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1. Pendahuluan 

Regresi non linier merupakan suatu analisis regresi dimana data penelitian 

digambarkan oleh suatu fungsi yang merupakan kombinasi non linier dari parameter-

parameter atau dapat diartikan sebagai hubungan antara variabel independen (X) terhadap 

variabel dependen (Y) [1]. Penaksiran parameter pada regresi non linier dapat dilakukan 

dengan beberapa macam cara salah satunya menggunkan algoritma  Levenberg-

Marquardt. 

Algoritma Levenberg-Marquardt dikembangkan pertama kali pada tahun 1963 

untuk menyelesaikan masalah nonlinear least square [4]. Algoritma Levenberg-Marquardt 

merupakan gabungan antara algoritma Gauss-Newton dan algoritma Steepest Descent. 

Berdasarkan penelitian terdahulu menunjukkan bahwa algoritma Levenberg-Marquardt 

adalah algoritma yang cepat dan memiliki konvergensi yang stabil [3].  Metode Levenberg-

Marquardt menggunakan metode algoritma seperti algoritma Gauss-Newton yaitu 

menggunakan first order condition (FOC) dari sum of least square error [4]. Perbedaannya 

adalah ada penambahan perkalian skalar dan matriks identitas μIK pada algoritma 

Levenberg-Marquardt. Selain itu, penentuan panjang langkah atau step length (𝑡𝑛) dalam 

algoritma Levenberg-Marquardt dapat bervariasi.Riset lanjutan tentang estimasi parameter 

juga telah banyak diteliti, salah satunya penelitian [5].  

Penaksiran parameter 𝛽 yang dilakukan secara manual akan cukup rumit dan 

memakan waktu yang lama. Untuk memudahkan penaksiran parameter 𝛽 pada algoritma 

Levenberg-Marquardt dikembangkan aplikasi berbasis Matlab. Matlab merupakan salah 

satu software matematika yang dapat digunakan menyelesaikan berbagai persoalan 

matematika. Pengembangan aplikasi GUI (Graphical User Interface) pada Matlab hadir 

sebagai alat yang dapat memudahkan dan mempercepat pengguna matlab dalam 

menyelesaikan masalah matematika. Oleh karena itu akan dikembangkan aplikasi GUI 

Matlab guna menaksir parameter pada model regresi non linier menggunakan algoritma 

Levenberg Marquardt. 

2. Deskripsi 

2.1. Sistem Estimasi Parameter Model Regresi Non Linear menggunakan Algoritma 

Levenberg-Marquardt 

Bentuk umum dari model regresi non linier adalah  

𝑦 = 𝑓(𝑋, 𝛽) + 𝑒,             (1) 

dengan fungsi non linier dalam parameter 𝛽 dan 𝑒~𝑁(0, 𝜎2𝐼𝑇). Ada 2 cara untuk menaksir 𝛽 pada 

model regresi non linier yaitu dengan metode nonlinear least square dan maximum likelihood. 

Kedua metode tersebut menghasilkan penaksiran 𝛽 yaitu:  

�̂� = 𝑓(𝑋, 𝛽) + 𝑒.       (2) 

 Penaksiran 𝛽 dengan metode nonlinear least square bertujuan untuk mendapatkan nilai 𝛽 

yang meminimumkan residual sum of squares 𝑆(𝛽) [2]. 

min
𝛽

𝑆(𝛽)  = 𝑒 ′𝑒,    (3) 

= (𝑦 − 𝑓(𝑥, 𝛽))
′
(𝑦 − 𝑓(𝑥, 𝛽)).    (4) 



 

 

Syarat perlu untuk minimisasi adalah  

∂𝑆

∂𝛽
=  −2 [𝑍(𝛽)]′(𝑦 − 𝑓(𝑋, 𝛽)),    (5) 

[𝑍(𝛽)]′(𝑦 − 𝑓(𝑋, 𝛽)) = 0.   (6) 

Fungsi 𝑓(𝑋, 𝛽) dalam persamaan (6) adalah fungsi non linier sehingga penaksiran nilai 𝛽 

memerlukan proses iterasi yang memberikan global minimum. Secara umum, iterasi untuk 

mendapatkan taksiran β  dengan nonlinear least square adalah 

𝛽(𝑛+1) =  𝛽𝑛 + 𝑡𝑛𝑃𝑛𝛾𝑛.            (7) 

Jenis iterasi yang dapat digunakan untuk mendapatkan taksiran β  dengan nonlinear least square 

antara lain:  

1. Algoritma Gauss-Newton  

2. Algoritma Steepest Descent  

3. Algoritma Levenberg-Marquardt 

Aproksimasi 𝑦 = 𝑓(𝑋, 𝛽) di sekitar initial value 𝛽(1) dilakukan dengan deret Taylor orde 

1, yaitu  

𝑓(𝑋, 𝛽) = 𝑓(𝑋, 𝛽(1)) +
𝜕𝑓(𝑋,𝛽)

𝜕𝛽′ |𝛽(1)(𝛽 − 𝛽(1)),  

           (3) 

Misalkan 
𝜕𝑓(𝑋,𝛽)

𝜕𝛽′ |𝛽(1) = 𝑍(𝛽(1)), maka:  

𝑦 = 𝑓(𝑋, 𝛽(1)) + 𝑍(𝛽(1))𝛽 − 𝑍(𝛽(1))𝛽(1) + 𝑒,                        (4) 

atau  

𝑦 − 𝑓(𝑋, 𝛽(1)) + 𝑍(𝛽(1))𝛽(1) = 𝑍(𝛽(1))𝛽 + 𝑒, 

�̅�(𝛽(1)) = 𝑍(𝛽(1))𝛽 + 𝑒.         (5) 

Nilai parameter 𝛽 dapat ditaksir dengan menggunakan metode least square, diperoleh  

𝛽(2) = (𝑍(𝛽(1))′𝑍(𝛽(1)))
−1

𝑍(𝛽(1))
′�̅�

(𝛽(1))     (6) 

Algoritma secara umum yang diperoleh adalah   

𝛽(𝑛+1) = 𝛽(𝑛) + (𝑍(𝛽(𝑛))′𝑍(𝛽(𝑛)))
−1

𝑍(𝛽(𝑛))′ (𝑦 − 𝑓(𝑋, 𝛽(𝑛))).            (7) 

 Persamaan (7) disebut sebagai persamaan algoritma Gauss-Newton, sedangkan persamaan 

algoritma Levenberg-Marquardt adalah persamaan yang diperoleh dengan cara memodifikasi 

persamaan (7) menjadi :  

𝛽(𝑛+1) = 𝛽(𝑛) + (𝑍(𝛽(𝑛))
′
𝑍(𝛽(𝑛)) + 𝜇𝐼)

−1

𝑍(𝛽(𝑛))′ (𝑦 − 𝑓(𝑋, 𝛽(𝑛))).             (8) 

Persamaan (8) disebut sebagai algoritma Levenberg-Marquardt, dimana μ adalah damping 

parameter yang nilainya tidak boleh negatif dan biasanya nilai μ merupakan faktor dari 10. 

Sedangkan I adalah matriks identitas. algoritma Levenberg-Marquardt akan berhenti pada saat 

nilai algoritma tersebut konvergen yaitu jika memenuhi : 
‖𝛽𝑛+1 − 𝛽𝑛‖ ≤ 𝜀.      (9) 

Koding dari sistem yang dibangun disajikan pada uraian di bawah ini. 

