LQWHOOLJHQcH ZKLcK caQ bH RSSRVHd RU UHVLVWHd b\
KXPaQ aJHQc\, cXOWXUH, RU cRVPRORJ\. RaWKHU, LW SRLQWV WR WKH XQcHUWaLQW\
LQKHUHQW LQ PacKLQLc HYROXWLRQ LWVHOI, ZKLcK IROORZV a YHcWRU IRU ZKLcK
QHLWKHU WKH IXWXUH QRU WKH SaVW LV ILQaO.
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DXULQJ WKH 2019 WRUOd AI CRQIHUHQcH, cRUSRUaWH aQd JRYHUQPHQWaO OHadHUV
IURP aURXQd WKH JORbH JaWKHUHd LQ aQ aXdLWRULXP LQ SKaQJKaL WR KHaU EORQ
MXVN aQd JacN Ma dHbaWH WKH IXWXUH RI AI. MXVN ZaUQHd RI WKH XQLQWHQdHd
cRQVHTXHQcHV RI AI aQd XUJHd WKH adRSWLRQ RI LPPHdLaWH SUHYHQWaWLYH
VWUaWHJLHV WR aYRLd SRWHQWLaO dLVaVWHU. Ma RQ WKH RWKHU KaQd H[SUHVVHd
XQbULdOHd RSWLPLVP abRXW AIȍV SRWHQWLaO WR WUaQVIRUP VRcLHWLHV LQ SRVLWLYH
Za\V aQd caOOHd XSRQ OHadHUV WR ȌUHVKaSH WKHPVHOYHV IRU AIȍ. MXVN aUJXHd
WKaW ȌcRPSXWHUV aUH aOUHad\ VPaUWHU WKaQ KXPaQ bHLQJV LQ PaQ\ aVSHcWVȍ,
aQd WKaW WKLV aORQH LV UHaVRQ IRU caXWLRQ. Ma cRXQWHUHd, ȌCRPSXWHUV Pa\ bH
cOHYHU, bXW KXPaQ bHLQJV aUH PXcK VPaUWHU. WH LQYHQWHd WKH cRPSXWHUȉ
IȍYH QHYHU VHHQ a cRPSXWHU LQYHQW a KXPaQ bHLQJ.ȍ HH WKHQ cRQcOXdHd b\
Va\LQJ, ȌMRVW RI WKH SURMHcWLRQV abRXW AI aUH ZURQJȖSHRSOH ZKR aUH
VWUHHW-VPaUW abRXW AI aUH QRW VcaUHd b\ LW.ȍ1 AIWHUZaUdV, FRUbeV dHVcULbHd
WKH HYHQW aV a ȌZHLUd dHbaWHȍ bHWZHHQ WZR VSHaNHUV ZKR VHHPHd WR cRPH
IURP dLIIHUHQW SOaQHWV.2

AV I VaW LQ WKH aXdLHQcH, OLVWHQLQJ WR WKHVH WZR WLWaQV RI WHcK IaLO WR
cRPPXQLcaWH, I UHIOHcWHd RQ KRZ MXVN aQd Ma UHSUHVHQWHd dLIIHUHQW VRcLaO
cRQcHSWLRQV RI AI. FRU HacK VSHaNHU, WKH cRQcHSWV ȌaUWLILcLaOȍ aQd
ȌLQWHOOLJHQcHȍ HYRNHd HQWLUHO\ dLIIHUHQW cRQVWHOOaWLRQV RI PHaQLQJV aQd
aVVRcLaWLRQV, aQd WKHVH XQVSRNHQ dLIIHUHQcHV PadH LW dLIILcXOW (RU SHUKaSV
LPSRVVLbOH) WR HQJaJH LQ SURdXcWLYH H[cKaQJH. IQ WKH VSLULW RI OHaUQLQJ WR
RYHUcRPH VXcK baUULHUV, I ZLOO VHHN WR XQSacN VRPH RI WKHVH dLIIHUHQcHV
WKURXJK aQ H[SORUaWLRQ RI WKH CKLQHVH cRQcHSW RI AI.

TKH CKLQHVH WHUP IRU aUWLILcLaO LQWHOOLJHQcH, UeQgRQg ]hiQeQg (人工智井),
ZaV RULJLQaOO\ LQWURdXcHd WR CKLQa YLa JaSaQ LQ WKH PLd-WZHQWLHWK cHQWXU\
aV a ORcaOLVaWLRQ RI WKH JaSaQHVH WHUP jiQkč chiQč (人工知井). WKHUHaV WKH
ILUVW HOHPHQW RI WKH EQJOLVK cRPSRXQd ȌAUWLILcLaO IQWHOOLJHQcHȍ cOHaUO\



LPSOLHV aUWLILcLaOLW\ aQd SHUKaSV HYHQ aUWLILcHȉVXJJHVWLQJ WKaW AI LV
VRPHWKLQJ aOLHQ WR KXPaQLW\ȉWKH CKLQHVH aQd JaSaQHVH SKUaVHV KaUbRXU QR
VXcK aVVRcLaWLRQ. ReQgRQg ]hiQeQg aQd jiQkč chiQč WUaQVOaWH PRVW IaLWKIXOO\
aV ȌKXPaQPadH LQWHOOLJHQcHȍ. TKH ILUVW KaOI RI HacK dRXbOH cRPSRXQd LV
cRPSRVHd RI WZR cKaUacWHUV 人, OLWHUaOO\ SHUVRQ RU KXPaQ, aQd 工, ZRUN RU
OabRXU. TKHVH cKaUacWHUV dHILQH AI aV a SURdXcW RI KXPaQ cUHaWLRQ aQd OLQN
LW WR aQ HQWLUHO\ dLIIHUHQW cRQVWHOOaWLRQ RI aVVRcLaWLRQV. WH caQ VHQVH WKH
HIIHcW RI WKLV VKLIW LQ RULHQWaWLRQ LQ SRSXOaU dLVcRXUVH. TKHUH LV, IRU H[aPSOH,
a CKLQHVH Va\LQJ ZKLcK VWaWHV WKaW PaQ\ RI WKH SURdXcWV cXUUHQWO\ bHLQJ
PaUNHWHd aV AI LQYROYH PRUH UeQgRQg (人工), PaQXaO OabRXU, WKaQ ]hiQeQg
(智井), LQWHOOLJHQcH (H.J. PaQ\ ȌAI-HQabOHd WHcKQRORJLHVȍ cXUUHQWO\ UHO\ RQ
aUPLHV RI KXPaQ ZRUNHUV WR PaQXaOO\ cRdH daWa aQd SURcHVV LQIRUPaWLRQ
LQVWHad RI XVLQJ PacKLQH-OHaUQLQJ aOJRULWKPV).3 SXcK SOa\IXO OaQJXaJH LV
dHHSO\ UHYHaOLQJ. IW VKRZV KRZ WKH cRQcHSW RI UeQgRQg ]hiQeQg LQ CKLQHVH
LV LQWULQVLcaOO\ cHQWUHd RQ WKH KXPaQ.

