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Abstract

Abstract

As an important support in national livelihood economy, urban construction affects
the development of commercial economy, citizen’s living standard, environmental con-
ditions and many other fields in cities. Nowadays, in the era of information age, the
intelligent services of information data are benefiting various industries. Hence, the
exploration of computer technology which is suitable for urban construction began to
get more and more attention.

In this paper, Nonnegative Matrix Factorization is applied to the statistical year-
book of urban construction in 2018. Through different data pre-processing methods,
the important index of unbalanced regional development in Chinese urban construction
and representative cities are analyzed. Meanwhile, the drainage and sewage treatment
are taken as a single example for realization of non-negative matrix decomposition al-
gorithm and identify key indexes that affect this aspect . Meanwhile, the nonnegative
matrix decomposition of more than one hundred indicators in urban construction has
been analyzed, and the ideal values of decomposition coefficient and iteration number
of Nonnegative Matrix Factorization has been found. In addition, this paper also ex-
plores how to apply the weight data normalization method to the data pre-processing in
Nonnegative Matrix Factorization, and analyzes the proportion of unbalanced develop-
ment index in eight speciality classification of urban construction to discuss the general

direction that urban construction which needs to be focused on.

Key Words: Nonnegative Matrix Factorization; Data Normalization; Urban Construc-

tion
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Misk A

V=xlsread ('D:\RF\2020% = FH\ I B SO\BE L B\1)T— 525\ 1. x1sx', '1", 'B6:EN678'); %
BN
V=V AEEEGVREE
n=size(V,1); %1T#n
m=size(V,2); %%|#m
v=zeros(n,m); %G|Z Tty
for i=1:n

for j=1:m

v(i,j)=abs(V(i,j)-mean(V(i,:)))/sum(V(i,:)); WHHEEEVIETI—LERF A

K kv

end
end
r=10; %4 R #r
iter=100; %¥% KK Hiter
H=abs(rand(r,m)); %4 R EH
W=abs(rand(n,r)); %4 FAELEFW
for i=1l:iter

H=(H.*x(W'*v)). /(W‘*W*H+eps)'

W=(W.*(v*H')) ./ (WxH*H'+eps) ; %% R 48 [Ev
end
norm(v-W*H, 'fro') /norm(v, 'fro') %FAFHEH Kizx =
xlswrite ('D:\WRH\2020% = FH\ W 8 O\FE L Io\1)T — L I\IW . x1sx' , W) 5 %K
it REAE 4E [%
xlswrite ('D:\IRH\2020% = FH\S M i SO\FE SE 30\ 1 )3 — L B0\ 1H. x1sx ' ,H) ; %77
fitt 22 #KAE %
x1swrite ('D:\IRF\2020% — FHINEE WV i X\ B E L H\1 )T — LB \1v.x1sx' ,v');

Mi% B

V=xlsread ('D:\IR - \2020% = F HA\ W it O\ E 2B \2+F H )T — 1 \2.x1sx','1"', 'B6:DT678"'); %
BEAEKIE
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V=V'; LBIEREEVHEE
n=size(V,1); %1T#n
m=size(V,2); %%|#m
v=zeros(n,m); %G|# T [Ev
for i=1:n
for j=1:m
v(i,j)=abs((V(i,j)-median(V(i,:))))/(max(V(i,:))-min(V(i,:))); %¥ %
BV — NG TNy
end
end
r=10; %o A #Hx
iter=100; %¥% R %k Hiter
H=abs(rand(r,m)); %&i R HEHH
W=abs (rand(n,r)); %I FFAELEEW
for i=1l:iter
H=(H.*(W'*v)) ./ (W'*xWxH+eps) ;
W=(W.*(vxH')) ./ (WxH*H'+eps) ; % K4 45 v
end
norm(v-WxH, 'fro') /norm(v, 'fro') %AFEHKIEZE
xlswrite ('D:\IRHF\2020% — FHIN L3 O\ E LT \2 B )T —\2W. x1sx "' , W) ; %FF
i 467 A 2B [
xlswrite ('D:\IRH\2020% — FH\ L b SO\BE LR \2F A )T —\2H.x1sx' ,H) ; %7
fitt 2 $KAE %