2.2 Source Code 

a. Main Source Code  

function varargout = gui_levmar(varargin) 



 

 

gui_Singleton = 1; 
gui_State = struct('gui_Name',       mfilename, ... 
                   'gui_Singleton',  gui_Singleton, ... 
                   'gui_OpeningFcn', @gui_levmar_OpeningFcn, ... 
                   'gui_OutputFcn',  @gui_levmar_OutputFcn, ... 
                   'gui_LayoutFcn',  [] , ... 
                   'gui_Callback',   []); 
if nargin && ischar(varargin{1}) 
    gui_State.gui_Callback = str2func(varargin{1}); 
end 

  
if nargout 
    [varargout{1:nargout}] = gui_mainfcn(gui_State, varargin{:}); 
else 
    gui_mainfcn(gui_State, varargin{:}); 
end 
% End initialization code - DO NOT EDIT 

  

  
% --- Executes just before gui_levmar is made visible. 
function gui_levmar_OpeningFcn(hObject, eventdata, handles, varargin) 
% This function has no output args, see OutputFcn. 
% hObject    handle to figure 
% eventdata  reserved - to be defined in a future version of MATLAB 
% handles    structure with handles and user data (see GUIDATA) 
% varargin   command line arguments to gui_levmar (see VARARGIN) 

  
% Choose default command line output for gui_levmar 
handles.output = hObject; 

  
% Update handles structure 
guidata(hObject, handles); 

  
% UIWAIT makes gui_levmar wait for user response (see UIRESUME) 
% uiwait(handles.figure1); 

  

  
% --- Outputs from this function are returned to the command line. 
function varargout = gui_levmar_OutputFcn(hObject, eventdata, handles)  
% varargout  cell array for returning output args (see VARARGOUT); 
% hObject    handle to figure 
% eventdata  reserved - to be defined in a future version of MATLAB 
% handles    structure with handles and user data (see GUIDATA) 

  
% Get default command line output from handles structure 
varargout{1} = handles.output; 

  

  

  
function data_Callback(hObject, eventdata, handles) 
% hObject    handle to data (see GCBO) 
% eventdata  reserved - to be defined in a future version of MATLAB 
% handles    structure with handles and user data (see GUIDATA) 

  



 

 

% Hints: get(hObject,'String') returns contents of data as text 
%        str2double(get(hObject,'String')) returns contents of data as a 

double 

  

  
% --- Executes during object creation, after setting all properties. 
function data_CreateFcn(hObject, eventdata, handles) 
% hObject    handle to data (see GCBO) 
% eventdata  reserved - to be defined in a future version of MATLAB 
% handles    empty - handles not created until after all CreateFcns called 

  
% Hint: edit controls usually have a white background on Windows. 
%       See ISPC and COMPUTER. 
if ispc && isequal(get(hObject,'BackgroundColor'), 

get(0,'defaultUicontrolBackgroundColor')) 
    set(hObject,'BackgroundColor','white'); 
end 

  

  

  
function sheet_Callback(hObject, eventdata, handles) 
% hObject    handle to sheet (see GCBO) 
% eventdata  reserved - to be defined in a future version of MATLAB 
% handles    structure with handles and user data (see GUIDATA) 

  
% Hints: get(hObject,'String') returns contents of sheet as text 
%        str2double(get(hObject,'String')) returns contents of sheet as a 

double 

  

  
% --- Executes during object creation, after setting all properties. 
function sheet_CreateFcn(hObject, eventdata, handles) 
% hObject    handle to sheet (see GCBO) 
% eventdata  reserved - to be defined in a future version of MATLAB 
% handles    empty - handles not created until after all CreateFcns called 

  
% Hint: edit controls usually have a white background on Windows. 
%       See ISPC and COMPUTER. 
if ispc && isequal(get(hObject,'BackgroundColor'), 

get(0,'defaultUicontrolBackgroundColor')) 
    set(hObject,'BackgroundColor','white'); 
end 

  

  

  
function rangey_Callback(hObject, eventdata, handles) 
% hObject    handle to rangey (see GCBO) 
% eventdata  reserved - to be defined in a future version of MATLAB 
% handles    structure with handles and user data (see GUIDATA) 

  
% Hints: get(hObject,'String') returns contents of rangey as text 
%        str2double(get(hObject,'String')) returns contents of rangey as a 

double 

  



 

 

  
% --- Executes during object creation, after setting all properties. 
function rangey_CreateFcn(hObject, eventdata, handles) 
% hObject    handle to rangey (see GCBO) 
% eventdata  reserved - to be defined in a future version of MATLAB 
% handles    empty - handles not created until after all CreateFcns called 

  

% Hint: edit controls usually have a white background on Windows. 
%       See ISPC and COMPUTER. 
if ispc && isequal(get(hObject,'BackgroundColor'), 

get(0,'defaultUicontrolBackgroundColor')) 
    set(hObject,'BackgroundColor','white'); 
end 

  

  

  

function rangex_Callback(hObject, eventdata, handles) 
% hObject    handle to rangex (see GCBO) 
% eventdata  reserved - to be defined in a future version of MATLAB 
% handles    structure with handles and user data (see GUIDATA) 

  
% Hints: get(hObject,'String') returns contents of rangex as text 
%        str2double(get(hObject,'String')) returns contents of rangex as a 

double 

  

  
% --- Executes during object creation, after setting all properties. 
function rangex_CreateFcn(hObject, eventdata, handles) 
% hObject    handle to rangex (see GCBO) 
% eventdata  reserved - to be defined in a future version of MATLAB 
% handles    empty - handles not created until after all CreateFcns called 

  
% Hint: edit controls usually have a white background on Windows. 
%       See ISPC and COMPUTER. 
if ispc && isequal(get(hObject,'BackgroundColor'), 

get(0,'defaultUicontrolBackgroundColor')) 
    set(hObject,'BackgroundColor','white'); 
end 

  

  

  
function nilaiawal1_Callback(hObject, eventdata, handles) 
% hObject    handle to nilaiawal1 (see GCBO) 
% eventdata  reserved - to be defined in a future version of MATLAB 
% handles    structure with handles and user data (see GUIDATA) 

  
% Hints: get(hObject,'String') returns contents of nilaiawal1 as text 
%        str2double(get(hObject,'String')) returns contents of nilaiawal1 as 

a double 

  

  
% --- Executes during object creation, after setting all properties. 
function nilaiawal1_CreateFcn(hObject, eventdata, handles) 
% hObject    handle to nilaiawal1 (see GCBO) 



 

 

% eventdata  reserved - to be defined in a future version of MATLAB 
% handles    empty - handles not created until after all CreateFcns called 

  
% Hint: edit controls usually have a white background on Windows. 
%       See ISPC and COMPUTER. 
if ispc && isequal(get(hObject,'BackgroundColor'), 

get(0,'defaultUicontrolBackgroundColor')) 
    set(hObject,'BackgroundColor','white'); 
end 

  

  

  
function nilaiawal2_Callback(hObject, eventdata, handles) 
% hObject    handle to nilaiawal2 (see GCBO) 
% eventdata  reserved - to be defined in a future version of MATLAB 
% handles    structure with handles and user data (see GUIDATA) 

  
% Hints: get(hObject,'String') returns contents of nilaiawal2 as text 
%        str2double(get(hObject,'String')) returns contents of nilaiawal2 as 

a double 

  

  
% --- Executes during object creation, after setting all properties. 
function nilaiawal2_CreateFcn(hObject, eventdata, handles) 
% hObject    handle to nilaiawal2 (see GCBO) 
% eventdata  reserved - to be defined in a future version of MATLAB 
% handles    empty - handles not created until after all CreateFcns called 

  
% Hint: edit controls usually have a white background on Windows. 
%       See ISPC and COMPUTER. 
if ispc && isequal(get(hObject,'BackgroundColor'), 

get(0,'defaultUicontrolBackgroundColor')) 
    set(hObject,'BackgroundColor','white'); 
end 

  

  

  
function nilaiawal3_Callback(hObject, eventdata, handles) 
% hObject    handle to nilaiawal3 (see GCBO) 
% eventdata  reserved - to be defined in a future version of MATLAB 
% handles    structure with handles and user data (see GUIDATA) 

  
% Hints: get(hObject,'String') returns contents of nilaiawal3 as text 
%        str2double(get(hObject,'String')) returns contents of nilaiawal3 as 

a double 

  

  
% --- Executes during object creation, after setting all properties. 
function nilaiawal3_CreateFcn(hObject, eventdata, handles) 
% hObject    handle to nilaiawal3 (see GCBO) 
% eventdata  reserved - to be defined in a future version of MATLAB 
% handles    empty - handles not created until after all CreateFcns called 

  
% Hint: edit controls usually have a white background on Windows. 