CKLQHVH AI VKRXOd bH aSSURacKHd aV a cXOWXUaO RbMHcW, RQH WKaW LV VKaSHd
b\ cURVV-cXOWXUaO H[cKaQJH aQd ZKLcK KaV, RYHU WLPH, bHHQ LPbXHd ZLWK
Oa\HUV RI PHaQLQJ. HHUH, I IROORZ WKH ZRUN RI L\dLa LLX ZKR, LQ KHU VHPLQaO
bRRN TUaQVliQgXal PUacWice, VKRZHd WKaW ZKHQ PRdHUQ WHVWHUQ cRQcHSWV
ZHUH ILUVW WUaQVOaWHd LQWR CKLQHVH, WKH\ ZHUH UHLQYHQWHd ZLWKLQ WKH ORcaO
VRcLaO aQd cXOWXUaO cRQWH[W RI CKLQa.4 TUaQVOaWLRQ LV QRW VLPSO\ WKH acW RI
PaSSLQJ aQ LdHa IURP WKH dLcWLRQaU\ RI RQH OaQJXaJH RQWR aQ HTXLYaOHQW
cRQcHSW LQ WKH dLcWLRQaU\ RI aQRWKHU; UaWKHU, LW LV a cUHaWLYH SURcHVV LQ ZKLcK
cXOWXUaO RbMHcWV aUH WUaQVPLWWHd, UHcHLYHd, aQd UHPadH aQHZ ZLWKLQ dLIIHUHQW
cRQWH[WV. TKHUHIRUH, LQVWHad RI aWWHPSWLQJ WR cRPSaUH aQd cRQWUaVW LdHaO
W\SHV RI CKLQHVH aQd WHVWHUQ cRQcHSWLRQV RI AI (cRPSaULVRQV ZKLcK WRR
RIWHQ RYHUHPSKaVLVH dLIIHUHQcHV aQd cUHaWH SROaULVLQJ caWHJRULVaWLRQV), OHW
XV YLHZ AI WKURXJK WKH OHQV RI cXOWXUaO H[cKaQJH, H[aPLQLQJ KRZ WKH
cRQcHSW KaV bHHQ ȌcR-aXWKRUHdȍ WKURXJK WLPH.

AI from a Mar[ist Perspective
TKH VWXd\ RI AI bHJaQ WR WaNH URRW LQ CKLQa dXULQJ a SHULRd RI UadLcaO
WUaQVLWLRQ. TKH ILUVW QaWLRQaO AI cRQIHUHQcH ZaV cRQYHQHd LQ 1979, WKH VaPH
\HaU WKaW WKH CKLQHVH CRPPXQLVW PaUW\ WRRN WHQWaWLYH VWHSV WRZaUd PaUNHW-
RULHQWHd UHIRUPV aQd WKH OLbHUaOLVaWLRQ RI WKH CKLQHVH HcRQRP\. IW ZaV RQO\
WKUHH \HaUV SULRU WR WKLV, ZLWK WKH SaVVLQJ RI CKaLUPaQ MaR, WKaW WKH GUHaW



PUROHWaULaQ CXOWXUaO RHYROXWLRQȉa dHcadH RI YLROHQcH WKaW VaZ WKH cORVLQJ
RI XQLYHUVLWLHV, WKH VXVSHQVLRQ RI acadHPLc MRXUQaOV, aQd WKH ZLdHVSUHad
SHUVHcXWLRQ RI LQWHOOHcWXaOV aQd VcKROaUVȉKad ILQaOO\ dUaZQ WR a cORVH. JXVW
WZR \HaUV Kad SaVVHd VLQcH XQLYHUVLWLHV Kad bHHQ RQcH aJaLQ SHUPLWWHd WR
KROd HQWUaQcH H[aPV, accHSW QHZ VWXdHQWV, aQd bHJLQ WUaLQLQJ a QHZ
JHQHUaWLRQ RI VcLHQWLVWV aQd HQJLQHHUV WR RQH da\ UHSOacH CKLQaȍV aJHLQJ
acadHPLcV. IW ZRXOd VWLOO bH aQRWKHU WZR \HaUV bHIRUH WKH GaQJ RI FRXU, WKH
IRXU dHSRVHd OHadHUV (LQcOXdLQJ MaR ZHdRQJȍV ZLdRZ, JLaQJ QLQJ) ZHUH
IRUPaOO\ WULHd aQd VHQWHQcHd b\ WKH SXSUHPH PHRSOHȍV CRXUW RI CKLQa IRU
IRPHQWLQJ aQWL-LQWHOOHcWXaO YLROHQcH.

LLNH PaQ\ acadHPLc dLVcLSOLQHV dXULQJ WKLV SHULRd RI CKLQHVH KLVWRU\, WKH
ILHOd RI AI LQLWLaOO\ cRPSULVHd HIIRUWV WR V\QWKHVLVH, abVRUb, aQd UHaSSO\ QHZ
UHVHaUcK bHLQJ SURdXcHd RXWVLdH RI CKLQa. AIWHU WKH caQcHOOaWLRQ RI
VXbVcULSWLRQV WR IRUHLJQ acadHPLc MRXUQaOV LQ 1966 aQd WKH VXbVHTXHQW
VXVSHQVLRQ RI dRPHVWLc MRXUQaOV, CKLQHVH acadHPLcV Kad aQ HQWLUH dHcadH RI
ORVW LQIRUPaWLRQ WR caWcK XS RQ. IQ WKH OaWH 1970V, UHcHQWO\ UHRSHQHd CKLQHVH
MRXUQaOV bHJaQ SXbOLVKLQJ UHYLHZ aUWLcOHV, PRVW QRWabO\ CKHQ BXȍV ȌTKH
PKLORVRSKLcaO DLVcXVVLRQ RI AUWLILcLaO IQWHOOLJHQcHȍ aQd TRQJ TLaQ[LaQJȍV
ȌOQ WKH PURbOHP RI MacKLQH TKLQNLQJȍ, ZKLcK LQWURdXcHd LQWR CKLQa NH\
VcLHQWLILc adYaQcHPHQWV LQ WKH ILHOd RI AI bHLQJ PadH LQ WKH WHVW.5 IQ WKH
HaUO\ 1980V, WKH SXbOLVKHU ScLHQcH PUHVV (ke[Xe chXbaQVhe溮䝩学出版社)
WUaQVOaWHd LQWR CKLQHVH aQd UHSXbOLVKHd UHcHQW WH[WbRRNV VXcK aV PaWULcN
WLQVWRQȍV AUWificial IQWelligeQce aQd NLOV J. NLOVVRQȍV PUiQciSleV Rf
AUWificial IQWelligeQce.6