MisE C
V=xlsread ('D:\ R \2020% — F HA\ b b SO\ SZ 30\ 3R AL T — f\3.x1sx','1", 'B6:DT678"); ¥
BEANSKIE

V=V'; WBIEEEVEEE
n=size(V,1); %1T#n
m=size(V,2); %%|#¥m
K=[15,9,22,20,14,22,9,12]; %[ % K 7| 694547 %
k=zeros(n,1);
1=0;
for i=1:8

for j=1:K(i)

k(G+D)=1/K(1); AFAIFEFNE

end
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1=1+K(i);
end
a=zeros(1l,n);
for i=1:n
a(i)=mean(V(i,:)); %REFEATFHEK
end
v=zeros(n,m);
for i=1:n
for j=1:m
v(i,j)=k@)*V(, ) /a@); WEKEEEVEAT G FNEMEY
end
end
r=10; %4##F A $r
iter=100; %% KA #iter
H=abs(rand(r,m)); %4 R4 FH
W=abs (rand(n,r)); %4 FAELEEW
for i=1:iter
H=(H.*(W'*v)) ./ (W'*WxH+eps) ;
W=(W.x(vkH')) ./ (WxH*H'+eps) ; %R 4 M5y
end
norm(v-W*H, 'fro') /norm(v, 'fro') %AFLEKiZ =
xlswrite ('D:\IRH\2020% — FHI\ 5 b 6 SO\NBUE L B\3BMAL)T —H\3W. x1sx' , W) ; %F
il REAE 4E [%
xlswrite ('D:\WR\2020% = F A\ 5 W i SO\ZK B SE I \3KAU )T — L \3H. x1sx' ,H) ; %FF
fift 2 #RAE %

MisZ D

r=1:50; %A R EEUE ] B % R E
iter=200; % K%K 4200
error=zeros(1,size(r,2)); %f|ZEi% Zerror
for i=1:size(r,2)
H=abs (rand(r (i) ,m));
W=abs(rand(n,r(i)));
for j=1l:iter
H=(H.*(W'*v)) ./ (W'*xWxH+eps) ;
W=(W.* (vH')) ./ (WkH*H'+eps) ; %3 £ 5k oA 48 [%

end
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error (i)=norm(v-W*H, 'fro') /norm(v, 'fro'); %KX iR Z WFE 4K
end
plot(r,error); %E K
xlabel('r'); %ATxHh 54K
ylabel('error'); %iryHh5 Kk

MisR E

r=10; %HrfE 410
iter=1:2:200; %&RAHEET EXTLE
error=zeros(1,size(iter,2)); %8|Z % Zerror
h=abs(rand(r,m)); %BUE L4 R HEME
w=abs (rand(n,r)); %BUT A4 FAE & %
for i=1:size(iter,2)
H=h;
W=w;
for j=1:1i
H=(H.*(W'*v)) ./ (W' *xW*H+eps) ;
W=(W.*(vxH')) ./ (WxH*H'+eps) ; %i% KoK R4 [E
end
error (i)=norm(v-W*H, 'fro') /norm(v, 'fro'); %KX iR Z WFE K
end
plot (iter,error); %E &
xlabel('iter'); %iTxHh5 4K
ylabel('error'); %iryiE 5L

MisR F

u=1:100; %t E K%
uu=zeros(1,100);
for j=1:100
H=abs(rand(r,m));
W=abs (rand(n,r));
for i=l:iter
H=(H.*(W'*v)) ./ (W'*xW*H+eps) ;
W=(W.* (v*H')) ./ (WxH*H' +eps) ; %k XK o # 48 1%
end

uu (j)=norm(v-W*H, 'fro') /norm(v, 'fro'); %AFEIFKIEZ
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end

var (uu)

plot(u,uu); %&EH
xlabel ("I H KR H ) ;
ylabel('error');

