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300
Algorithm 1: Streamline CFR with Simultaneous Updating %
1 Function SCFR (th,my, my):
2| i=P(h
3| li<=lih)
4| ifhelthen
5 | retun([dy(l; )orf, off (1,4 (I, )orhyoff, (1]
g | elseif P(h) = -1then
7| ve[00
8 Forae A(l,)do
9 v'«— SCFR(tha,m,, m,)
10 v e—v+v'oi(all)
11 return v
121 else o o o .
13 ve—[00]vi(|.) <=0t (|.) <=0
14 For ac A(/.)do
15 if i=0 then
16 V' = SCFR(t,ha,my0y(ally)m )
17 vt (all,) «—v'[0]
18 v <= v+ [v'[0o; (el V' [1]
19 else
20 v' <— SCFR(t,ha,m, 0 (all,))
21 vifall;) <= v[1]
22 v e— v+ [v'[0]v'[1]o(all. )]
23 ForaeA( ) do
2 rF(all) = v alh) vl
23 0; (I,) <+— CalculateStrategy(r'(-|/;)/;)
26 6" (1,) < (1-a(t)o; (1) +a(t)a, (1
21 [ return v
28

29 Function CalculateStrategy (R, (-|/,),1,)

30| sum <—Z zeurymax(Ry(all;), 0)

31| ForacA(l;)do

20 L ofall)= =20 it sum> 0 else m
33| retuno ()

34

FIG. 3
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Initialize an iterative strategy of an actionin a state of a party in t=1 iteration

402

400

A convergence condition is met?

\
404

No,t=1+1

A

In {-th iteration, £>1

Identify an iterative strategy of an action in a state of a party in an (t-1)-th iteration, wherein
the iterative strategy of the action in the state of the party in the [t-1[)-t iteration represents
aprobability of the action taken by the party inthe state in the (i-1)-th iteration

!

Compute a regret value of the action in the state of the party in the (-1)-th iteration
based on the iterative strategy of the action in the state of the party in the (t-1)-th iteration

|

Compute an incremental strategy of the action in the state of the partyin the -th iteration based
on the regret value of the action in the state of the party in the (t-1)-th iteration but notany
regret value of the action in the state of the party in any iteration prior to the (t-1)-thiteration

|

Compute an iterative strategy of the action in the state of the party in the t-th iteration based on
aweighted sum of the iterative strateqy of the action in the state of the party inthe (t-1)-th
iteration and the incremental strategy of the action in the state of the party in the t-th iteration

!

~406

~408

410

412

414

Store the iterative strategy of the action in the state of the party in the t-th iteration

A 4

Qutput the iterative strategy of the action in the state ofthe party in the t-thiteration -

FIG. 4
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Initialize an action selection policy of an execution device int =1 iteration . g 602

Yes

600

604 - --.\\ /\

No, t=t+1

h 4

Int-th iteration, t>1 , for each action among a plurality of possible actions in a current
state of the execution device in a current iteration

obtain an action selection policy in the current iteration :f - 605
v _
obtain a respective first reward for the each action ‘i'/ 606

. ]
v 608

compute a first reward of the current state based on the respective first reward for the each action

I

compute a respective regret value of the each action based ona difference betweenthe respective |~ 610
first reward for the each action and the first reward of the current state

.

compute an incremental action selection policy based on the respective regret value of the each action :f - 612

v

compute a second reward for the current state based on the respective first rewards for the actions -614
and the incremental action selection policy

.

replace the first reward for the current state with the second reward for the current state —i/ ) 61 6

No, current state =

618— previous state
_ Reach the initial state?
Yes
A 4
determine the action selection policy in the next iteration based on the second l/ 620
reward of the current state
|
» control operations of the execution device according to the action selection palicy @ 62 2

FIG. 6
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700

Interface 704
Processor /_\
@ w
' Database
Memory
707 106
703 Strategies
Application /16
708
AP
712
Service Layer
Power Supply
714

Computer 702

FI1G. 7
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First obtaining module

- 801

Second obtaining module

-802

First computing module

-803

Second computing module

-804

Third computing module

-805

Fourth computing module

-806

Replacing module

-807

Determining module

- 808

Controlling module

- 809

FIG. 8
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