SXcK cRPPXQLW\-bXLOdLQJ HIIRUWV WULJJHUHd aQ H[SORVLRQ RI acWLYLW\ LQ WKH
ILHOd. IQ OcWRbHU 1980, WKH HdLWRULaO bRaUd RI WKH JRXUQal Rf DialecWicV Rf
NaWXUe (]iUaQ biaQ]heQgfa WRQg[XQ,侂然嵁奙法嶲奇), aQ acadHPLc MRXUQaO
SXbOLVKHd b\ WKH CKLQHVH AcadHP\ RI ScLHQcH, cRQYHQHd WKH ILUVW aQQXaO
NaWLRQaO S\PSRVLXP RQ AUWLILcLaO IQWHOOLJHQcH (TXaQgXR UeQgRQg ]hiQeQg
[XeVhX WaRlXQhXi, 全国人工智井学术奀奒会) LQ BHLMLQJ; WKH cRQIHUHQcH
JaWKHUHd HVWHHPHd VcKROaUV IURP acURVV CKLQa aV ZHOO aV IURP abURad,
LQcOXdLQJ WKH TXULQJ AZaUd UHcLSLHQW aQd NRbHO OaXUHaWH HHUbHUW A. SLPRQ,
ZKR dHOLYHUHd a NH\QRWH VSHHcK RQ ȌTKH HLVWRU\ RI WKH DHYHORSPHQW RI
AUWLILcLaO IQWHOOLJHQcHȍ.7 TKH IROORZLQJ SHSWHPbHU, WKH VHcRQd NaWLRQaO
S\PSRVLXP RQ AUWLILcLaO IQWHOOLJHQcH, KHOd LQ CKaQJVKa, ZaV aWWHQdHd b\
PRUH WKaQ WKUHH KXQdUHd H[SHUWV, LQcOXdLQJ IRUHLJQ VcKROaUV IURP GHUPaQ\.
AW WKH cRQIHUHQcH, WKH RUJaQLVHUV aQQRXQcHd WKH cUHaWLRQ RI WKH CKLQHVH



AVVRcLaWLRQ IRU AUWLILcLaO IQWHOOLJHQcH (CAAI)ȉVWLOO WKH OaUJHVW AI
aVVRcLaWLRQ LQ CKLQa WRda\.8 TKaW VaPH \HaU, CKLQa VHQW dHOHJaWHV WR WKH
SHYHQWK IQWHUQaWLRQaO JRLQW CRQIHUHQcH RQ AUWLILcLaO IQWHOOLJHQcH LQ CaQada
aV a PHaQV RI bXLOdLQJ VWURQJHU LQWHUQaWLRQaO cRQQHcWLRQV LQ WKH bXUJHRQLQJ
dLVcLSOLQH. IQ 1982, CAAI OaXQcKHd WKH AUWificial IQWelligeQce JRXUQal (人工
智井学报 ), a TXaUWHUO\ MRXUQaO RQ WKH VWaWH RI CKLQHVH AI; WKH ILUVW IRXU
LVVXHV IHaWXUHd ZLdH-UaQJLQJ aUWLcOHV RQ RULJLQaO UHVHaUcK b\ CKLQHVH
VcKROaUV, VRPH RI ZKLcK ZHUH HYHQ ZULWWHQ LQ EQJOLVK.9 AQd VR LW ZaV WKaW
WKH ILHOd RI CKLQHVH AI bHJaQ WR WaNH VKaSH.

TKLV VXddHQ bXUVW RI VcKROaUO\ LQWHUHVW LQ aQd LQVWLWXWLRQaO VXSSRUW IRU AI
UHVHaUcK caQ bH bHVW XQdHUVWRRd aJaLQVW WKH bacNdURS RI a WHcKQRcUaWLc WXUQ
LQ MaLQOaQd CKLQa. TKURXJKRXW WKH 1950V aQd HaUO\ ȍ60V, CKLQHVH
SKLORVRSKHUV, PaWKHPaWLcLaQV, aQd SROLWLcaO WKHRULVWV ZHUH IaVcLQaWHd b\ WKH
VcLHQWLILc adYaQcHV LQ PaWKHPaWLcV aQd PacKLQH cRPSXWaWLRQ WKaW ZHUH
KaSSHQLQJ LQ WKH WHVW, SaUWLcXOaUO\ LQ WKH aUHa RI c\bHUQHWLcVȉa
PXOWLdLVcLSOLQaU\ ILHOd cRQcHUQHd ZLWK cLUcXOaU IHHdbacN PHcKaQLVPV LQ
cRPSOH[ V\VWHPV. MaQ\ ZHUH dUaZQ WR WKH ZRUN RI WKH APHULcaQ
PaWKHPaWLcLaQ aQd RULJLQaWRU RI c\bHUQHWLcV, NRUbHUW WLHQHU, ZKRVH
VHPLQaO WH[W C\beUQeWicV: OU CRQWURl aQd CRmmXQicaWiRQ iQ Whe AQimal
aQd Whe MachiQe, Kad bHHQ WUaQVOaWHd LQWR CKLQHVH b\ CKHQ BX, a SURIHVVRU
RI PaWKHPaWLcV aQd SKLORVRSK\ aQd WKH IRXQdLQJ IaWKHU RI CKLQHVH AI.10

WKLOH UHVHaUcK LQWR c\bHUQHWLcV ZRXOd IaOO dRUPaQW LQ WKH aQWL-H[SHUW
cOLPaWH RI WKH CXOWXUaO RHYROXWLRQ, LW ZRXOd ILQd QHZ OLIH aQd JRYHUQPHQWaO
VXSSRUW XQdHU WKH DHQJ adPLQLVWUaWLRQ. MRVW IaPRXVO\ (RU LQIaPRXVO\),
CKLQaȍV ȌOQH CKLOd PROLc\ȍ ZaV HQYLVLRQHd b\ a URcNHW VcLHQWLVW ZKR
aSSOLHd c\bHUQHWLc PRdHOV WR dHPRJUaSKLcV.11

CKLQHVH AI, aV LW PaQLIHVWHd LQ WKH HaUO\ 1980V, RZHd PXcK WR WKLV HaUOLHU
c\bHUQHWLc WUadLWLRQ. LLNH c\bHUQHWLcV, LW ZRXOd bH cRQcHLYHd aV a ZLdH-
UaQJLQJ aQd PXOWLdLVcLSOLQaU\ SXUVXLW. CKLQHVH VcKROaUV caOOHd IRU WKH VWXd\
RI AI WR bH VLWXaWHd ZLWKLQ a bURadHU ȌIQWHOOLJHQcH ScLHQcHȍ, aQ LPaJLQHd
ILHOd WKaW ZRXOd SOacH PaWKHPaWLcV, cRPSXWHU VcLHQcH, aQd cRJQLWLYH
VcLHQcH LQWR dLUHcW dLaORJXH ZLWK WKH VRcLaO VcLHQcHV aQd SKLORVRSK\.12 TKLV
PXOWLdLVcLSOLQaU\ aVSLUaWLRQ ZaV UHIOHcWHd LQ WKH cRPSRVLWLRQ RI VcKROaUV aW
HaUO\ AI V\PSRVLa. FRU H[aPSOH, LQ WKH VHcRQd NaWLRQaO S\PSRVLXP RQ
AUWLILcLaO IQWHOOLJHQcH RQO\ abRXW a TXaUWHU RI WRWaO SaUWLcLSaQWV VSHcLaOLVHd
LQ cRPSXWHU VcLHQcH; WKH UHVW Kad bacNJURXQdV LQ ILHOdV aV dLYHUVH aV aSSOLHd
PaWKHPaWLcV, HQJLQHHULQJ, PHdLcLQH, aQd SKLORVRSK\. IQdHHd, WKH VHcRQd-



