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Abstract: The construction method, throughput and related properties about the topology model of emergency
communication networks were discussed. Firstly, the topology modeling method was presented by three steps, such as the
constructions of backbone network, access network and station network. Then, the capacity of network model was analyzed
in conditions of arbitrary networks and random networks. At last, some topology properties were discussed, including the
shortest path, node degree, rich club, betweenness centrality, current flow centrality, eccentricity and closeness vitality. The
experiment results show that the proposed modeling method is steady and applicable to the emergency communication.
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function [BNode LinkBN] = GenBackboneNode(numBNode,radiusBN,scaleX,scaleY)

/N BT SOE S EE R radiusBN. #0E numBNode, 813 /4578 5 TG scaleX scaleY

scaleXmin=0; scaleXmax=scaleX;
175 RRT A AR A

BNode(i).type=BackboneNode;

for i=1:numBNode

LinkBN=zeros(numBNode,numBNode);

BNode(1).xLocation=rand(scaleXmin,scaleXmax);

IBENLAE S — T B EE R
158 357 P 4% 7 i Y

for i=2:numBNode

BNode(7).xLocation=rand(scaleXmin,scaleXmax);

BB YT A B R

disVector=zeros(1, i—1);

for j=1:i—1
disVector(y)=distance(BNode(i),BNode()));

while all(disVector>radiusBN)

for j=1:i-1
for j=1:length(dis Vector) I AR R
if disVector(j)<=radiusBN

LinkBN(i,)=1;

LinkBN=LinkBN+LinkBN;

BNode=struct('xLocation',{},'yLocation',{},'type',{},radius',{});

scaleYmin=0;

BNode(i).radius=radiusBN;
IR R

BNode(1).yLocation=rand(scaleY min,scaleY max);

scaleXmin=max(min(BNode(i—1).xLocation-radiusBN,scaleXmin),0);
scaleXmax=min(max(BNode(i—1).xLocation+radiusBN,scaleXmax),scaleX);

scaleY min=max(min(BNode(i—1).yLocation-radiusBN,scaleYmin),0);
scaleY max=min(max(BNode(i—1).yLocation+radiusBN,scaleY max),scaleY);

BNode(i).yLocation=rand(scale Y min,scaleY max);

BNode(7).xLocation=rand(scaleXmin,scaleXmax);

BNode(7).yLocation=rand(scaleY min,scale Y max);

disVector(j)=distance(BNode(i),BNode(y));

114 TR K e A TR A

scaleYmax=scaleY; /WA T TS
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function [ANode LinkAN LinkBAN] = GenAccessNode(numANode,radiusAN,scaleX,scaleY,BNode)
/AN BENTT SIS IS radiusAN. R numANode, #1545 55 V5 H scaleX scaleY, 4T & BNode

/T BENHY SS ANode B HAH HL AR OE R LinkAN, DL 388 A\ R -5 £ 18] A3 8245 B LinkBAN

ANode=struct('xLocation',{},'yLocation',{},'type',{},'radius',{});

numBNode=length(BNode);

scaleXmin=min(BNode.xLocation); scaleXmax=max(BNode.xLocation); /3R B ML 7 50
scaleYmin=min(BNode.yLocation); scaleYmax=max(BNode.yLocation);
for i=1:numANode 1R R TREAE ARE

ANode(i).type=AccessNode; ANode(i).radius=radiusAN;
LinkAN=zeros(numANode,numANode); LinkBAN=zeros(numBNode,numANode); /IIEE A SR E R
ANode(1).xLocation=rand(scaleXmin,scaleXmax); ANode(1).yLocation=rand(scaleYmin,scaleYmax);
BN R — T R B AE B
for j=1:numBNode I FE B — MR SATA B T s R R

disVectorBA=distance(ANode(1),BNode(j));
if disVectorBA<=radiusAN
LinkBAN(, 1)=1;
for i=2:numANode 357 X 4% 75 5 Y
scaleXmin=max(min(ANode(i—1).xLocation-radiusAN,scaleXmin),0);
scaleXmax=min(max(ANode(i—1).xLocationtradiusAN,scaleXmax),scaleX);
scaleY min=max(min(ANode(i—1).yLocation-radiusAN,scaleYmin),0);
scaleY max=min(max(ANode(i—1).yLocation+radiusAN,scaleYmax),scaleY);
ANode(i).xLocation=rand(scaleXmin,scaleXmax); ANode(i).yLocation=rand(scaleY min,scaleYmax);
IIHENVAE Y S A B A R
disVector=zeros(1, i—1);
for j=1:numBNode
disVector(j)=distance(ANode(i),BNode(j)); JH RS R A A T s R B
while all(disVector>radiusAN) 1A BT R EREE B K TEAE PR RS, ) BT A R A B
ANode(i).xLocation=rand(scaleXmin,scaleXmax);
ANode(i).yLocation=rand(scaleYmin,scaleYmax);
for j/=1:numBNode
disVector(j)=distance(ANode(i),BNode(y));
for j=1:numBNode /EFTE N S T AU
if disVector(j)<=radiusAN
LinkBAN(,i)=1;
for j=1: i-1 /TN SR
disVector=distance(ANode(7),ANode());
if disVector<=radiusAN
LinkAN(,i)=1;