axis([0 101 0 11); %Il L A% H

Mk G

H=x1sread ('D:\RF\2020% = FH\ L % OB E L B\1T — W EI\E Z R EH\1H(2) .x1sx', 'Sheetl',
BN R B
v=xlsread ('D:\IRH\2020% — FHI\ LW it A\ B E L B\1)T— M EZW\F K EH\1v.xlsx', 'Sheetl', 'Al
E% €1
W=x1lsread ('D:\ IR #\2020% — FH\E Wit O\ EZB\1T — 2B\ P X EH\1W(2) .xlsx', 'Sheetl’,
BN AE AR %
v=v';
n=size(v,1); %{T#n
m=size(v,2); %%|%m
r=size(H,1); %4 M A #<r
R=zeros(r,m); %G/# TR
for i=1:r
for j=1:m
R(i,j)=(norm(v(:,j)-W(:,i)*H(i,3),2))"2/2; %hKET#k =
end
end
I=zeros(1,m); %GIEFHE %I
for j=1:m
[1,1())1=min(R(:,3)); %KRF&F—F|Hm/NTHMLATH
end
t=zeros(1,r); %EIET I [Et
for i=1:r
for j=1:m
if I(j)==1
t ()=t (L)+1; %R I x LA B 45 AE 7] A~ 2
end
end

end
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xlswrite ('D:\ R H\2020%F — FH\ LV B O\ EZIE\1T—HEZI\NE ZREH\LI(2) .x1sx',1); %
TR T

Misg H

H=x1sread ('D:\ R #\2020% — FHA\ L IV i O\ E LI \3W AT — 1L \3H.x1sx', 'Sheetd', 'A1:YW30'); %
EONCEN N EE R IES - ol 2

W=x1sread ('D:\ 1R H\2020% — F HA\ 5 Ak 16 SO\ £ B \3 AL )T — 1 \3W.x1sx ", 'Sheetd', 'A1:AD123'); ¥
B3N RAR BB R R %

r=10;

m=size(H,2);

n=size(W,1);

x=0;
y=%;
for i=1:3
for j=1:r
[a,bl=sort (W(:, (i-1)*r+j)"); WHWE—F|HATHF
for k=1:m
x=[x,b(n-1:n)]; %7 EmK & A8 P ME
end
end
end

for i=1:3%r
for j=1:m
for k=1:2
y=[y,H(1,§)]; WHHE22RHE R
end
end
end
x1=0;x2=0;x3=0;x%4=0;x5=0;%x6=0;x7=0;%x8=0;
y1=0;y2=0;y3=0;y4=0;y5=0;y6=0;y7=0;y8=0;
for i=1:size(x,2)
if x(i)<=15
x1=[x1,x(1)1;y1=[yl,y(1)]1; %a T F&
else
if x(i)<=24
x2=[x2,x(1)];y2=[y2,y(1)];

else
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if x(i)<=46
x3=[x3,x(i)];y3=[y3,y(1)];
else
if x(i)<=66
x4=[x4,x(1)];y4=[y4,y(1)];
else
if x(i)<=80
x6=[x5,x(1)];y5=[y5,y(1)];
else
if x(i1)<=102
x6=[x6,x(i)];y6=[y6,y(i)];
else
if x(i)<=111
x7=[x7,x(1)];y7=[y7,y(1)];
else x8=[x8,x(i)];y8=[y8,y(1)];
end
end
end
end
end
end
end
end
plot(xl,y1,'~"); %EHE
hold on;
plot(x2,y2,'”"');hold on;
plot(x3,y3,'"');hold on;
plot(x4,y4,'”');hold on;
plot(x5,y5,'”"');hold on;
plot(x6,y6,'”"');hold on;
plot (x7,y7,'”');hold on;
plot(x8,y8,'”');hold on;
xlabel ('#547 ') ;
ylabel (' &I T A KIFL");
legend (' ALk, 1, IR FAMEL 2, BEIR",3, AR A 4, EAEKR" 5, HA
foE AR 6, ARG ,T, FRETAE,8);
axis([0 140 0 31); %%& | & ArHE H

37



	第一章 绪论
	第二章 相关算法和数据来源
	2.1 非负矩阵分解
	2.2 数据的收集和处理
	2.3 几种数据预处理方法
	2.4 分类准则

	第三章 非负矩阵分解在城市建设中的应用
	3.1 各参数的选取
	3.2 数值实验
	3.3 数值实验的改进
	3.3.1 改进中值归一化
	3.3.2 数值实验


	第四章 赋权归一化在城市建设中的应用
	4.1 赋权归一化
	4.2 数值实验

	第五章 非负矩阵分解在城市排水和污水处理中的应用
	5.1 数值实验
	5.2 结果分析

	第六章 总结与展望
	6.1 总结
	6.2 展望

	参考文献