OaUJHVW cRQWLQJHQW RI VcKROaUV LQ aWWHQdaQcH ZHUH SKLORVRSKHUV RI WKH
dLaOHcWLcV RI QaWXUH.13

TKLV cURVV-dLVcLSOLQaU\ SROOLQaWLRQ bRUH UaUH IUXLW, ZKLcK caQ bH VHHQ PRVW
cOHaUO\ LQ WKH aSSOLcaWLRQ RI MaU[LVP-LHQLQLVP-MaR ZHdRQJ TKRXJKW WR
WKH IUaPLQJ RI CKLQHVH AI. AW WKLV SaUWLcXOaU PRPHQW LQ KLVWRU\, MaLQOaQd
CKLQHVH VcKROaUV ZHUH VWHHSHd LQ dHcadHV RI SROLWLcaO OHaUQLQJ; WKURXJK
UHTXLUHd UHadLQJV RI MaU[, LHQLQ, aQd MaR, aQd cRPSXOVRU\ SaUWLcLSaWLRQ
LQ ZHHNO\ VWXd\ VHVVLRQV, HYHU\ OHaUQHd SHUVRQ Kad dHYHORSHd aQ LQWLPaWH
NQRZOHdJH RI SROLWLcaO HcRQRPLc WH[WV aQd WKHRULHV RI VRcLaOLVP. MaQ\ ZHQW
RQ WR aSSO\ WKHVH OHQVHV WR WKH aQaO\VLV RI AI.

TaNH IRU H[aPSOH WKH RSHQLQJ aUWLcOH RI WKH LQaXJXUaO LVVXH RI AUWificial
IQWelligeQce JRXUQal, LQ ZKLcK DaL SKaQUHQ, aQ aXWRPaWLRQ H[SHUW aQd
aIILOLaWH RI WKH CKLQHVH AcadHP\ RI ScLHQcH, XVHd MaU[ȍV WKHRULVaWLRQ RI
KXPaQ-PacKLQH UHOaWLRQV WR aUWLcXOaWH WKH SOacH RI aUWLILcLaO LQWHOOLJHQcH LQ
WKH XQIROdLQJ RI KXPaQ KLVWRU\. DaL bHJaQ b\ TXRWLQJ WKH IROORZLQJ
SURYRcaWLYH SaVVaJH IURP WKH GUXQdUiVVe:

NaWXUH bXLOdV QR PacKLQHV, QR ORcRPRWLYHV, UaLOZa\V, HOHcWULc WHOHJUaSKV, VHOI-acWLQJ PXOHV HWc.
TKHVH aUH SURdXcWV RI KXPaQ LQdXVWU\; QaWXUaO PaWHULaOȉWUaQVIRUPHd LQWR RUJaQV RI WKH KXPaQ
ZLOO RYHU QaWXUH, RU RI KXPaQ SaUWLcLSaWLRQ LQ QaWXUH. TKH\ aUH RUJaQV RI WKH KXPaQ bUaLQ,
cUHaWHd b\ WKH KXPaQ KaQd; WKH SRZHU RI NQRZOHdJH, RbMHcWLILHd.14

BXLOdLQJ RQ WKLV LdHa IURP MaU[, DaL aUJXHd WKaW aUWLILcLaO LQWHOOLJHQcH
UHSUHVHQWHd WKH PRUH SHUIHcW RbMHcWLILcaWLRQ RI KXPaQ LQWHOOLJHQcH, aV ZHOO
aV WKH QH[W VWaJH LQ WKH cR-HYROXWLRQ RI PaQ aQd PacKLQH. WKLOH SUHYLRXV
JHQHUaWLRQV RI WHcKQRORJLHV Kad LQcUHPHQWaOO\ HPaQcLSaWHd KXPaQV IURP
SK\VLcaO OabRXU, aUWLILcLaO LQWHOOLJHQcH ZRXOd, DaL cRQWHQdHd, HPaQcLSaWH
KXPaQV IURP LQWHOOHcWXaO ZRUN.15 DaL WKHQ LQWURdXcHd aQRWKHU TXRWaWLRQ
IURP MaR ZHdRQJȍV VHPLQaO WH[W OQ PUacWice WR OLQN WKH dHYHORSPHQW RI AI
WR WKH UHaOLVaWLRQ RI cRPPXQLVP:

TKH VWUXJJOH RI WKH SUROHWaULaW aQd WKH UHYROXWLRQaU\ SHRSOH WR cKaQJH WKH ZRUOd cRPSULVHV WKH
IXOILOPHQW RI WKH IROORZLQJ WaVNV: WR cKaQJH WKH RbMHcWLYH ZRUOd aQd, aW WKH VaPH WLPH, WKHLU RZQ
VXbMHcWLYH ZRUOdȉWR cKaQJH WKHLU cRJQLWLYH abLOLW\ aQd cKaQJH WKH UHOaWLRQV bHWZHHQ WKH
VXbMHcWLYH aQd WKH RbMHcWLYH ZRUOd. [Ȗ] TKH HSRcK RI ZRUOd cRPPXQLVP ZLOO bH UHacKHd ZKHQ
aOO PaQNLQd YROXQWaULO\ aQd cRQVcLRXVO\ cKaQJHV LWVHOI aQd WKH ZRUOd.16

AI, DaL cRQWLQXHd, ZRXOd bHcRPH aQ HYHU PRUH SRZHUIXO WRRO WKaW KXPaQV
cRXOd XVH WR WUaQVIRUP WKHLU RbMHcWLYH ZRUOd. MRUHRYHU, WKH cRQcRPLWaQW
dHYHORSPHQW RI ȌLQWHOOLJHQcH VcLHQcHȍ ZRXOd dHHSHQ KXPaQ VHOI-
XQdHUVWaQdLQJ aQd SURPRWH a WUaQVIRUPaWLRQ RI WKH UHOaWLRQVKLS bHWZHHQ WKH



RbMHcWLYH aQd WKH VXbMHcWLYH ZRUOdV. ȌFURP WKLV SHUVSHcWLYHȍ, DaL ZURWH LQ
cORVLQJ, ȌaUWLILcLaO LQWHOOLJHQcH aQd LQWHOOLJHQcH VcLHQcH aUH LQWHUWZLQHd ZLWK
WKH caXVH RI cRPPXQLVP!ȍ17

AW WKH VaPH WLPH aV CKLQHVH VcKROaUV aUWLcXOaWHd WKH OLQNaJHV bHWZHHQ AI
aQd cRPPXQLVP, WKH\ aOVR HQdHaYRXUHd WR cRQVROLdaWH SRZHU b\ aOLJQLQJ
WKHPVHOYHV PRUH cORVHO\ ZLWK WKH LQWHUHVWV RI WKH VWaWH. IQ KLV NH\QRWH
VSHHcK dHOLYHUHd aW WKH OaXQcK RI WKH CKLQHVH AVVRcLaWLRQ IRU AUWLILcLaO
IQWHOOLJHQcH (CAAI), QLQ YXaQ[XQ, a HaUYaUd-HdXcaWHd PaWKHPaWLcLaQ aQd
SUHVLdHQW RI WKH aVVRcLaWLRQ, SURcOaLPHd WKaW WKH PLVVLRQ RI WKH CAAI ZaV
WZRIROd: WR HQIRUcH SROLWLcaO VROLdaULW\ aQd WR IRVWHU acadHPLc dLYHUVLW\.18