 

 

%       See ISPC and COMPUTER. 
if ispc && isequal(get(hObject,'BackgroundColor'), 

get(0,'defaultUicontrolBackgroundColor')) 
    set(hObject,'BackgroundColor','white'); 
end 

  

  

  
function hasil1_Callback(hObject, eventdata, handles) 
% hObject    handle to hasil1 (see GCBO) 
% eventdata  reserved - to be defined in a future version of MATLAB 
% handles    structure with handles and user data (see GUIDATA) 

  
% Hints: get(hObject,'String') returns contents of hasil1 as text 
%        str2double(get(hObject,'String')) returns contents of hasil1 as a 

double 

  

  
% --- Executes during object creation, after setting all properties. 
function hasil1_CreateFcn(hObject, eventdata, handles) 
% hObject    handle to hasil1 (see GCBO) 
% eventdata  reserved - to be defined in a future version of MATLAB 
% handles    empty - handles not created until after all CreateFcns called 

  
% Hint: edit controls usually have a white background on Windows. 
%       See ISPC and COMPUTER. 
if ispc && isequal(get(hObject,'BackgroundColor'), 

get(0,'defaultUicontrolBackgroundColor')) 
    set(hObject,'BackgroundColor','white'); 
end 

  

  

  

function hasil2_Callback(hObject, eventdata, handles) 
% hObject    handle to hasil2 (see GCBO) 
% eventdata  reserved - to be defined in a future version of MATLAB 
% handles    structure with handles and user data (see GUIDATA) 

  
% Hints: get(hObject,'String') returns contents of hasil2 as text 
%        str2double(get(hObject,'String')) returns contents of hasil2 as a 

double 

  

  
% --- Executes during object creation, after setting all properties. 
function hasil2_CreateFcn(hObject, eventdata, handles) 
% hObject    handle to hasil2 (see GCBO) 
% eventdata  reserved - to be defined in a future version of MATLAB 
% handles    empty - handles not created until after all CreateFcns called 

  
% Hint: edit controls usually have a white background on Windows. 
%       See ISPC and COMPUTER. 
if ispc && isequal(get(hObject,'BackgroundColor'), 

get(0,'defaultUicontrolBackgroundColor')) 
    set(hObject,'BackgroundColor','white'); 



 

 

end 

  

  

  
function hasil3_Callback(hObject, eventdata, handles) 
% hObject    handle to hasil3 (see GCBO) 
% eventdata  reserved - to be defined in a future version of MATLAB 
% handles    structure with handles and user data (see GUIDATA) 

  
% Hints: get(hObject,'String') returns contents of hasil3 as text 
%        str2double(get(hObject,'String')) returns contents of hasil3 as a 

double 

  

  
% --- Executes during object creation, after setting all properties. 
function hasil3_CreateFcn(hObject, eventdata, handles) 
% hObject    handle to hasil3 (see GCBO) 
% eventdata  reserved - to be defined in a future version of MATLAB 
% handles    empty - handles not created until after all CreateFcns called 

  
% Hint: edit controls usually have a white background on Windows. 
%       See ISPC and COMPUTER. 
if ispc && isequal(get(hObject,'BackgroundColor'), 

get(0,'defaultUicontrolBackgroundColor')) 
    set(hObject,'BackgroundColor','white'); 
end 

  

  

  
function sse_Callback(hObject, eventdata, handles) 
% hObject    handle to sse (see GCBO) 
% eventdata  reserved - to be defined in a future version of MATLAB 
% handles    structure with handles and user data (see GUIDATA) 

  
% Hints: get(hObject,'String') returns contents of sse as text 
%        str2double(get(hObject,'String')) returns contents of sse as a 

double 

  

  
% --- Executes during object creation, after setting all properties. 
function sse_CreateFcn(hObject, eventdata, handles) 
% hObject    handle to sse (see GCBO) 
% eventdata  reserved - to be defined in a future version of MATLAB 
% handles    empty - handles not created until after all CreateFcns called 

  
% Hint: edit controls usually have a white background on Windows. 
%       See ISPC and COMPUTER. 
if ispc && isequal(get(hObject,'BackgroundColor'), 

get(0,'defaultUicontrolBackgroundColor')) 
    set(hObject,'BackgroundColor','white'); 
end 

  

  



 

 

  
function aic_Callback(hObject, eventdata, handles) 
% hObject    handle to aic (see GCBO) 
% eventdata  reserved - to be defined in a future version of MATLAB 
% handles    structure with handles and user data (see GUIDATA) 

  
% Hints: get(hObject,'String') returns contents of aic as text 
%        str2double(get(hObject,'String')) returns contents of aic as a 

double 

  

  
% --- Executes during object creation, after setting all properties. 
function aic_CreateFcn(hObject, eventdata, handles) 
% hObject    handle to aic (see GCBO) 
% eventdata  reserved - to be defined in a future version of MATLAB 
% handles    empty - handles not created until after all CreateFcns called 

  
% Hint: edit controls usually have a white background on Windows. 
%       See ISPC and COMPUTER. 
if ispc && isequal(get(hObject,'BackgroundColor'), 

get(0,'defaultUicontrolBackgroundColor')) 
    set(hObject,'BackgroundColor','white'); 
end 

  

  

  
function sc_Callback(hObject, eventdata, handles) 
% hObject    handle to sc (see GCBO) 
% eventdata  reserved - to be defined in a future version of MATLAB 
% handles    structure with handles and user data (see GUIDATA) 

  
% Hints: get(hObject,'String') returns contents of sc as text 
%        str2double(get(hObject,'String')) returns contents of sc as a double 

  

  
% --- Executes during object creation, after setting all properties. 
function sc_CreateFcn(hObject, eventdata, handles) 
% hObject    handle to sc (see GCBO) 
% eventdata  reserved - to be defined in a future version of MATLAB 
% handles    empty - handles not created until after all CreateFcns called 

  
% Hint: edit controls usually have a white background on Windows. 
%       See ISPC and COMPUTER. 
if ispc && isequal(get(hObject,'BackgroundColor'), 

get(0,'defaultUicontrolBackgroundColor')) 
    set(hObject,'BackgroundColor','white'); 
end 

  

  
% --- Executes on button press in browsedata. 
function browsedata_Callback(hObject, eventdata, handles) 
% hObject    handle to browsedata (see GCBO) 
% eventdata  reserved - to be defined in a future version of MATLAB 
% handles    structure with handles and user data (see GUIDATA) 



 

