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Fig.1 System model of double auctions
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Algorithm: SBPA (4.4, P.{&} R, 7)

Isj<t”?

Input: bid vector @ and p , buyers sets {gh}lg/’st , target profit R and submitted values

1. P[,"_Ofor each buyer s, €& ; m* =f({bj|pjesh}) for h<—1 to ¢t do
p! <=0 for each buyer p,, &" < J;

, where 1; is the s;’s largest values in &, ;

R
2.look for the largest 1; such that = ‘8
h

&,

h

. . b
3.if largest 7; exist ,then Pi" s'<—s,eg,; end.

?

4.sort €, in non—increasing order , m*>m K> oo > H
5.permutation set bids according to ¢(r), where ¢(r) is a random sequence permutation subject to the constraint that
c(r)#r

6.if m,*>, . where T, is the permutation results represent the final set bids, then
b T,
7. P m foreach s;€&,;
h

8.else all the buyers in the set will be eliminated from the potential winning buyer sets.
update the winning sets. end.

9.find the largest integer x, which denote the set €, that ™, =a_;

10. p; <—a, ,where p"€{p..p,}

bor Th o by
11. pi max{‘ “upi}, s eg, where h=1,2
h

12let ' ={w,~a,.,m _,—a, - m-a} ¢ ={m ~a,T . —a,_, ", T —a} end.
13. partition 7" into two parts 7" . " , for each part, with distribution probability put the value in 7" and other-
wise w7 ;
partition a” into two parts a”' . a” ,for each part, with distribution probability put the value in "' and otherwise
a/Z ;

14.if probability is smaller than 1/2then s"€¢, €&, {7, ~a,. ™, _,~a, -, 7 ~a}

x

b minT ' +a, ,, s
D mdx{W’Pl Y, pi Q1
b, @, bos B
15.else pi < max{ ax a/\J)L } pimax{a,m}  where a, €, end;

16.return {s" €&.p" €P,pl.p}}.
17.for each winning sets
p; ranked in increasing order, where p“eP ;
p! ranked in decreasing order, where s e&
18.find the largest h that h={p!=p;andp; #p;_\},
then winners = top(pl,h— 1)U top(p,,h—1);
19.let s, and s, are the smallest degree buyer in winning set degree in two graphs G,,G,;
20.if s, and s, are allocated the same channel
if p’<ph eliminate . s, from s"
else combine directly;
end;
end;

21.return results.

2 THHE

i F Matlab2010 JR 4 & U705 B, 05 45 Y B 2 817 S0 OE A AR E kS . &5
FASE BB R FH 4 5] 4341 J7 %& (Uniform ) , BEALA A3 FECZE 1 000 mx1 000 m BTN o A PN SE 7 2Z (8] A
B/NF 300 m U F=A: T4, O 1 IRIEAS SCHE H S i A o B LS TRUST /R T &




102

1
S

St
(&
S+
i
B

r

2015 4F

THESHBCEIT %

®1 FEZH

Tab.1 Simulation parameters
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Fig.2 Changes of the number of winning users along with the number of participants
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Fig.3 [ —competitive changes with the number of participants
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Fig4 Revenue changes with two buyer distributions
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Double Dynamic Spectrum Allocation Algorithm Based

on Set Bid Permutation

Liu Juefu, Hu Jing, Yang Jiang, Zhu Binghu

(School of Information Engineering, East China Jiaotong University, Nanchang 330013, China)

Abstract: Aiming at the problems of dynamic spectrum allocation in cognitive radio networks, by establishing bi-
lateral market model, a double dynamic spectrum allocation algorithm based on set bid permutation is proposed.
Taking the individual rationality of the participants into account, this algorithm abstracts the game between two
parties of the auction as the game between cognitive users. In the process of the auction, each cognitive user bids
independently, and the auctioneer then divides the cognitive users set and distributes the spectrum according to
cognitive users set bids, the real payments and the winners of two parties. Simulation illustrates great improvement
of transaction rate, revenue and preferable 8 —competitiveness.

Key words: cognitive radio network; dynamic spectrum allocation; double auctions; revenue; individual rationality
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