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Agent-behavior strategy in serial multi-task coalition formation
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Abstract: Agent-coalition is an important approach to agent-coordination and cooperation, in which the coalition for-
mation is a key topic. Existing researches are restricted in single-task environments, and the results are not applied to
multi-task environments. In this paper, a new agent behavior strategy in serial multi-task coalition formation for problem-
solving is presented. The conclusion shows that the agent-task selection is a Markov Decision Process. The Q-learning is
used to optimize the behavior strategy for a single agent, and the cooperative multi-agent reinforcement learning improves

the learning rate. Experiments prove that the strategy can effectively and serially form coalitions for multi-task.
Key words: serial multi-task; coalitions; Agent behavior strategy; Q-learning

1 5|E (Introduction)
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2 Ja) @R (Problem description)
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3.1  Agent/J{E 55 % #F i #2 (Process of Agent task
selection )
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EX 2  AgentlIEIELEA Action = {J, K }.
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3.2 T Q-2 M Agent AT A 3K B (Optimal
Agent behavior strategy based on Q-learning)
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3.3 BB B Rt #2 (Coalition formation process )
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WA FERIB AL ST = {T1,72,173, T},
B AT S R 7 K4 B = (3,5,8),
Br: = (6,10,3), Brs = (2,4,5)81 B« = (6,9,6),
5E AT 55 P Be R4S IR 2 70 ) - P(T) = 32,
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P(T?) = 38, P(T?) = 22F1P(T*) = 42; MASH 147
1E8/ MM Agent, Agent = {1,2,--- ,8}, &/ Agent
kIR RE 7 0] 54 By (FH T MR BR 6, AN T 210 ). 42 B
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Table 1 Tasks that Agents expect to join and the

corresponding ability vector

Agent 1% fi& ) DUk
1 b (0,0,4)
2 bha, bR, b (3,0,0), (0,6,0), (0,0,5)
3 blabha, b2, b3 (6,0,0)(2,0,0), (0,11,0), (0,0,7)
4 b, b2, b3y (7,0,0), (0,7,0), (0,0,6)
5 bha, b3, b3ab3a (4,0,0), (0,6,0), (0,0,3)(0,0,6)
6 bhubho, b2.b%a, (3,0,0)(6,0,0), (0,5,0)(0,4,0),

b3.4 (0,0,7)

T bhabhs, b25b2., (6,0,0)(2,0,0), (0,4,0)(0,9,0),
b3 b (0,0,8)(0,0,3)

8 bl b, b3, 03, (7,0,0), (0,10,0), (0,0,8)(0,0,4)

2) ARG A KGR A BAMT S5 T
o 2SR AR A R FLIC WA AR, k2.
A2 MEHSRARMILABNK A
Table 2 Coalitions for tasks and rewards
’f$% Tl T2 TS T4
B {2,6,8} {7,8} {7,6,2} {8,7,4}

ARSI
Wz 13 18 11 18
B {1,2 3 5 6
R4 {,2} {3y {5} {6}
G ) 12 3 17

3) i€ Z TS5 KM ) Agent UL, 133,

A3 Agentt MR
Table 2  Utility for Agents in coalitions

Agent 2 4 6 7 8

Wz 744 5.14

%2, K FH SCHRI417 S8 W b BT 45 T2 Bk
(PIVAL 3 350 /N T AR SR %, 3 DR A SR N 4 B,
SRBEI /D TH B &, (HAR T RE i DL AR, DALt AR S
W AT LAY R PR O AT 2 AT 55 T s A Sk
AR W, A0 B AL I e 2a I R, Ry BB R T
HAgentft) H B 47T 4, Wi &£ T & Agentid sk H 5 W 35
B KA K, SR a2 BE 7 45 & 1657 7 lid
(P IAAE, 75— e R R A OR T I6 W R RS MR K A
{T55 1305

8.06 7.68 24.50

5 #5i8(Conclusion)

AR HAT 2 AT 25 B i A i )
T — OB M AgentdT 4 SR WS, TSGR IUE T Agent&
YE SR ABAT 55 I I B 72 — DMMarkov ik 5 2, Q-
) T AN Agent AT O S, I T A AE
2 AgentiR A2 2] J7 2R HR R A S (PR RS S 150
12 SRS ] LB L A R0 K B AT 2 AT 55 T8 i i sk
fRRIDE I, 70— e FERE B TSP R TR K.
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