 

filename=get(handles.data,'string'); 
[data,pathname]=uigetfile({'*.xls','Microsoft Excel (.xls)';... 
    '*.*','All Files (*.*)'},'Pick a file'); 
if data == 0 
    set(handles.file_name,'string',filename); 
else 
    set(handles.data,'string',data); 
    set(handles.sheet,'string','sheet1'); 
    set(handles.rangey,'string','C2:C71'); 
    set(handles.rangex,'string','A2:A71'); 
end 

  

  
% --- Executes on button press in getdata. 
function getdata_Callback(hObject, eventdata, handles) 
% hObject    handle to getdata (see GCBO) 
% eventdata  reserved - to be defined in a future version of MATLAB 
% handles    structure with handles and user data (see GUIDATA) 
global y x 
data=get(handles.data,'string'); 
sheet=get(handles.sheet,'string'); 
rangey=get(handles.rangey,'string'); 
rangex=get(handles.rangex,'string'); 
y=xlsread(data,sheet,rangey); 
x=xlsread(data,sheet,rangex); 

  
set(handles.nilaiawal1,'string',0.03451); 
set(handles.nilaiawal2,'string',0.00021); 
set(handles.nilaiawal3,'string',-0.01542); 

  

  
% --- Executes on button press in estimasi. 
function estimasi_Callback(hObject, eventdata, handles) 
% hObject    handle to estimasi (see GCBO) 
% eventdata  reserved - to be defined in a future version of MATLAB 
% handles    structure with handles and user data (see GUIDATA) 
global y x 
a1=str2double(get(handles.nilaiawal1,'string')); 
a2=str2double(get(handles.nilaiawal2,'string')); 
a3=str2double(get(handles.nilaiawal3,'string')); 
tic; 
b=[a1 a2 a3]'; 
%b=[0.0345 0.00021 -0.01542]'; %initial value data 1 

  
% Data tahun ke 2 
% y=gaji(:,4); %log gaji 2 
% x=gaji(:,2); %usia 2 
% tic; 
% b=[0.0219 0.0259 -0.2253]'; %initial value data 2 

  

  
% Levenberg-Marquardt Iterations   
T=length(x); 
rep = 70000 ;%the size of 'rep' depends on the convergence the initial value  
k = length(b);  



 

 

e = eye(k);  
f = f2(b,x);  
S = (y-f)'*(y-f);  

   
j1 = 0;  
j2 = 0;  
tn = 50; % dapat melakukan perubahan tn  
lamda = 0.1 ;% dapat melakukan perubahan nilai lamda  

  
h=waitbar(0,'Waiting Hasil Estimasi...'); 
for i = 1:rep ;   
      z = numgradf2(b,x);%Numerical gradient of f1   
      zS = numgradS2(b,x,y) ;%Numerical gradient of S1   
      step  = -0.5.*inv(z'*z + lamda*eye(k))*zS ; %  Marquardt-Levenberg 

Iterations  
      bnext = b + step;  
      fnext = f2(bnext,x) ;  
      Snext = (y-fnext)'*(y-fnext); 

       

       
     while Snext < S && j1 <=100;  
     step  = step*tn;  % Perubahan tn   
     bnext = b+step;  
     fnext = f2(bnext,x);  
     Snext = (y-fnext)'*(y-fnext);  
     j1    = j1+1;  
     w1    = i;  
     end;  

   
   while Snext > S && j2 <=100;  
      step  = step/tn;  % Perubahan tn   
      bnext = b+step;  
      fnext = f2(bnext,x);  
      Snext = (y-fnext)'*(y-fnext);  
      j2    = j2+1;  
      w2    = i;  
   end;  

    
    if norm(bnext-b) <= 1e-9 && abs(S-Snext) <= 1e-9  
       disp('Sudah konvergen. Dengan jumlah iterasinya adalah:') ;  
       disp(i) ;  
         break ;  
    end ;  

   
      if i == rep  
         disp('Belum konvergen, iterasinya perlu ditambah lagi.') ;  
         disp('Atau ubahlah initial values-nya') ;  
         disp(' ') ;  
      end ;  

   
      b = bnext;   
      f = f2(b,x) ;  
      S = (y-f)'*(y-f);   
waitbar((i/rep),h); 
end ; 



 

 

close(h) 

  
p=length(y); 
bK=bnext; 
out=bK'; 
fin=f2(bK,x); 
s2=(y-fin)'*(y-fin)/(p-k); 
sse=S; 

  
% Menentukan AIC dan SC  
% Menggunakan file L2.m  
LL    = L2(b,x,y);   
AIC  = abs(-2*LL+2*k);  
SC   = abs(-2*LL+log(T)*k);  

  
set(handles.hasil1,'String',bnext(1)); 
set(handles.hasil2,'String',bnext(2)); 
set(handles.hasil3,'String',bnext(3)); 
set(handles.sse,'String',sse); 
set(handles.aic,'String',AIC); 
set(handles.sc,'String',SC); 

  

  
% --- Executes during object creation, after setting all properties. 
function axes1_CreateFcn(hObject, eventdata, handles) 
% hObject    handle to axes1 (see GCBO) 
% eventdata  reserved - to be defined in a future version of MATLAB 
% handles    empty - handles not created until after all CreateFcns called 

  
% Hint: place code in OpeningFcn to populate axes1 

  

  
% --- Executes on button press in grafik. 
function grafik_Callback(hObject, eventdata, handles) 
% hObject    handle to grafik (see GCBO) 
% eventdata  reserved - to be defined in a future version of MATLAB 
% handles    structure with handles and user data (see GUIDATA) 
global x y 
c1=str2double(get(handles.hasil1,'string')); 
c2=str2double(get(handles.hasil2,'string')); 
c3=str2double(get(handles.hasil3,'string')); 
D=c1+(c2.*exp(-c3.*x)); 
plot(x,D); 
hold on 
plot (x,y,'m.'); 
axes(handles.axes2); 

 

 

 

 

 

 

 

 

 



 

 

b. Source Code f2 
%File f2.m  
function f = f2(b,x)  
t=x(:,1);   
b1=b(1,:); 
b2=b(2,:); 
b3=b(3,:); 
f=b1+(b2*exp(-b3*t)); 
end 

 

c. Source Code Numgradf2 
%File Numgradf2.m  
function z = numgradf2(b,x)  
% Numerical z (numerical gradient of 
k = length(b); 
d = 1e-7;  
e = eye(k);  

   
for j=1:k ;   
    bplus = b + d*e(:,j);  
    fplus = feval('f2',bplus,x) ;  
    bmin  = b - d*e(:,j) ;  
    fmin  = feval('f2',bmin,x) ;  
    z(:,j)= (fplus - fmin)/(2*d);  
end;  

 

d. Source Code L2 

 
%File L2.m  
function LL = L2(b,x,y)  
T  = length(x);  
f  = f2(b,x);  
s2 = ((y-f)'*(y-f))/T;  
LL  = -0.5*(log (2*pi*s2) + (y-f)'*(y-f)/s2);  
end 

 

e. Source Code NumgradS2 
%File Numgrads2.m  
function z = numgradS2(b,x,y)   
% Numerical z (numerical gradient of L)  
% Output berupa vector dengan dimensi Kx1  

   

k = length(b);  
d = 1e-6;  
e = eye(k);  

   
for j=1:k;% Numerical gradients  
    bplus = b + d*e(:,j) ;  
    fplus = feval('f2',bplus,x) ;  
    Splus = (y-fplus)'*(y-fplus);  
    bmin  = b - d*e(:,j) ;  
    fmin  = feval('f2',bmin,x) ;  
    Smin  = (y-fmin)'*(y-fmin);  
    z(j,:) = (Splus - Smin)/(2*d);  
end;  



 

 

2.2. Hasil Visualisasi  

Tampilan Estimasi Parameter Model Regresi Non Linier Metode Levenberg Marquardt 

ditunjukkan pada Gambar 1. 

