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Abstract

The aim of this paper is to establish a mathematical model to analyze the influence of the opening
on the traffic capacity of the surrounding roads by the factors such as the cell structure, the struc-
ture of the surrounding roads and the traffic flow. Through investigation and statistics, we con-
struct three types of residential areas, using our evaluation index system to evaluate, and come to
a conclusion that the impact of opening community to the surrounding roads does more good than
harm. Moreover, we have established a BP neural network model to solve the problem of road
traffic capacity; cellular automata model is used to simulate the traffic on the road. Finally, com-
bined with the BP neural network model and the cellular automaton model, we generate traffic
capacity model, and carry on the simulation with Matlab software, and then draw a conclusion that
in the premise of opening the community, traffic is closely related to the status of road. Subse-
quently, we take the community structure as the variable, the surrounding road structure and
traffic flow for quantitative, combined with the relevant data, to calculate the capacity of the sur-
rounding road of the community before and after opening of community. By comparison of the re-
levant data before and after the opening the community, we obtain the plot that the surrounding
roads and road capacity have greatly improved after the opening, and the road capacity is propor-
tional to community structure, the surrounding road structure and traffic flow. Finally, we sum-
marize some favorable and unfavorable factors after opening the community from the perspective
of traffic. Aiming at these factors, we put forward the suggestion on the community opening to the
city planning and traffic management departments. For example, to city planning department, it is
appropriate that if opening community, the transfer of plots or the area of independent exploita-
tion should be less than 2.25 hectares.
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Figure 1. Evaluation index system of the im-
pact of community opening on the surrounding

road traffic
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Figure 2. Comparison diagram before and after the opening of the residential area
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Table 3. The second type of residential area before and after the relevant data
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Figure 3. The surrounding district before and after the opening of the road capacity (the opening) (Appendix 1)
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Figure 6. Four plot plan
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Table 6. Four residential area around the road capacity of the indicators
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Table 7. The correlation coefficient of four communities around the road capacity in the open before and after
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f, 0.6 0.6 0.6 0.6
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f, 0.7 0.7 0.7 0.7

Table 8. The calculation results of the road traffic capacity around the four residential quarters
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Table 9. Defined criteria for the saturation rate of lanes
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BitsR—: BP #2MEIRE T HIE R SEPRIBITRE IR Matlab 12FF

X=input (‘% A\ 5 FE")
net=newff([0 10],[4 10 1],{tansig’ 'tansig' 'purelin'},'traingdx")
p=X(1:12);
t=X(13:24);
net.trainParam.epochs=100;
net.trainParam.lr=0.05;
net.trainParam.Ir_inc=1.05;
net.trainParam.goal=1e-5;
net.trainParam.min_grad=1e-5;
[net,tr]=train(net,p,t);
X2=zeros(1,12);
p=X(1:12);
v33=sim(net,p);
disp(v33);
x1=zeros(1,12);
for t=5:5:60

x1(t/5)=t;
end
W=[4,5,4,4,5,45,5,7,5,4,3]
plot(x1,v33,x1,W);
W1=sum(v33);
W2=sum(W);
E=(W2-W1)/W2;

fisR—: TREEIHRELEXE Matlab 2R

clc;
clear;
Z=0;
WRE % T RS = Fib:
redTime = 30;
greenTime = 30;
forj=4
B=j;
L=4; %AEiEHE
T =230; % SEHTIIEA 30 =4
global length;%s& X 4> R &, FiEKE
length = 27;
plaza = create_plaza(B,L);%E & —4EX02H, 267R 70 M 2 0] (IR A4 1
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plaza((length+1)/2,3:4) = 1,

