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Simulated Annealing-Based TDMA Scheduling Technique

Abstract: A cost-effective communication mechanism that is capable of sending out a communication message from
node to node by their deadline is required for realizing industrial applications such as automotive ones. Reduction
of the operating frequency of a communication bus generally contributes to lowering the cost of wire harness. This
paper presents a design paradigm in which we optimize the length of a payload segment of a frame and slot multiplex-
ing under hard real-time constraints so that we can minimize the operating frequency of the communication bus. We
formulate the above design problem as a mathematical problem. We also apply simulated annealing (SA) to solving
the design problem. Our experimental results show that our technique achieved 62.3–63.2% less operating frequency
comparing than that of a conventional one.
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Variables
• w is a real variable.
• p is an integer variable.
• q is an integer variable.
• ai is an integer variable.
• bi is an integer variable.
• ci is an integer variable.
• di, j is a binary variable.

3.2 TDMA
(SA: simulated annealing)
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Pseudo-code for Simulated Annealing
Procedure SA(S 0,T0,α,β,M,MaxTime)

// S 0

// T0

// α
// β
// M
// MaxTime

begin
T = T0;
CurS = S 0;
BestS = CurS;
CurCost = Cost(CurS);
BestCost = Cost(BestS);
Time = 0;
repeat

Metropolis(CurS,CurCost,BestS,BestCost,T ,M);
Time = Time +M;
T = αT;
M = βM;

until (Time ≥ MaxTime);
end

Procedure Metropolis(CurS,CurCost,BestS,BestCost,T ,M)
begin

repeat
NewS = Neighbor(CurS);
NewCost = Cost(NewS);
ΔCost = NewCost − CurCost;
if (ΔCost < 0 ) then

if NewCost < BestCost then
BestS = NewS;

endif
else

if (RANDOM < e−ΔCost/T ) then
CurS = NewS;

endif
endif
M = M − 1;

until (M = 0)
end

6 SA
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2
Factor Length

Header w/o BSS 5 B/frame

Header w BSS 45 bits/frame

Trailer w/o BSS 3 B/frame

Trailer w BSS 27 bits/frame

TSS 9 bits/frame

FSS 1 bit/frame

FES 2 bits/frame

Idle delimiter 11 bits/frame

Action point offset 1 MT/frame, 10 bits/frame

BSS 2 bits/frame byte

3.1 SA

C++ SA

3 200

SA

3 SA

S 0 SM [10, 11]

T0 100

α 0.9, 0.99, 0.999, 0.9999, 0.99999

β 1.00001, 1.0001, 1.001, 1.01

M 10, 20, 30, 40, 50, 60, 70, 80, 90, 100

4.2
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