 

Deskripsi dari masing-masing komponen di dalam tampilan antara lain: 

a. Browse Data merupakan pushbutton yang berfungsi untuk mengambil data yang pada folder 

tertentu untuk kemudian diproses dengan algoritma Levenberg-Marquardt. 

b. Get Data merupakan pushbutton yang akan digunakan untuk mengambil nilai awal data 

(initial value).  

c. Estimasi merupakan pushbutton untuk proses estimasi parameter model regresi non linear 

dengan algoritma Levenberg-Marquardt. 

d. Grafik merupakan pushbutton untuk proses menampilkan grafik hasil estimasi parameter 

model regresi non linear dengan algoritma Levenberg-Marquardt. 

e. A merupakan blankspace yang akan menampilkan data yang akan diestimasi. 

f. B merupakan blankspace yang akan menampilkan nilai awal data (initial value). 

g. C merupakan blankspace yang akan menampilkan hasil estimasi parameter model regresi non 

linear dengan algoritma Levenberg-Marquardt. 

h. D merupakan blankspace yang akan menampilkan hasil nilai S, AIC dan SC. 

i. E merupakan blankspace yang akan menampilkan hasil grafik hasil estimasi parameter model 

regresi non linear dengan algoritma Levenberg-Marquardt. 

 

 

A B 

C D 

E 



 

 

2.3. PROSES PENGGUNAAN GUI  

Langkah-langkah dari penggunaan GUI sebagai berikut: 

1. Mengambil data yang akan diestimasi dengan menekan tombol BROWSE DATA. 

 

  
 

2. Setelah menekan tombol Browse Data maka akan muncul tampilan sebagai berikut dan 

kemudian pilih file yang akan digunakan pada proses estimasi :  

 

 



 

 

 

3. Data yang dipilih akan ditampilkan pada blankspace yang telah disediakan seperti gambar 

berikut :  

 

 
 

4. Menampilkan nilai awal data (initial value) yang akan digunakan untuk estimasi parameter 

dengan menekan tombol GET DATA. 

 

 
 



 

 

 

5. Klik tombol Estimasi dan tunggu hasil estimasi. 

 

 

 

 

 

 



 

 

6. Hasil estimasi parameter model regresi non linear dengan algoritma Levenberg-Marquardt 

beserta nilai S, AIC dan SC ditampilkan pada kolom blankspace yang sudah disediakan 

seperti gambar berikut :  

 

 
 

 

 

7. Klik tombol Grafik untuk menampilkan grafik model regresi non linear dengan nilai 

parameter yang telah diperoleh.  
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1. Pendahuluan 

Regresi non linier merupakan suatu analisis regresi dimana data penelitian 

digambarkan oleh suatu fungsi yang merupakan kombinasi non linier dari parameter-

parameter atau dapat diartikan sebagai hubungan antara variabel independen (X) terhadap 

variabel dependen (Y) [1]. Penaksiran parameter pada regresi non linier dapat dilakukan 

dengan beberapa macam cara salah satunya menggunkan algoritma  Levenberg-

Marquardt. 

Algoritma Levenberg-Marquardt dikembangkan pertama kali pada tahun 1963 

untuk menyelesaikan masalah nonlinear least square [4]. Algoritma Levenberg-Marquardt 

merupakan gabungan antara algoritma Gauss-Newton dan algoritma Steepest Descent. 

Berdasarkan penelitian terdahulu menunjukkan bahwa algoritma Levenberg-Marquardt 

adalah algoritma yang cepat dan memiliki konvergensi yang stabil [3].  Metode Levenberg-

Marquardt menggunakan metode algoritma seperti algoritma Gauss-Newton yaitu 

menggunakan first order condition (FOC) dari sum of least square error [4]. Perbedaannya 

adalah ada penambahan perkalian skalar dan matriks identitas μIK pada algoritma 

Levenberg-Marquardt. Selain itu, penentuan panjang langkah atau step length (𝑡𝑛) dalam 

algoritma Levenberg-Marquardt dapat bervariasi.Riset lanjutan tentang estimasi parameter 

juga telah banyak diteliti, salah satunya penelitian [5].  

Penaksiran parameter 𝛽 yang dilakukan secara manual akan cukup rumit dan 

memakan waktu yang lama. Untuk memudahkan penaksiran parameter 𝛽 pada algoritma 

Levenberg-Marquardt dikembangkan aplikasi berbasis Matlab. Matlab merupakan salah 

satu software matematika yang dapat digunakan menyelesaikan berbagai persoalan 

matematika. Pengembangan aplikasi GUI (Graphical User Interface) pada Matlab hadir 

sebagai alat yang dapat memudahkan dan mempercepat pengguna matlab dalam 

menyelesaikan masalah matematika. Oleh karena itu akan dikembangkan aplikasi GUI 

Matlab guna menaksir parameter pada model regresi non linier menggunakan algoritma 

Levenberg Marquardt. 

2. Deskripsi 

2.1. Sistem Estimasi Parameter Model Regresi Non Linear menggunakan Algoritma 

Levenberg-Marquardt 

Bentuk umum dari model regresi non linier adalah  

𝑦 = 𝑓(𝑋, 𝛽) + 𝑒,             (1) 

dengan fungsi non linier dalam parameter 𝛽 dan 𝑒~𝑁(0, 𝜎2𝐼𝑇). Ada 2 cara untuk menaksir 𝛽 pada 

model regresi non linier yaitu dengan metode nonlinear least square dan maximum likelihood. 

Kedua metode tersebut menghasilkan penaksiran 𝛽 yaitu:  

�̂� = 𝑓(𝑋, 𝛽) + 𝑒.       (2) 

 Penaksiran 𝛽 dengan metode nonlinear least square bertujuan untuk mendapatkan nilai 𝛽 

yang meminimumkan residual sum of squares 𝑆(𝛽) [2]. 

min
𝛽

𝑆(𝛽)  = 𝑒 ′𝑒,    (3) 

= (𝑦 − 𝑓(𝑥, 𝛽))
′
(𝑦 − 𝑓(𝑥, 𝛽)).    (4) 

1

1

1

1

1

1

1

1

1

2



 

 

Syarat perlu untuk minimisasi adalah  

∂𝑆

∂𝛽
=  −2 [𝑍(𝛽)]′(𝑦 − 𝑓(𝑋, 𝛽)),    (5) 

[𝑍(𝛽)]′(𝑦 − 𝑓(𝑋, 𝛽)) = 0.   (6) 

Fungsi 𝑓(𝑋, 𝛽) dalam persamaan (6) adalah fungsi non linier sehingga penaksiran nilai 𝛽 

memerlukan proses iterasi yang memberikan global minimum. Secara umum, iterasi untuk 

mendapatkan taksiran β  dengan nonlinear least square adalah 

𝛽(𝑛+1) =  𝛽𝑛 + 𝑡𝑛𝑃𝑛𝛾𝑛.            (7) 

Jenis iterasi yang dapat digunakan untuk mendapatkan taksiran β  dengan nonlinear least square 

antara lain:  

1. Algoritma Gauss-Newton  

2. Algoritma Steepest Descent  

3. Algoritma Levenberg-Marquardt 

Aproksimasi 𝑦 = 𝑓(𝑋, 𝛽) di sekitar initial value 𝛽(1) dilakukan dengan deret Taylor orde 

1, yaitu  

𝑓(𝑋, 𝛽) = 𝑓(𝑋, 𝛽(1)) +
𝜕𝑓(𝑋,𝛽)