Link AN=LinkAN+LinkAN'; I1RE N P T MR AL R R A B

B3 AT e il i
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function [SNode LinkSN LinkASN]=GenStaNode(numSNode,radiusSN,scaleX,scaleY,BNode,ANode)
/AN 23 B S P radiusSN. #5# numSNode, 15 X457 i i [l scaleX,scaleY, BT &1 BNode, A1 ANode
I/ #4375 55 SNode A HCAH LB A4 56 22 LinkSN,  BA S H82 N5 ORI 2435717 50 18] (1 ZE 2246 4 Link ASN

SNode=struct('xLocation',{},'yLocation',{},'type',{}, radius',{});
SARelation=struct('index',{},'SList',{});
numANode=length(ANode);
scaleXmin=min(BNode.xLocation,ANode.xLocation); scaleXmax=max(BNode.xLocation,ANode.xLocation);
scaleYmin=min(BNode.yLocation,ANode.yLocation); scaleYmax=max(BNode.yLocation,ANode.yLocation);
for i=1:numANode IR NAT s R0 B R R AR
SARelation(i).index=i; SARelation(i).SList=zeros(1,0);
for i=1:numSNode /N R BRI AS AR Y
SNode(i).type=StationNode; SNode(i).radius=radiusSN;
LinkSN=zeros(numSNode,numSNode); LinkASN=zeros(numANode,numSNode); HRTUEA B B
for i=1:numSNode
SNode(i).xLocation=rand(scaleXmin,scaleXmax); SNode(i).yLocation=rand(scaleY min,scaleY max);
J/BELAE YT A E A S
disVectorAS=zeros(1,numANode);
for j=1:numANode IS BT BN R R R
disVectorAS(j)=distance(SNode(i),ANode(y));
disVectorcSS=zeros(1, i-1);
for j=1: i~1 JIVH S5 BT A it T e AU B
disVectorcSS(j)=distance(SNode(i),SNode());
while all(disVectorAS>radiusSN)&&all(dis VectorcSS>radiusSN) [T B R TR SRR, R A T
SNode(7).xLocation=rand(scaleXmin,scaleXmax); SNode(i).yLocation=rand(scaleYmin,scaleY max);
disVectorAS=zeros(1,numANode);
for j/=1:numANode
disVectorAS(j)=distance(SNode(7),ANode()));
disVectorcSS=zeros(1, i—1);

for j=1:i—1
disVectorcSS(j)=distance(SNode(i),SNode(y));
if any(dis VectorAS<=radiusSN) N SFEA BT SRR N TS TGRS
[minV,minI]=min(disVectorAS); ISR RN 5
LinkASN(minl(1),i)=1; ST RTHENT RURN L3t 5 i R AR B
SARelation(minI).SList(length(SARelation(minI).SList)+1)=i; /IR N R & B R
elseif any(disVectorcSS<=radiusSN) [N AT DA N
[minV,minI]=min(disVectorcSS); 1138 BB 3T (1) 8 3 9 A
for j=1:numANode e a e VT INUE - NGB
if any(SARelation(y).SList==minI)
break;
for k=1:length(SARelation(;).SList) IV AR AR N T H A T S B RE

disVectorcSS=distance(SNode(7),SNode(SARelation(y).SList(k)));
if disVectorcSS<=radiusSN

LinkSN(SARelation(;).SList(k),i))=1; VEE [E23 TRePSLEr2E] 2
SARelation(j).SList(length(SARelation(j).SList)+1)=i; J/BE T AR N R I i 31 3R

scaleXmin=max(min(SNode(7).xLocation-radiusSN,scaleXmin),0);
scaleXmax=min(max(SNode(i).xLocation+radiusSN,scaleXmax),scaleX);
scaleYmin=max(min(SNode(i).yLocation-radiusSN,scale Ymin),0);
scaleY max=min(max(SNode(i).yLocation+radiusSN,scaleYmax),scaleY);

LinkSN=LinkSN+LinkSN'; 116 24 i T pet R MR A R R R
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