%

h = show_plaza(plaza,B,NaN); % H B4 2. 7 e i 2 [
%

num =7,

Y%entry_vector = create_entry(T,L);% 4 4= B A [ &, entry_vertor(n) 2 n M A 22K
1 B ) 4 55
entry_vector = create_temp_entry(num,greenTime,redTime);
waiting_time = 0;%%5 1 i} [8] —FF 4675 0
output = 0;
k=1;
total_wait = zeros((greenTime+redTime)*num,1);
total_entry = zeros(2*num,1);
total_traffic_capacity = zeros(2*num,1);
total_traffic_density = zeros((redTime+greenTime)*num,1);
cross_point = (length+1)/4;
average wait = zeros(2*num,1);
k=1;
fori=1:14
waiting_time = 0;
output = 0;
entry = 0;
traffic_capacity = 0;
if mod(i,2)~=0
for xx=1:greenTime
plaza = move_forward(plaza); % i 1 1
plaza = new_cars(plaza, entry vector((i-1)*greenTime+xx)); %4 I 4 i ) 4249 5
SRAB BN 20 70 M 7 [ R R
entry = entry + entry_vector((i-1)*greenTime+Xxx);

%3S X R 2 50

[plaza,flag] = newCross_cas(plaza,cross_point);

entry = entry + flag;

plaza = switch_lanes(plaza); %45 ¥ U

i 5 AN I 7] 254 o i 2 1) B4 22 475 B i (1)

waiting_time = waiting_time + compute_wait(plaza); %32k 17 >R A1 3R & (i [A]

% h =
show_plaza(plaza,B,h); % 5T E%

drawnow
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%
plaza = clear_boundary(plaza); %% £ & R4 M E5, FTEBREWMNRGH B,
s o 2 e fs — 47 KT 0 M1 0
if plaza((length+1)/2,2) == 1
traffic_capacity = traffic_capacity+1;

end
total_traffic_density(k) = size(find(plaza((length+1)/4:(length+1)/2-1,:)>0),1);
total_wait(k) = waiting_time;
k = k+1;
pause(0.1);

end

else

for xx=1:redTime

plaza = move_forward(plaza); % ik kK 11

%3S S I I 1) 22 4

[plaza,flag] = newCross_cas(plaza,cross_point);

entry = entry + flag;

plaza = switch_lanes(plaza); %45 $i JU|

ot B I AN I ] 254 0 i 7 1) B4 22 400 B i (1)

waiting_time = waiting_time + compute_wait(plaza); %33t 47 3R A1 3K & i [a)

% h =
show_plaza(plaza,B,h); % HT %

drawnow

% plaza

= clear_boundary(plaza); % £ T KRG ER, T EKREWNRG T HER, BN o6 b i)s —17 K
T 0 A0
if plaza((length+1)/2,2) ==
traffic_capacity = traffic_capacity+1;
end
total_traffic_density(k) =
size(find(plaza((length+1)/4:(length+1)/2-1)>0),1);
%total_wait(k) = waiting_time;
k =k+1;
end
end
% total_wait(i) = waiting_time;
average wait(i) = waiting_time/greenTime;
total_entry(i) = entry;
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%
%
%

sum(total_traffic_density((i-1)*(greenTime+redTime)+1:(i-1)*(greenTime+redTime)+greenTime));

total_traffic_capacity(i) = traffic_capacity;

end
show_plaza(plaza,B,h);

W(j+1) = waiting_time/output;
xlabel({strcat('B = ',num2str(B)), ...
strcat('mean cost time ="', num2str(round(W({+1)))})

count = 1,

average_traffic_density = zeros(2*num,1);

for i=1:num
average_traffic_density(count)

count = count+1,;
average_traffic_density(count)

sum(total_traffic_density((i-1)*(greenTime+redTime)+1+greenTime:(i-1)*(greenTime+redTime)+greenTime+r

edTime));

end

count = count+1;
end
subplot(2,2,1);
plot(total_entry)%4=ii &
title(ZEIME");
subplot(2,2,2);
plot(total_wait) %% #35 ii [i]
title(“SEAF I [)");
subplot(2,2,3);
plot(total_traffic_capacity);%ifi 1T fE /)
title(NEATRHEST);
subplot(2,2,4);
plot(average_traffic_density)% 75 it 25 &
title(' M E);
xlswrite('Giit45 3, total_entry, 'ZEii &);
xlswrite('Giit45 ', average_wait, "S5 A]");
xlswrite('Zi 1145 5, total _traffic_capacity, @47 A 17');
xlswrite(‘GivH45 3, average_traffic_density, "% % EY);

(=)
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