𝜕𝛽′ |𝛽(1)(𝛽 − 𝛽(1)),  

           (3) 

Misalkan 
𝜕𝑓(𝑋,𝛽)

𝜕𝛽′ |𝛽(1) = 𝑍(𝛽(1)), maka:  

𝑦 = 𝑓(𝑋, 𝛽(1)) + 𝑍(𝛽(1))𝛽 − 𝑍(𝛽(1))𝛽(1) + 𝑒,                        (4) 

atau  

𝑦 − 𝑓(𝑋, 𝛽(1)) + 𝑍(𝛽(1))𝛽(1) = 𝑍(𝛽(1))𝛽 + 𝑒, 

�̅�(𝛽(1)) = 𝑍(𝛽(1))𝛽 + 𝑒.         (5) 

Nilai parameter 𝛽 dapat ditaksir dengan menggunakan metode least square, diperoleh  

𝛽(2) = (𝑍(𝛽(1))′𝑍(𝛽(1)))
−1

𝑍(𝛽(1))
′�̅�

(𝛽(1))     (6) 

Algoritma secara umum yang diperoleh adalah   

𝛽(𝑛+1) = 𝛽(𝑛) + (𝑍(𝛽(𝑛))′𝑍(𝛽(𝑛)))
−1

𝑍(𝛽(𝑛))′ (𝑦 − 𝑓(𝑋, 𝛽(𝑛))).            (7) 

 Persamaan (7) disebut sebagai persamaan algoritma Gauss-Newton, sedangkan persamaan 

algoritma Levenberg-Marquardt adalah persamaan yang diperoleh dengan cara memodifikasi 

persamaan (7) menjadi :  

𝛽(𝑛+1) = 𝛽(𝑛) + (𝑍(𝛽(𝑛))
′
𝑍(𝛽(𝑛)) + 𝜇𝐼)

−1

𝑍(𝛽(𝑛))′ (𝑦 − 𝑓(𝑋, 𝛽(𝑛))).             (8) 

Persamaan (8) disebut sebagai algoritma Levenberg-Marquardt, dimana μ adalah damping 

parameter yang nilainya tidak boleh negatif dan biasanya nilai μ merupakan faktor dari 10. 

Sedangkan I adalah matriks identitas. algoritma Levenberg-Marquardt akan berhenti pada saat 

nilai algoritma tersebut konvergen yaitu jika memenuhi : 
‖𝛽𝑛+1 − 𝛽𝑛‖ ≤ 𝜀.      (9) 

Koding dari sistem yang dibangun disajikan pada uraian di bawah ini. 

2.2 Source Code 

a. Main Source Code  

function varargout = gui_levmar(varargin) 

1

1

1

1

2

2

2
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gui_Singleton = 1; 
gui_State = struct('gui_Name',       mfilename, ... 
                   'gui_Singleton',  gui_Singleton, ... 
                   'gui_OpeningFcn', @gui_levmar_OpeningFcn, ... 
                   'gui_OutputFcn',  @gui_levmar_OutputFcn, ... 
                   'gui_LayoutFcn',  [] , ... 
                   'gui_Callback',   []); 
if nargin && ischar(varargin{1}) 
    gui_State.gui_Callback = str2func(varargin{1}); 
end 

  
if nargout 
    [varargout{1:nargout}] = gui_mainfcn(gui_State, varargin{:}); 
else 
    gui_mainfcn(gui_State, varargin{:}); 
end 
% End initialization code - DO NOT EDIT 

  

  
% --- Executes just before gui_levmar is made visible. 
function gui_levmar_OpeningFcn(hObject, eventdata, handles, varargin) 
% This function has no output args, see OutputFcn. 
% hObject    handle to figure 
% eventdata  reserved - to be defined in a future version of MATLAB 
% handles    structure with handles and user data (see GUIDATA) 
% varargin   command line arguments to gui_levmar (see VARARGIN) 

  
% Choose default command line output for gui_levmar 
handles.output = hObject; 

  
% Update handles structure 
guidata(hObject, handles); 

  
% UIWAIT makes gui_levmar wait for user response (see UIRESUME) 
% uiwait(handles.figure1); 

  

  
% --- Outputs from this function are returned to the command line. 
function varargout = gui_levmar_OutputFcn(hObject, eventdata, handles)  
% varargout  cell array for returning output args (see VARARGOUT); 
% hObject    handle to figure 
% eventdata  reserved - to be defined in a future version of MATLAB 
% handles    structure with handles and user data (see GUIDATA) 

  
% Get default command line output from handles structure 
varargout{1} = handles.output; 

  

  

  
function data_Callback(hObject, eventdata, handles) 
% hObject    handle to data (see GCBO) 
% eventdata  reserved - to be defined in a future version of MATLAB 
% handles    structure with handles and user data (see GUIDATA) 
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% Hints: get(hObject,'String') returns contents of data as text 
%        str2double(get(hObject,'String')) returns contents of data as a 

double 

  

  
% --- Executes during object creation, after setting all properties. 
function data_CreateFcn(hObject, eventdata, handles) 
% hObject    handle to data (see GCBO) 
% eventdata  reserved - to be defined in a future version of MATLAB 
% handles    empty - handles not created until after all CreateFcns called 

  
% Hint: edit controls usually have a white background on Windows. 
%       See ISPC and COMPUTER. 
if ispc && isequal(get(hObject,'BackgroundColor'), 

get(0,'defaultUicontrolBackgroundColor')) 
    set(hObject,'BackgroundColor','white'); 
end 

  

  

  
function sheet_Callback(hObject, eventdata, handles) 
% hObject    handle to sheet (see GCBO) 
% eventdata  reserved - to be defined in a future version of MATLAB 
% handles    structure with handles and user data (see GUIDATA) 

  
% Hints: get(hObject,'String') returns contents of sheet as text 
%        str2double(get(hObject,'String')) returns contents of sheet as a 

double 

  

  
% --- Executes during object creation, after setting all properties. 
function sheet_CreateFcn(hObject, eventdata, handles) 
% hObject    handle to sheet (see GCBO) 
% eventdata  reserved - to be defined in a future version of MATLAB 
% handles    empty - handles not created until after all CreateFcns called 

  
% Hint: edit controls usually have a white background on Windows. 
%       See ISPC and COMPUTER. 
if ispc && isequal(get(hObject,'BackgroundColor'), 

get(0,'defaultUicontrolBackgroundColor')) 
    set(hObject,'BackgroundColor','white'); 
end 

  

  

  
function rangey_Callback(hObject, eventdata, handles) 
% hObject    handle to rangey (see GCBO) 
% eventdata  reserved - to be defined in a future version of MATLAB 
% handles    structure with handles and user data (see GUIDATA) 

  
% Hints: get(hObject,'String') returns contents of rangey as text 
%        str2double(get(hObject,'String')) returns contents of rangey as a 

double 
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% --- Executes during object creation, after setting all properties. 
function rangey_CreateFcn(hObject, eventdata, handles) 
% hObject    handle to rangey (see GCBO) 
% eventdata  reserved - to be defined in a future version of MATLAB 
% handles    empty - handles not created until after all CreateFcns called 

  

% Hint: edit controls usually have a white background on Windows. 
%       See ISPC and COMPUTER. 
if ispc && isequal(get(hObject,'BackgroundColor'), 

get(0,'defaultUicontrolBackgroundColor')) 
    set(hObject,'BackgroundColor','white'); 
end 

  

  

  

function rangex_Callback(hObject, eventdata, handles) 
% hObject    handle to rangex (see GCBO) 
% eventdata  reserved - to be defined in a future version of MATLAB 
% handles    structure with handles and user data (see GUIDATA) 