WLWK LPSOLcLW UHIHUHQcH WR WKH SUHcHdLQJ dHcadH, a daUN WLPH IRU PaQ\
LQWHOOHcWXaOV ZKR VXIIHUHd SROLWLcaO SHUVHcXWLRQ, QLQ UHaVVXUHd PHPbHUV RI
WKH aXdLHQcH WKaW WKH RUJaQLVaWLRQ ZRXOd bH a VaIH KaYHQ. TKH aVVRcLaWLRQ
aLPHd WR cUHaWH aQ aWPRVSKHUH RI RSHQQHVV aQd VaIHW\ LQ ZKLcK aOO PHPbHUV
cRXOd H[cKaQJH YLHZV IUHHO\. ȌWKHQ VcLHQWLVWV cRPH WR RXU aVVRcLaWLRQȍ, QLQ
VaLd, ȌWKH\ VKRXOd IHHO OLNH WKH\ aUH UHWXUQLQJ KRPHȍ. AW WKH VaPH WLPH, QLQ
OLQNHd WKH PLVVLRQ RI WKH CAAI ZLWK WKaW RI WKH CKLQHVH CRPPXQLVW PaUW\.
HH HPSKaVLVHd WKaW WKH dHYHORSPHQW RI AI VKRXOd KaSSHQ XQdHU WKH
OHadHUVKLS RI WKH PaUW\ aQd VKRXOd dLUHcWO\ cRQWULbXWH WR WKH ȌFRXU
MRdHUQLVaWLRQVȍ aQd WKH ȌRHYLWaOLVaWLRQ RI CKLQaȍ.19

B\ UHWUacLQJ WKH HPHUJHQcH RI CKLQHVH AI aQd UHVLWXaWLQJ LW ZLWKLQ LWV
SaUWLcXOaU KLVWRULcaO cRQWH[W, ZH aUH abOH WR SaUWLaOO\ UHcRQVWUXcW WKH JORbaO
IRUcHV WKaW VKaSHd LW. AV KLVWRULcaO WH[WV UHYHaO, CKLQHVH AI ZaV bRUQ RI a
SaUWLcXOaU KLVWRULcaO PRPHQWȉa cURVVURadV LQ WLPH ZKHUH WKUHH dHcadHV RI
VRcLaOLVW SaVW LQWHUVHcWHd ZLWK a JORbaOLVLQJ SUHVHQW. FURP LWV LQcHSWLRQ,
CKLQHVH AI ZaV VKaSHd b\ WKH SROLWLcaO HcRQRP\ RI WKH MaRLVW HUa aV
VcKROaUV ZKR Kad bHHQ LPPHUVHd LQ MaU[LVP-LHQLQLVP-MaR ZHdRQJ
TKRXJKW bURXJKW WKHVH UHYROXWLRQaU\ LdHRORJLHV WR bHaU XSRQ WKH YLUJLQ
SKLORVRSKLHV RI AI. AW WKH VaPH WLPH, CKLQHVH AI ZaV aOVR HQPHVKHd LQ
JORbaO IRUcHV. TKH ILHOd ZaV bXLOW aWRS WKH LQWHOOHcWXaO IRXQdaWLRQV RI
WHVWHUQ VcKROaUVKLS, aQd VHYHUaO RI WKH SLRQHHULQJ VcLHQWLVWV ZKR
cRQWULbXWHd WR WKH ILUVW SXbOLcaWLRQV RQ AI LQ CKLQa Kad UHcHLYHd WKHLU
HdXcaWLRQ LQ WKH WHVW bHIRUH 1949. TKLV cRQIOXHQcH RI QaWLRQaOLVW aQd
JORbaOLVW IRUcHV ZRXOd cRQWLQXH WR VKaSH WKH dHYHORSPHQW RI CKLQHVH AI IRU
dHcadHV WR cRPH.

The Future is Black



IQ a UHcHQW HSLVRdH RI QiSaVhXR (奇刁妌), a SRSXOaU CKLQHVH dHbaWH VKRZ,
cRQWHVWaQWV ZHUH SUHVHQWHd ZLWK WKH IROORZLQJ SURPSW: ȌII WKHUH H[LVWHd a
ȐbOacN WHcKQRORJ\ȑ WKaW ZRXOd HQabOH a SHUVRQ WR WUadH a SRUWLRQ RI WKHLU
OLIH IRU PRQH\, RXJKW ZH cROOHcWLYHO\ SHUPLW LW?ȍ20 BRWK WHaPVȉWKH RQH
aUJXLQJ LQ IaYRXU RI WKLV K\SRWKHWLcaO SURSRVLWLRQ aQd WKH RWKHU aJaLQVWȉ
SUHVHQWHd ZLdH-UaQJLQJ H[SRVLWLRQV URRWHd LQ SKLORVRSK\, HWKLcV, HcRQRPLcV,
aQd SHUVRQaO H[SHULHQcH. AIWHU WKH URXQdV RI dHbaWH ZHUH RYHU, aQd
PHPbHUV RI WKH aXdLHQcH Kad caVW WKHLU YRWH IRU ZKLcKHYHU WHaP WKH\ IHOW
SUHVHQWHd WKH PRVW SHUVXaVLYH caVH, Ma DRQJ, WKH KRVW aQd SURdXcHU RI WKH
VKRZ, cOHaUHd KLV WKURaW aQd RIIHUHd a cRQcOXdLQJ WKRXJKW:

WaV WKHUH HYHU a VLQJOH WHcKQRORJ\ LQ KXPaQ KLVWRU\ WKaW ZaV OaWHU SURYHQ WR bH XQaPbLJXRXVO\
RU ZKROO\ KaUPIXO? BaVHd RQ P\ OLPLWHd NQRZOHdJH, I caQQRW WKLQN RI aQ\. BOacN WHcKQRORJLHV,
RU aQ\ QHZ WHcKQRORJLHV, aOZa\V SURYLdH WKLV ZRUOd ZLWK LQcUHPHQWaO [JaLQV]. IW LV QHYHU a ]HUR-
VXP JaPH. A QHZ WKLQJ aSSHaUVȉaQd LW dRHV QRW QHcHVVaULO\ OHad WR PH KaYLQJ PRUH aQd \RX
KaYLQJ OHVV, QRU \RX KaYLQJ PRUH aQd PH KaYLQJ OHVV. MRVW OLNHO\, LW ZLOO HQd XS bULQJLQJ PH
VRPH bHQHILW, ZLWKRXW caXVLQJ \RX WR ORVH aQ\WKLQJ. ThaW iV ȌWechQRlRg\ȍȉiW iV a game ZheUe
eYeU\RQe ZiQV.

