
www.xinyiliu.net

!"#$#%&'()*+,-./0123456789:;<=>?@:A,BC<D#

!"!!#"$#"%&&

!"#$%%&'()*+,-./0123456+789:;<=>?@ABCDEF
GHIJKL)MN(OPQR+STUVWXYZ[F\]^_`(ab+@cd7(e
f3gCh

ijkIl=+7WkImn2opqrst\uvwxyz{y|}~��N(Y��J�7��
�������(��C���(�b��+����(��\����� ¡(¢£+¤
@¥¦Y�L^4(§¢¨b©ª«¬®¯\°±²³C´µ¶·(+8d¸¹ºf»}
¸¼½2¾·¿À=(ÁÂÃ+SÄÅÆÇCÈdÉÊ@Ë+ÌÍ�ÂÎHnÏÐÑÒÒj
�ÓÔjÍÕ+}ÖrX��(ÂË×Ø\1´ÙÚÛÜÝ9q�ÞßÇCh

7Wkàm(áâãäå,æçè5é+ê½¦7ëì(d+7Wío9®îïðÇ(HI
ñ°9ò�ó�ôõ(ö�÷øµù+úûü\Dý(ÂÎþÿDý(~!"#�$®¯�
%(Ûf�&'()+��(*+L)d�dº,-.7WÛÉ/01à#h

7234+56789:;<f=>@�?@¸(ABCCå7(DTd¦ÂÎEFp@G
�eµH+ê�97ÈIJHª4(KLMN\KOPQN+0RpÙSVWTÁ(mWC
UVµù+7úØWáXY@AZW(1ð+[\],�Þ^_9V`abc(Çð+TU
9d��=e³`@fKgHNCh6+9ZWijØð+ú097klmn;opxy{q{yrxs
tu(�ª=&'Ë®Ch

k=vp(7klmn;tuddwxy§z{|}~o�����y{�h �vx�{xy�v|�vxs9�q��
��(�1��xyo��y��x�|�h px{yx�z�h�y|�sC¶�´��Ô��\����+VWô
��(H�d9���xy(��Ç oq¡¢£¤+¶¥9X¦(�§Ç¨ÕK¡¢©
ªCÖ�ß<f9�«©t¬b¹o�m®s¯�ð°H±²³m(´µ\©ª(�¶Ch

·è¸¹`KgHN(O²º+�d7klmn;tuÇôÛf(þ»¼¶C½ÿKgHN
dó�©ª¾¿\ÀF(Á@¥Cxyi�Ç+�ß<f�°ÂÃSÄÅÞ�O²º(©ª
Æ�+ÇÈÉÊË\Ì�³�O²º(¡¢¨bC9�ÍXß(ÎÏ¯+¡¢«ÐÑÒÓÔ
Õª((ÖCh

×vd�`7klmn;tu9Ø��Ô�Ù�ÚÛÜüÉÝÞ��ª9ß�xyÇ@àá
â+}ãääålÚæ8�°Km\],VYm�ç0èéCêë7Wôì(@íÍî9
ãäïð�ãäïålð+{|}~´;ñÆòoó�ôõyö�xh uv÷øs(m�ç0§zù��ôú�v�5ûüý
�þ°+Ñi{|}~o�����y{�h �vx�{xy�v|�vxsÿ!(>"#$opxy{q{yrxh uuh ó�us\
ù��ôú�v�¾Í(É%&'#$o��pqãs+7klmnu u;�`(§z()*+¡,�
o���ôhv�-{y�hv�x./{0hs\1e&'o{��vr/{÷�|�vxh��y{v�vzs(g23]4A +}Ö5îï

qó�ôõypxy{ Chã

ãäï6l7+ãäïål8+(4A9:¬æ;[q<¶=¸>ßp?@�ACÜ�Bó�ôõypxy{h

 https://www.deepmind.com/blog/deepmind-and-blizzard-open-starcraft-ii-as-an-ai-research-environment 1

  https://develop.battle.net/documentation/starcraft-2

 https://www.deepmind.com/blog/alphastar-mastering-the-real-time-strategy-game-starcraft-ii2

/1 2

https://www.deepmind.com/blog/deepmind-and-blizzard-open-starcraft-ii-as-an-ai-research-environment
https://develop.battle.net/documentation/starcraft-2
https://www.deepmind.com/blog/alphastar-mastering-the-real-time-strategy-game-starcraft-ii


www.xinyiliu.net

�CÎJ+Û�qDEc��ßF�MÔGHIJó�ôõy�/oºèwK,Ly¹`MNO
Ps(�Ï C�Q9§��m$+æ'¡iRS(ó�ôõypxy{ºKèm�>ßTU(÷ø CV W

