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function [delay,S,CH]=clustring(S,nodes,network,r)

global p

delay=0;
[S,CH]=head_election_phase(r,p,S);
if CH(1)~=-1

[S,delay]=advertisement(S,nodes,network,delay);
[S,delay]=cluster_setup(S,nodes,delay);
[S,delay]=aggrigate_in_CH(S,nodes,delay);

1 cost-expensive
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end

end

function [S,delay]=aggrigate_in_CH(S,nodes,delay)
global data_packet

for i=1:1:nodes

if stremp(S(i).type,‘cluster’)
S(i).E=S(i).E-energyreceive_CH(data_packet*S(i).members);
elseif stremp(S(i).type, normal’)
S(i).E=S(i).E-energysend(data_packet,S(i).dist_CH);
delay=caldelay(S(i).dist_CH,data_packet)+delay;
end

end

end

function [S,delay]=cluster_setup(S,nodes,delay)
global control_packet

for i=1:1:nodes

it stremp(S(i).type,'normal’)

mindist=1000;

candidateCH=nodes+1,;

for j=1:1:nodes

if stremp(S(j).type,‘cluster’)
dist=distancee(S(i),S()));

if dist<mindist

mindist=dist;

candidateCH=j;

end

end

end

S(i).CH=candidateCH;

S(i).dist._ CH=mindist;

% final setup
S(i).E=S(i).E-energysend(control_packet,mindist);
delay=caldelay(mindist,control_packet)+delay;
S(candidateCH).E=S(candidateCH).E-energyreceive(control_packet);
%plot([S(i).xd S(candidateCH).xd],[S(i).yd S(candidateCH).yd])
end

end

for i=1:1:nodes

S(i).members=1;

if stremp(S(i).type,'cluster’)

for j=1:1:nodes

if strcmp(S(j).type,'normal’)

Yot
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if S(j).CH==i

S(i).members=S(i).members+1;

end

end

end

end

end

end

function [S,delay]=advertisement(S,nodes,network,delay)
global control_packet

advertisementdist=sqrt(network”2 + network”2)/2;

for i=1:1:nodes

if stremp(S(i).type,‘cluster’)
S(i).E=S(i).E-energysend(control_packet,advertisementdist);
delay=caldelay(advertisementdist,control_packet)+delay;
for j=1:1:nodes

it distancee(S(i),S(j))<advertisementdist
S(j).E=S(j).E-energyreceive(control_packet);

end

end

end

end

end
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%% head election phase

function [S,CH]=head_election_phase(r,p,S)
global nodes

global sink

CH(1)=-1,;

threshold=p/(1-p*(mod(r,1/p)));

w=0;

for i=1:1:nodes

random=rand(1,1);

if random<threshold && S(i).Head_in_round <=r-1/p && ~strcmp(S(i).type,'dead’)
w=w+1;

S(i).type="cluster’;

CH(w)=i;
S(i).dist_to_BS=distancee(S(i),sink);
S(i).Head_in_round=r;

end

end

end
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%% energy consumption for sending packet to dist
function [con]=energysend(Packet,dist)
global Eelec

global Emp

global Efs

global dO

if dist<d0
con=Packet*Eelec+Packet*Efs*dist"2;
else
con=Packet*Eelec+Packet*Emp*dist"4;
end

end
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