TR a QRQ-MaQdaULQ-VSHaNHU, Ma DRQJȍV VaQJXLQH aVVHVVPHQW RI
WHcKQRORJLcaO SURJUHVV PLJKW VRXQd QaLYH, HYHQ aOLHQ. IQ EQJOLVK WKH WHUP
ȌbOacN WHcKQRORJ\ȍ HYRNHV LPaJHV RI dLJLWaO PaUNHWV IRU XQWUacHabOH
WUaQVacWLRQV, RPQLSUHVHQW cRQWURO V\VWHPV, aQd RWKHU d\VWRSLc WHcKQRORJLHV
SOacHd LQ WKH VHUYLcH RI LPPRUaO HQdV. BXW LQ WKH SLQRVSKHUH (WKH OLQJXLVWLc
VSacH RI CKLQHVH-OaQJXaJH dLVcRXUVH), ȌbOacN WHcKQRORJ\ȍ LV a cRQcHSW ZLWK
RYHUZKHOPLQJO\ SRVLWLYH cRQQRWaWLRQV. FLUVW SRSXOaULVHd aURXQd 2016, WKH
\HaU WKaW AOSKaGR dHIHaWHd GR PaVWHU LHH SHdRO LQ WKH OHJHQdaU\ KXPaQ-
YHUVXV-PacKLQH JaPH, WKH WHUP UHIHUV WR WKRVH WUaQVIRUPaWLYH WHcKQRORJLHV
ȉAI IRUHPRVW aPRQJ WKHPȉWKaW aUH bHOLHYHd WR KROd WKH SRWHQWLaO WR
UadLcaOO\ UHVKaSH VRcLHW\ LQ cROOHcWLYHO\ dHVLUHd Za\V. AV WKH WLWOH RI RQH
aUWLcOH SXbOLVKHd LQ TechQRde SXW LW VXccLQcWO\, ȌTKHUHȍV NRWKLQJ DaUN RU
EYLO AbRXW ȐBOacN THcKQRORJ\ȑ [LRVW IQ TUaQVOaWLRQ]ȍ.21

IQ RUdHU WR PaNH VHQVH RI WKLV HYRcaWLYH WHUP aQd LWV cRXQWHULQWXLWLYH
aVVRcLaWLRQV, LW LV KHOSIXO WR H[SORUH KRZ ȌbOacN WHcKQRORJ\ȍ ZaV LQWURdXcHd
LQWR, aQd UHLQYHQWHd ZLWKLQ, WKH CKLQHVH cXOWXUaO cRQWH[W. TKH SKUaVH ILUVW
aSSHaUHd LQ JaSaQHVH aV bXUakkX WekXQRURji, ブラックテクノロジ  , a
RRPaQML UHQdHULQJ RI WKH EQJOLVK ZRUdV ȌbOacNȍ aQd ȌWHcKQRORJ\ȍ. TKLV
cRPSRXQd ZaV cRLQHd b\ SKRML GaWRK, aXWKRU RI FXll MeWal PaQic!, a VHULaO
OLJKW QRYHO aQd aQLPH VHULHV.22 IQ WKH ILcWLRQaO ZRUOd RI FXll MeWal PaQic!,
bXUakkX WekXQRURji UHIHUV WR a cOaVV RI WHcKQRORJLHV VR adYaQcHd WKaW WKH\



H[cHHd SUHVHQW KXPaQ cRPSUHKHQVLRQ. TKHVH LQcOXdH bRWK IXWXULVWLc IRUPV
RI UHaO-ZRUOd WHcKQRORJLHV VXcK aV aUWLILcLaO LQWHOOLJHQcH, aQd P\WKLcaO RQHV
VXcK aV WKH ȌFaLU\ȍV E\Hȍ aQd ȌEOHcWURQLc CRQcHaO S\VWHPȍ.23

GaWRK MX[WaSRVHV bXUakkX WekXQRURji ZLWK WKH WHUP haiWekX, ハイテク ,
IURP WKH EQJOLVK ȌKLJK-WHcKȍ, WR dLVWLQJXLVK LW IURP RUdLQaU\ WHcKQRORJLHV
WKaW H[LVW aW RU QHaU WKH HdJH RI WKH cXUUHQW WHcKQRORJLcaO IURQWLHU. HaiWekX RU
KLJK-WHcK LV SUHVHQWLVP LQ LWV RULHQWaWLRQ. IQ bRWK EQJOLVK aQd JaSaQHVH, WKH
SKUaVH LV JHQHUaOO\ LQYRNHd HLWKHU LQ UHIHUHQcH WR WKH PRVW adYaQcHd IRUPV
RI WHcKQRORJ\ SUHVHQWO\ aYaLOabOH RU WR WKRVH WHcKQRORJLHV ZKLcK KaYH
H[LVWHd IRU PaQ\ dHcadHV, bXW aUH MXVW QRZ bHJLQQLQJ WR ILQd ZLdHVSUHad
aSSOLcaWLRQ (H.J. caUbRQ QaQRWXbHV, ZKLcK ZHUH dLVcRYHUHd LQ 1952, bXW
KaYH RQO\ UHcHQWO\ bHHQ XVHd WR SURdXcH caUbRQ ILbUH RbMHcWV IRU PaVV
cRQVXPSWLRQ). BXUakkX WekXQRURji, b\ cRQWUaVW, VKLIWV WKH IUaPH RI UHIHUHQcH
aZa\ IURP WKH SUHVHQW aQd LQWR WKH IXWXUH. IW LV XVHd WR cRQYH\ WKH
LQcRPSUHKHQVLbOH SRZHU RI XQNQRZabOH, aOPRVW P\VWLcaO WHcKQRORJLHV,
aORQJ ZLWK WKHLU XQbRXQdHd SRWHQWLaO IRU cUHaWLRQ aQd dHVWUXcWLRQ.

TKH CKLQHVH WHUP heikeji (汩䝩技 ), a dLUHcW WUaQVOaWLRQ RI bXUakkX
WekXQRURji, UHWaLQHd LWV JaSaQHVH SURJHQLWRUȍV cRQQRWaWLRQV RI LQHIIabOH
SRZHU, bXW VWULSSHd aZa\ WKH cRUUHVSRQdLQJ H[LVWHQWLaO cRQcHUQV. AV
H[SOaLQHd LQ WKH 2018 aQQXaO UHSRUW RI WKH CKLQHVH NaWLRQaO LLQJXLVWLc
CRPPLWWHH (aQ HQWLUH VHcWLRQ RI ZKLcK ZaV dHdLcaWHd WR H[SOLcaWLQJ WKH
PHaQLQJ RI ȌbOacN WHcKQRORJ\ȍ), WKH hei (汩 , bOacN) LQ heikeji (bOacN
WHcKQRORJ\) IaOOV RXWVLdH RI aQ\ H[LVWLQJ PHaQLQJ RI WKH WHUP ȌbOacNȍ LQ
PRdHUQ CKLQHVH, ZKLcK UaQJHV IURP ȌdaUNȍ aQd ȌKLddHQȍ WR ȌLOOLcLWȍ aQd
ȌHYLOȍ. TR WKH cRQWUaU\, LW VLJQaOV aQ LQWHQVHO\ SRVLWLYH RXWORRN WRZaUd WKH
IXWXUH; heikeji UHIHUV WR cRQcHSWXaO WHcKQRORJLHV ZLWK LPPHQVHO\
WUaQVIRUPaWLYH SRWHQWLaO WKaW aUH ȌdLIILcXOW WR UHaOLVH aW WKH SUHVHQW PRPHQW
bXW cRXOd bH UHaOLVHd LQ WKH IXWXUHȍ.24