�iôX 7(Y5d$Z[�\K�ßNÍî]�£e+9xy��KX¦(^�+%ª
¯�_(úd½«(¡¢`a\beCc¼v+8dËd@�09efX�(ÎÏ¯¿]g
á(KLMN\KOPNCh

7(°±789:;(haidj�7klmnuu;Ç(Lk\OPQCòÀ(xy�ª�
Új+�°½Ü\>?Ü(�l¼¶+ê°`K�å©ªN(LM\OP(H¶S/Km]
S£++nOop±�qÇ(LRrM\eM0ªCVù+VWstºd(xy½ÔKô`
èb(fu$�è>Ç�èÊ×ê��vbº��ÇîCß@wLkx·�Úè³X(yj
ß1¿z+,KI�óe{(|}C~¯xy(Hö+��Í�VWg²dÚKL%N(�
���CôÒ�(8d6wLk\ãwOPQ(wþ+èS�^_9@Ig`��(P��H
Ç+ùÂ�`�ÕÕCh

åÖ�9ó�ôõypxy{5îµ�+ù��ôú�v�¾Í(¾ª1e&'#$o��pqãs8�¡b�q
95G(�%ÁÇXKLMN(0Ú��\_b�� C7W���3k�ç0��9�

ó�ôõypxy{Úù(4AÇ·(º�¡O^��+�`!þÜüÉ0Ú\É%&'(b�+8b
�q,�beÓ�Y�p���ý(m�%ÁÇj(�Á C�åù��ôú�v���qZW�Ùð

��(m�ç0e^oóuhyz�vxs�Ú97klmnuu;(%ÁÇ�³m�Ç(��>ß+H
EK�iÈK��[+©��(¾Í¼ºn0�Ñiù��ôú�v�\{|}~(¾ª#$+&
'(©ªÀF\�¦��+j¦ ¡¢Ï(ç0e^£ç½2£¤CF\4Ë+xy=(
KL%NºK�((ÉZCh

ÉTãä¥l�+7klmnu;(¦§úK�0dV(¨��¦½Ô´©ª(�å«¹O
�+¦e¬�(®¯°±¼²îq��(³´µCÖ�¶�·¸¹(Hº»¼É½+Ö¾
@I¿�9|TU�(ç0À��¡9ÁÂ(��%ÁÇO®ÃÄC7È0ÅÅØJKL
%N(Æ�úKIÇÈ�É(L)Êæ+!�7Ë3ç0YZ(¡¢\ù��ÕCh

7T+789:Ì��xy��w�{Í�;(K·Y%ÁN8d¥à��(ÎÏtÐC0KÉZ,kü
KàÑNÒoÓqóÔ^l®(Õ���d@íd�(Öm×°¡ØCÙ@(�ÚÔ�ud+
Û@d��ºÜÝqm�ç0�®m+�ÞÛ�¦Vßìkà°±Ch

 https://www.youtube.com/watch?v=FWbVseLiopw 3

   https://www.youtube.com/watch?v=cUTMhmVh1qs 

 https://starcraft2.com/en-us/ladder/grandmaster/2 4

  https://en.wikipedia.org/wiki/AlphaStar_(software)

 https://github.com/llSourcell/A-Guide-to-DeepMinds-StarCraft-AI-Environment/blob/master/5

A%20Guide%20to%20DeepMind's%20StarCraft%20AI%20Environment.ipynb

 https://www.deepmind.com/blog/alphastar-mastering-the-real-time-strategy-game-starcraft-ii6

/2 2

https://starcraft2.com/en-us/ladder/grandmaster/2
http://www.apple.com/cn
https://github.com/llSourcell/A-Guide-to-DeepMinds-StarCraft-AI-Environment/blob/master/A%20Guide%20to%20DeepMind's%20StarCraft%20AI%20Environment.ipynb
https://github.com/llSourcell/A-Guide-to-DeepMinds-StarCraft-AI-Environment/blob/master/A%20Guide%20to%20DeepMind's%20StarCraft%20AI%20Environment.ipynb
https://github.com/llSourcell/A-Guide-to-DeepMinds-StarCraft-AI-Environment/blob/master/A%20Guide%20to%20DeepMind's%20StarCraft%20AI%20Environment.ipynb
https://www.youtube.com/watch?v=FWbVseLiopw
https://www.youtube.com/watch?v=cUTMhmVh1qs
https://www.deepmind.com/blog/alphastar-mastering-the-real-time-strategy-game-starcraft-ii