  
% Hints: get(hObject,'String') returns contents of rangex as text 
%        str2double(get(hObject,'String')) returns contents of rangex as a 

double 

  

  
% --- Executes during object creation, after setting all properties. 
function rangex_CreateFcn(hObject, eventdata, handles) 
% hObject    handle to rangex (see GCBO) 
% eventdata  reserved - to be defined in a future version of MATLAB 
% handles    empty - handles not created until after all CreateFcns called 

  
% Hint: edit controls usually have a white background on Windows. 
%       See ISPC and COMPUTER. 
if ispc && isequal(get(hObject,'BackgroundColor'), 

get(0,'defaultUicontrolBackgroundColor')) 
    set(hObject,'BackgroundColor','white'); 
end 

  

  

  
function nilaiawal1_Callback(hObject, eventdata, handles) 
% hObject    handle to nilaiawal1 (see GCBO) 
% eventdata  reserved - to be defined in a future version of MATLAB 
% handles    structure with handles and user data (see GUIDATA) 

  
% Hints: get(hObject,'String') returns contents of nilaiawal1 as text 
%        str2double(get(hObject,'String')) returns contents of nilaiawal1 as 

a double 

  

  
% --- Executes during object creation, after setting all properties. 
function nilaiawal1_CreateFcn(hObject, eventdata, handles) 
% hObject    handle to nilaiawal1 (see GCBO) 



 

 

% eventdata  reserved - to be defined in a future version of MATLAB 
% handles    empty - handles not created until after all CreateFcns called 

  
% Hint: edit controls usually have a white background on Windows. 
%       See ISPC and COMPUTER. 
if ispc && isequal(get(hObject,'BackgroundColor'), 

get(0,'defaultUicontrolBackgroundColor')) 
    set(hObject,'BackgroundColor','white'); 
end 

  

  

  
function nilaiawal2_Callback(hObject, eventdata, handles) 
% hObject    handle to nilaiawal2 (see GCBO) 
% eventdata  reserved - to be defined in a future version of MATLAB 
% handles    structure with handles and user data (see GUIDATA) 

  
% Hints: get(hObject,'String') returns contents of nilaiawal2 as text 
%        str2double(get(hObject,'String')) returns contents of nilaiawal2 as 

a double 

  

  
% --- Executes during object creation, after setting all properties. 
function nilaiawal2_CreateFcn(hObject, eventdata, handles) 
% hObject    handle to nilaiawal2 (see GCBO) 
% eventdata  reserved - to be defined in a future version of MATLAB 
% handles    empty - handles not created until after all CreateFcns called 

  
% Hint: edit controls usually have a white background on Windows. 
%       See ISPC and COMPUTER. 
if ispc && isequal(get(hObject,'BackgroundColor'), 

get(0,'defaultUicontrolBackgroundColor')) 
    set(hObject,'BackgroundColor','white'); 
end 

  

  

  
function nilaiawal3_Callback(hObject, eventdata, handles) 
% hObject    handle to nilaiawal3 (see GCBO) 
% eventdata  reserved - to be defined in a future version of MATLAB 
% handles    structure with handles and user data (see GUIDATA) 

  
% Hints: get(hObject,'String') returns contents of nilaiawal3 as text 
%        str2double(get(hObject,'String')) returns contents of nilaiawal3 as 

a double 

  

  
% --- Executes during object creation, after setting all properties. 
function nilaiawal3_CreateFcn(hObject, eventdata, handles) 
% hObject    handle to nilaiawal3 (see GCBO) 
% eventdata  reserved - to be defined in a future version of MATLAB 
% handles    empty - handles not created until after all CreateFcns called 

  
% Hint: edit controls usually have a white background on Windows. 



 

 

%       See ISPC and COMPUTER. 
if ispc && isequal(get(hObject,'BackgroundColor'), 

get(0,'defaultUicontrolBackgroundColor')) 
    set(hObject,'BackgroundColor','white'); 
end 

  

  

  
function hasil1_Callback(hObject, eventdata, handles) 
% hObject    handle to hasil1 (see GCBO) 
% eventdata  reserved - to be defined in a future version of MATLAB 
% handles    structure with handles and user data (see GUIDATA) 

  
% Hints: get(hObject,'String') returns contents of hasil1 as text 
%        str2double(get(hObject,'String')) returns contents of hasil1 as a 

double 

  

  
% --- Executes during object creation, after setting all properties. 
function hasil1_CreateFcn(hObject, eventdata, handles) 
% hObject    handle to hasil1 (see GCBO) 
% eventdata  reserved - to be defined in a future version of MATLAB 
% handles    empty - handles not created until after all CreateFcns called 

  
% Hint: edit controls usually have a white background on Windows. 
%       See ISPC and COMPUTER. 
if ispc && isequal(get(hObject,'BackgroundColor'), 

get(0,'defaultUicontrolBackgroundColor')) 
    set(hObject,'BackgroundColor','white'); 
end 

  

  

  

function hasil2_Callback(hObject, eventdata, handles) 
% hObject    handle to hasil2 (see GCBO) 
% eventdata  reserved - to be defined in a future version of MATLAB 
% handles    structure with handles and user data (see GUIDATA) 

  
% Hints: get(hObject,'String') returns contents of hasil2 as text 
%        str2double(get(hObject,'String')) returns contents of hasil2 as a 

double 

  

  
% --- Executes during object creation, after setting all properties. 
function hasil2_CreateFcn(hObject, eventdata, handles) 
% hObject    handle to hasil2 (see GCBO) 
% eventdata  reserved - to be defined in a future version of MATLAB 
% handles    empty - handles not created until after all CreateFcns called 

  
% Hint: edit controls usually have a white background on Windows. 
%       See ISPC and COMPUTER. 
if ispc && isequal(get(hObject,'BackgroundColor'), 

get(0,'defaultUicontrolBackgroundColor')) 
    set(hObject,'BackgroundColor','white'); 
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end 

  

  

  
function hasil3_Callback(hObject, eventdata, handles) 
% hObject    handle to hasil3 (see GCBO) 
% eventdata  reserved - to be defined in a future version of MATLAB 
% handles    structure with handles and user data (see GUIDATA) 

  
% Hints: get(hObject,'String') returns contents of hasil3 as text 
%        str2double(get(hObject,'String')) returns contents of hasil3 as a 

double 

  

  
% --- Executes during object creation, after setting all properties. 
function hasil3_CreateFcn(hObject, eventdata, handles) 
% hObject    handle to hasil3 (see GCBO) 
% eventdata  reserved - to be defined in a future version of MATLAB 
% handles    empty - handles not created until after all CreateFcns called 

  
% Hint: edit controls usually have a white background on Windows. 
%       See ISPC and COMPUTER. 
if ispc && isequal(get(hObject,'BackgroundColor'), 

get(0,'defaultUicontrolBackgroundColor')) 
    set(hObject,'BackgroundColor','white'); 
end 

  

  

  
function sse_Callback(hObject, eventdata, handles) 
% hObject    handle to sse (see GCBO) 
% eventdata  reserved - to be defined in a future version of MATLAB 
% handles    structure with handles and user data (see GUIDATA) 

  
% Hints: get(hObject,'String') returns contents of sse as text 
%        str2double(get(hObject,'String')) returns contents of sse as a 

double 

  

  
% --- Executes during object creation, after setting all properties. 
function sse_CreateFcn(hObject, eventdata, handles) 
% hObject    handle to sse (see GCBO) 
% eventdata  reserved - to be defined in a future version of MATLAB 
% handles    empty - handles not created until after all CreateFcns called 

