
Curve Fitting

محمدعبداللهمحمد خير . د

جامعة المنارة
كلية الهندسة

ةقسم الروبوتيك و الأنظمة الذكي
مقرر التحليل العددي

https://manara.edu.sy/

2024-2023العام الدراس ي 

https://manara.edu.sy/


Contents

https://manara.edu.sy/

Function Identification and Parameter Estimation

Fitting Models to Scattered Data

The Least-Squares Method with Matlab

https://manara.edu.sy/


https://manara.edu.sy/

Function Identification and Parameter Estimation

https://manara.edu.sy/


https://manara.edu.sy/

https://manara.edu.sy/


https://manara.edu.sy/

https://manara.edu.sy/


https://manara.edu.sy/

https://manara.edu.sy/


https://manara.edu.sy/

https://manara.edu.sy/


https://manara.edu.sy/

https://manara.edu.sy/


https://manara.edu.sy/

https://manara.edu.sy/


https://manara.edu.sy/

Steps for Function Identification

https://manara.edu.sy/


https://manara.edu.sy/

https://manara.edu.sy/


https://manara.edu.sy/

Fitting Models to Scattered Data

https://manara.edu.sy/


https://manara.edu.sy/

https://manara.edu.sy/


https://manara.edu.sy/

https://manara.edu.sy/


https://manara.edu.sy/

https://manara.edu.sy/


https://manara.edu.sy/

The General Linear Case

https://manara.edu.sy/


https://manara.edu.sy/

https://manara.edu.sy/


https://manara.edu.sy/

Example

https://manara.edu.sy/


https://manara.edu.sy/

https://manara.edu.sy/


https://manara.edu.sy/

The Quality of Curve Fit

https://manara.edu.sy/


https://manara.edu.sy/

https://manara.edu.sy/


https://manara.edu.sy/

The Least-Squares Method with Matlab

Example
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x = (0:10);
y = [48, 49, 52, 63, 76, 98, 136, 150, 195, 236, 260];
p_first = polyfit(x,y,1)
p_second = polyfit(x,y,2)

p_first =
22.4636   11.5909

p_second =
2.2343    0.1210   45.1049
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x = (0:10);
y = [48, 49, 52, 63, 76, 98, 136, 150, 195, 236, 260];
mu = mean(y);
for k = 1:2

yp(k,:) = polyval(polyfit(x,y,k),x);
J(k) = sum((polyval(polyfit(x,y,k),x)-y).^2);
S(k) = sum((y- mu).^2);
r2(k) = 1-J(k)/S(k);

end
subplot(2,1,1)
plot(x,yp(1,:),x,y,'o'),axis([0 10 0 300]),xlabel('x'),...
grid
ylabel('y'),title('First-degree fit')
subplot(2,1,2)
plot(x,yp(2,:),x,y,'o'),axis([0 10 0 300]),xlabel('x'),...
grid
ylabel('y'),title('Second-degree fit')
disp('The J values are:'),J
disp('The S values are:'),S
disp('The r^2 values are:'),r2

The J values are:
J =

1.0e+03 *
4.6793    0.3962

The S values are:
S =

1.0e+04 *
6.0187    6.0187

The r^2 values are:
r2 =

0.9223    0.9934
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x = [0, 0.15, 0.23, 0.35, 0.37, 0.5, 0.57, 0.68, 0.77];
f = (0:100:800);
p = polyfit(f,x,1)
k = 1/p(1)
xp = p(1)*f+p(2);
plot(f,xp,f,x,'o'),
grid
xlabel('Applied Force f (lb)'), ...
ylabel('Deflection x (in.)'), ...
axis([0 800 0 0.8])
J = sum((xp-x).^2)
S = sum((x-mean(x)).^2)
r2 = 1 - J/S

p =
0.0009    0.0356

k =
1.0909e+03

J =
0.0048

S =
0.5090

r2 =
0.9906
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m =
-6.9710e-04

b =
129.1624

J =
47.4850

S =
6.2429e+03

r2 =
0.9924

time = (0:120:1200);
temp = [204,191,178,169,160,153,147,141,137,132,127];
rel_temp = temp - 70;
log_rel_temp = log(rel_temp);
p = polyfit(time,log_rel_temp,1);
m = p(1)
b = exp(p(2))
DT = b*exp(m*time);
plot(time,DT, time, rel_temp ,'o'),
grid
J = sum((DT-rel_temp).^2)
S = sum((rel_temp - mean(rel_temp)).^2)
r2 = 1 - J/S

0 200 400 600 800 1000 1200
50

60

70

80

90

100

110

120

130

140

https://manara.edu.sy/


https://manara.edu.sy/

Example

https://manara.edu.sy/


https://manara.edu.sy/

https://manara.edu.sy/


https://manara.edu.sy/

https://manara.edu.sy/


https://manara.edu.sy/

https://manara.edu.sy/


https://manara.edu.sy/

h = (1:11);
time = [26, 19, 14, 12, 11, 9.5, 9, 8.5, 8, 7.5, 7];
flow = 250./time;
logflow = log10(flow);logheight = log10(h);
p = polyfit(logheight,logflow, 1);
m = p(1)
b = 10^p(2)
F = b*h.^m;
plot(h,F, h, flow ,'o'),
grid
J = sum((F - flow).^2)
S = sum((flow - mean(flow)).^2)
r2 = 1 - J/S

m =
0.5499

b =
9.4956

J =
2.5011

S =
698.2203

r2 =
0.9964
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510إذا علمت أن المقاومة في الدارة المبينة تبلغ 

ية حيث تم عند تلك اللحظة قياس الجهد على المكثف خلال فترات زمنية لحظ.t=0ثم تم إيقافه فجأة عندما t<0و بأن الجهد طبق عندما 
كما هو مبين في الجدول 

 Least Square methodبالاعتماد على طريقة Cاستخدم هذه البيانات لتقدير قيمة سعة المكثف : و المطلوب
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time = [0:0.25:2];
voltage = [5 3.3 2.2 1.4 0.9 0.6 0.4 0.3 0.2];
logvoltage = log(voltage);
p = polyfit(time, logvoltage , 1);
m = p(1),b = exp(p(2))
T=-1/m;
C=T/(10^5)
vc = b*exp(time*m);
plot(time, vc, time , voltage ,'o'),
grid
J = sum((vc - voltage).^2)
S = sum((voltage - mean(voltage)).^2)
r2 = 1 - J/S 0 0.2 0.4 0.6 0.8 1 1.2 1.4 1.6 1.8 2
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m =
-1.6217

b =
4.8323

C =
6.1662e-06

J =
0.0433

S =
21.4289

r2 =
0.9980
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