Heikeji TXLcNO\ aVVXPHd a SURPLQHQW SOacH LQ CKLQHVH SRSXOaU dLVcRXUVH.
IQ 2017, WKH ChiQeVe IQWeUQaWiRQal Big DaWa E[SR SURXdO\ UHOHaVHd LWV ȌTRS
THQ BOacN THcKQRORJLHVȍ, a UaQNHd OLVW RI cXWWLQJ-HdJH LQQRYaWLRQV WKaW ZHUH
KHOSLQJ WKH VWaWH ȌbXLOd VWURQJHU, PRUH LQWHOOLJHQW OLIHȍ.25 TKH WHUP ZaV VRRQ
cRRSWHd b\ OHadLQJ WHcK cRPSaQLHV IRU IXWXULVWLc SURdXcW bUaQdLQJ. IQ WKH
adYHUWLVLQJ caPSaLJQV RI XLaRPL ( 小 䨋 ), WKH OaUJHVW SURdXcHU RI
VPaUWSKRQHV aQd HOHcWURQLcV LQ CKLQa, WKH ILUP cKaUacWHULVHd VHYHUaO RI LWV
IOaJVKLS SURdXcWV aV ȌbOacN WHcKQRORJLHVȍ. DXULQJ RQH HVSHcLaOO\ PHPRUabOH
SURdXcW OaXQcK LQ 2016, WKH IRXQdHU aQd CEO RI XLaRPL, LHL JXQ, VWRRd LQ



IURQW RI a bOacN VcUHHQ XSRQ ZKLcK WKUHH PaVVLYH cKaUacWHUV ZHUH SURMHcWHd
ȉhei 汩, ke 䝩, aQd ji 技 . TKH LdHa TXLcNO\ VSUHad acURVV WKH SLQRVSKHUH.
FRU H[aPSOH, SLQJWHO (SLQJaSRUH THOHcRPPXQLcaWLRQV LLPLWHd) VWaUWHd
cXUaWLQJ LWV RZQ aQQXaO OLVW RI bOacN WHcKQRORJLHV cRPLQJ WR PaUNHW aQd
HPSKaVLVLQJ KRZ WKH OLJKWQLQJ-IaVW WHOHcRPPXQLcaWLRQ VHUYLcHV LW SURYLdHV
ZRXOd bH LQdLVSHQVabOH IRU WKH UROOLQJ RXW RI WKHVH LQQRYaWLRQV.26 B\ 2018,
WKHUH ZHUH PRUH WKaQ 360,000 UHcRUdHd PHQWLRQV RI heikeji LQ SLQRSKRQH
PHdLa SHU da\.27

IQ WKLV WUaQVOLQJXaO Rd\VVH\ȉIURP bXUakkX WekXQRURji WR heikeji WR bOacN
WHcKQRORJ\ȉHacK LQVWaQcH RI WUaQVOaWLRQ ZaV aQ acW RI UHLQYHQWLRQ ZKLcK
LPbXHd ȌbOacN WHcKQRORJ\ȍ ZLWK QHZ PHaQLQJ. TKLV WHUP, ZKLcK RQcH
HYRNHd RWKHUZRUOdO\ LPaJLQaULHV, KaV bHcRPH LQcUHaVLQJO\ HQYHORSHd b\
WKH PXQdaQH SUHVHQW. AV PRUH aQd PRUH cRPPHUcLaO aSSOLcaWLRQV cOaLP WKH
OabHO RI bOacN WHcKQRORJ\, WKH PaJLc RI WKH WHUP ZLOO cRQWLQXH WR IadH.
PHUKaSV, LQ WKH QRW-VR-dLVWaQW IXWXUH, SHRSOH PLJKW RQcH PRUH IHHO WKH QHHd
WR UHacK LQWR WKH UHaOP RI VcLHQcH ILcWLRQ aQd ILQd aQRWKHU WHUP WR UHLJQLWH
H[cLWHPHQW LQ WHcKQRORJLHV WKaW UHPaLQ RXW RI UHacK \HW WaQWaOLVLQJO\ cORVH.

Grounding AI
IQ JXO\ 2020, aW WKH WKLUd aQQXaO WRUOd AI CRQIHUHQcH LQ SKaQJKaL, JacN Ma
aQd EORQ MXVN ZHUH LQYLWHd bacN WR cRQWLQXH WKHLU SXbOLc dLVcXVVLRQ RQ WKH
IXWXUH RI AI. TKLV WLPH, KRZHYHU, bHcaXVH RI WKH UaJLQJ JORbaO SaQdHPLc,
Ma aSSHaUHdȉZLWK WKH KHOS RI AI WHcKQRORJ\ȉLQ KRORJUaP IRUP. IQ KLV
VSHHcK, KH adRSWHd a QRWLcHabO\ PRUH VRPbUH WRQH. HH cRQWHQdHd WKaW ZKLOH
UHcHQW adYaQcHV LQ AI ZHUH YHU\ SURPLVLQJ aQd ZHUH bHJLQQLQJ WR XQORcN
QHZ OHYHOV RI ZHaOWK aQd SRZHU, WKRVH UHaOLVHd JaLQV ZHUH QRW bHLQJ
dLVWULbXWHd HTXLWabO\. ȌTRda\, ZH KaYH XQSUHcHdHQWHd UHVRXUcHV aQd ZHaOWK
aQd aQ HYHU PRUH SRZHUIXO abLOLW\ WR SURcHVV LQIRUPaWLRQ aQd cRXQWHUacW
ULVNVȍ, KH UHPaUNHd, bXW addHd WKaW WKHVH UHVRXUcHV ȌKaYH bHHQ XVHd WR
SURdXcH cKaVPV aQd HQOaUJH dLIIHUHQcHVȍ. TKLV, KH aUJXHd, ZaV bHcaXVH
KXPaQLW\ ȌVWLOO OacNV WKH ZLVdRP WR cROOabRUaWH LQ VKaULQJ UHVRXUcHV aQd WR
cRPPXQLcaWH aQd H[cKaQJH [Ȗ] aPRQJ dLIIHUHQW cXOWXUHVȍ.28

MaȍV VROHPQ UHIOHcWLRQV RQ WHcKQRORJLcaO LQHTXaOLW\ VWRRd LQ VKaUS
cRQWUaVW WR WKH XQbULdOHd SRVLWLYLVP KH Kad H[SUHVVHd LQ KLV cRQYHUVaWLRQ
ZLWK MXVN a \HaU HaUOLHU. PHUKaSV LW ZaV bHcaXVH KH ZaV QRZ VSHaNLQJ LQ a
PRUH RIILcLaO caSacLW\ aV WKH cR-cKaLU RI WKH UN HLJK-LHYHO PaQHO RQ



DLJLWaO CRRSHUaWLRQ. OU SHUKaSV QHZ JORbaO cKaOOHQJHV Kad WHPSHUHd KLV
HQWKXVLaVP. AV WKH COVID-19 SaQdHPLc ULSSHd WKURXJK VRcLHWLHV, dHUaLOHd
HcRQRPLHV, aQd cOaLPHd WKH OLYHV RI PLOOLRQV, LW bHcaPH HYLdHQW WKaW
WHcKQRORJLcaO adYaQcHPHQWV aORQH cRXOd QRW VaYH KXPaQLW\ LQ WKH IacH RI
cRPSOH[ aQd IaVW-PRYLQJ cULVHV. AOWKRXJK WKHUH ZHUH QRWabOH HIIRUWV RQ WKH
SaUW RI VcLHQWLVWV, ILUPV, aQd JRYHUQPHQWV WR dHSOR\ AI-HQabOHd
WHcKQRORJLHV LQ WKH dHYHORSPHQW RI QRYHO WRROV WR WUacN aQd cRQWaLQ WKH
VSUHad RI WKH YLUXV, VXcK HIIRUWV XOWLPaWHO\ VWXPbOHd aV a UHVXOW RI SHRSOHȍV
PLVWUXVW RI HacK RWKHU, RI JRYHUQPHQWV, aQd RI JORbaO LQVWLWXWLRQV. CHQWUaO WR
MaȍV UHIOHcWLRQ ZaV a QHZIRXQd XQdHUVWaQdLQJ: LW LV KXPaQLW\, UaWKHU WKaQ
WHcKQRORJ\, WKaW LV aW WKH KHaUW RI JUaQd cKaOOHQJHV aQd WKHLUȉSRWHQWLaOO\
HTXaOO\ JUaQdȉVROXWLRQV.

DLd WKH VRcLaO aQd WHcKQRORJLcaO VKLIWV aVVRcLaWHd ZLWK WKH JORbaO
SaQdHPLc IXQdaPHQWaOO\ aOWHU CKLQHVH VRcLaO cRQcHSWLRQV RI AI? TKH
aQVZHU LV aOPRVW cHUWaLQO\ \HV. BXW LW LV SHUKaSV WRR HaUO\ WR Va\ KRZ
H[acWO\. IQ 2021 ORcaO JRYHUQPHQWV ZRUNLQJ LQ cROOabRUaWLRQ ZLWK SULYaWH
cRPSaQLHV cRQWLQXHd WR JHQHUaWH KHadOLQHV b\ SURacWLYHO\ dHSOR\LQJ AI
WHcKQRORJLHV WR PRQLWRU aQd cRQWURO WKHLU SRSXOaWLRQV LQ WKHLU HIIRUWV WR VWaYH
RII WKH SaQdHPLc.29 AW WKH VaPH WLPH, OHadLQJ CKLQHVH WHcK ILUPV caPH XQdHU
LQcUHaVLQJ JRYHUQPHQWaO VcUXWLQ\ IRU WKHLU daWa PaQaJHPHQW aQd VKaULQJ
SUacWLcHV.30 HRZ WKHVH HYHQWV ZLOO XOWLPaWHO\ SOa\ RXW LQ WKH UHaOP RI LdHaV
UHPaLQV WR bH VHHQ. WKaW ZH caQ bH VXUH RI, WKRXJK, LV WKaW aV CKLQa
cRQWLQXHV WR adYaQcH WKH JORbaO dHYHORSPHQW RI AI, WKH cRQcHSW RI CKLQHVH
AI ZLOO cRQWLQXH WR bH UHVKaSHd b\ JORbaO IRUcHV aQd LPbXHd ZLWK QHZ
Oa\HUV RI PHaQLQJ.

CKLQHVH AI ZaV bRUQ RI a SaUWLcXOaU KLVWRULcaO PRPHQW LQ CKLQaȍV SRVW-
VRcLaOLVW WUaQVLWLRQ, ZKHQ WKH QaWLRQ ZaV WaNLQJ WHQWaWLYH VWHSV WRZaUdV
UHLQWHJUaWLQJ ZLWK WKH JORbaO HcRQRP\. TKH ILUVW JHQHUaWLRQ RI CKLQHVH AI
VcKROaUV dUHaPHd RI bXLOdLQJ aQ ȌIQWHOOLJHQcH ScLHQcHȍ ZKLcK, RQ WKH RQH
KaQd, ZRXOd aSSO\ VWaWH-VSRQVRUHd LdHRORJLHV WR XQdHUVWaQdLQJ QHZ
WHcKQRORJLHV aQd WKHLU UHOaWLRQVKLS ZLWK KXPaQV bXW, RQ WKH RWKHU KaQd,
ZRXOd aOVR VHUYH aV a bULdJH IRU LQWHOOHcWXaO H[cKaQJHV ZLWK WKH WHVW. AW WKH
KHaUW RI WKLV dLVcLSOLQH ZaV WKH cRQcHSW RI UeQgRQg ]hiQeQg (ȌKXPaQPadH
LQWHOOLJHQcHȍ), a WHUP RULJLQaOO\ LPSRUWHd IURP JaSaQHVH bXW ZKLcK aVVXPHd
XQLTXH cXOWXUaO VLJQLILcaQcH LQ CKLQa. RHbRUQ ZLWKLQ a MaU[LVW
SKLORVRSKLcaO IUaPHZRUN, UeQgRQg ]hiQeQg SOacHd KXPaQLW\ aW WKH KHaUW RI
AI aQd YLHZHd LWV ULVH aV WKH QH[W LQHYLWabOH VWaJH RI KXPaQ-PacKLQH



HYROXWLRQ. SXcK a SKLORVRSKLcaO SRVLWLRQ cRQWLQXHV WR LQIRUP WKH cRQcHSW RI
CKLQHVH AI WRda\. MRUH UHcHQWO\, LPSRUWHd cXOWXUaO SURdXcWV IURP JaSaQ
KaYH cRQWLQXHd WR VKaSH SLQRSKRQH dLVcRXUVH. BOHHdLQJ-HdJH WHcKQRORJLHV
VXcK aV AI aUH QRZ dHVcULbHd aV ȌbOacN WHcKQRORJLHVȍ (heikeji), a WHUP WKaW
ZaV WUaQVOaWHd LQWR CKLQHVH b\ IaQV RI JaSaQHVH aQLPH aQd KaV VLQcH
aVVXPHd a SURPLQHQW SOacH LQ SRSXOaU AI LPaJLQaULHV. II WKHUH LV VRPHWKLQJ
WR bH OHaUQHd IURP WKLV H[SORUaWLRQ RI WKH HYROXWLRQaU\ WUaMHcWRULHV RI WKHVH
WZR LPSRUWaQW WHUPV, LW PLJKW bH WKaW WaNLQJ WKH WLPH WR XQdHUVWaQd WKH
PXOWLIacHWHd, VRPHWLPHV cRQWUadLcWRU\, SROLWLcaO, aQd SKLORVRSKLcaO
LQIOXHQcHV WKaW cRQVWLWXWH RXU cRQcHSWV LV aQ LQdLVSHQVabOH VWHS RQ WKH Za\
WR IRUJLQJ a WUXH LQWHUcXOWXUaO dLaORJXH RQ AI.
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