  
% Hint: edit controls usually have a white background on Windows. 
%       See ISPC and COMPUTER. 
if ispc && isequal(get(hObject,'BackgroundColor'), 

get(0,'defaultUicontrolBackgroundColor')) 
    set(hObject,'BackgroundColor','white'); 
end 

  

  



 

 

  
function aic_Callback(hObject, eventdata, handles) 
% hObject    handle to aic (see GCBO) 
% eventdata  reserved - to be defined in a future version of MATLAB 
% handles    structure with handles and user data (see GUIDATA) 

  
% Hints: get(hObject,'String') returns contents of aic as text 
%        str2double(get(hObject,'String')) returns contents of aic as a 

double 

  

  
% --- Executes during object creation, after setting all properties. 
function aic_CreateFcn(hObject, eventdata, handles) 
% hObject    handle to aic (see GCBO) 
% eventdata  reserved - to be defined in a future version of MATLAB 
% handles    empty - handles not created until after all CreateFcns called 

  
% Hint: edit controls usually have a white background on Windows. 
%       See ISPC and COMPUTER. 
if ispc && isequal(get(hObject,'BackgroundColor'), 

get(0,'defaultUicontrolBackgroundColor')) 
    set(hObject,'BackgroundColor','white'); 
end 

  

  

  
function sc_Callback(hObject, eventdata, handles) 
% hObject    handle to sc (see GCBO) 
% eventdata  reserved - to be defined in a future version of MATLAB 
% handles    structure with handles and user data (see GUIDATA) 

  
% Hints: get(hObject,'String') returns contents of sc as text 
%        str2double(get(hObject,'String')) returns contents of sc as a double 

  

  
% --- Executes during object creation, after setting all properties. 
function sc_CreateFcn(hObject, eventdata, handles) 
% hObject    handle to sc (see GCBO) 
% eventdata  reserved - to be defined in a future version of MATLAB 
% handles    empty - handles not created until after all CreateFcns called 

  
% Hint: edit controls usually have a white background on Windows. 
%       See ISPC and COMPUTER. 
if ispc && isequal(get(hObject,'BackgroundColor'), 

get(0,'defaultUicontrolBackgroundColor')) 
    set(hObject,'BackgroundColor','white'); 
end 

  

  
% --- Executes on button press in browsedata. 
function browsedata_Callback(hObject, eventdata, handles) 
% hObject    handle to browsedata (see GCBO) 
% eventdata  reserved - to be defined in a future version of MATLAB 
% handles    structure with handles and user data (see GUIDATA) 
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filename=get(handles.data,'string'); 
[data,pathname]=uigetfile({'*.xls','Microsoft Excel (.xls)';... 
    '*.*','All Files (*.*)'},'Pick a file'); 
if data == 0 
    set(handles.file_name,'string',filename); 
else 
    set(handles.data,'string',data); 
    set(handles.sheet,'string','sheet1'); 
    set(handles.rangey,'string','C2:C71'); 
    set(handles.rangex,'string','A2:A71'); 
end 

  

  
% --- Executes on button press in getdata. 
function getdata_Callback(hObject, eventdata, handles) 
% hObject    handle to getdata (see GCBO) 
% eventdata  reserved - to be defined in a future version of MATLAB 
% handles    structure with handles and user data (see GUIDATA) 
global y x 
data=get(handles.data,'string'); 
sheet=get(handles.sheet,'string'); 
rangey=get(handles.rangey,'string'); 
rangex=get(handles.rangex,'string'); 
y=xlsread(data,sheet,rangey); 
x=xlsread(data,sheet,rangex); 

  
set(handles.nilaiawal1,'string',0.03451); 
set(handles.nilaiawal2,'string',0.00021); 
set(handles.nilaiawal3,'string',-0.01542); 

  

  
% --- Executes on button press in estimasi. 
function estimasi_Callback(hObject, eventdata, handles) 
% hObject    handle to estimasi (see GCBO) 
% eventdata  reserved - to be defined in a future version of MATLAB 
% handles    structure with handles and user data (see GUIDATA) 
global y x 
a1=str2double(get(handles.nilaiawal1,'string')); 
a2=str2double(get(handles.nilaiawal2,'string')); 
a3=str2double(get(handles.nilaiawal3,'string')); 
tic; 
b=[a1 a2 a3]'; 
%b=[0.0345 0.00021 -0.01542]'; %initial value data 1 

  
% Data tahun ke 2 
% y=gaji(:,4); %log gaji 2 
% x=gaji(:,2); %usia 2 
% tic; 
% b=[0.0219 0.0259 -0.2253]'; %initial value data 2 

  

  
% Levenberg-Marquardt Iterations   
T=length(x); 
rep = 70000 ;%the size of 'rep' depends on the convergence the initial value  
k = length(b);  
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e = eye(k);  
f = f2(b,x);  
S = (y-f)'*(y-f);  

   
j1 = 0;  
j2 = 0;  
tn = 50; % dapat melakukan perubahan tn  
lamda = 0.1 ;% dapat melakukan perubahan nilai lamda  

  
h=waitbar(0,'Waiting Hasil Estimasi...'); 
for i = 1:rep ;   
      z = numgradf2(b,x);%Numerical gradient of f1   
      zS = numgradS2(b,x,y) ;%Numerical gradient of S1   
      step  = -0.5.*inv(z'*z + lamda*eye(k))*zS ; %  Marquardt-Levenberg 

Iterations  
      bnext = b + step;  
      fnext = f2(bnext,x) ;  
      Snext = (y-fnext)'*(y-fnext); 

       

       
     while Snext < S && j1 <=100;  
     step  = step*tn;  % Perubahan tn   
     bnext = b+step;  
     fnext = f2(bnext,x);  
     Snext = (y-fnext)'*(y-fnext);  
     j1    = j1+1;  
     w1    = i;  
     end;  

   
   while Snext > S && j2 <=100;  
      step  = step/tn;  % Perubahan tn   
      bnext = b+step;  
      fnext = f2(bnext,x);  
      Snext = (y-fnext)'*(y-fnext);  
      j2    = j2+1;  
      w2    = i;  
   end;  

    
    if norm(bnext-b) <= 1e-9 && abs(S-Snext) <= 1e-9  
       disp('Sudah konvergen. Dengan jumlah iterasinya adalah:') ;  
       disp(i) ;  
         break ;  
    end ;  

   
      if i == rep  
         disp('Belum konvergen, iterasinya perlu ditambah lagi.') ;  
         disp('Atau ubahlah initial values-nya') ;  
         disp(' ') ;  
      end ;  

   
      b = bnext;   
      f = f2(b,x) ;  
      S = (y-f)'*(y-f);   
waitbar((i/rep),h); 
end ; 



 

 

close(h) 

  
p=length(y); 
bK=bnext; 
out=bK'; 
fin=f2(bK,x); 
s2=(y-fin)'*(y-fin)/(p-k); 
sse=S; 

  
% Menentukan AIC dan SC  
% Menggunakan file L2.m  
LL    = L2(b,x,y);   
AIC  = abs(-2*LL+2*k);  
SC   = abs(-2*LL+log(T)*k);  

  
set(handles.hasil1,'String',bnext(1)); 
set(handles.hasil2,'String',bnext(2)); 
set(handles.hasil3,'String',bnext(3)); 
set(handles.sse,'String',sse); 
set(handles.aic,'String',AIC); 
set(handles.sc,'String',SC); 

  

  
% --- Executes during object creation, after setting all properties. 
function axes1_CreateFcn(hObject, eventdata, handles) 
% hObject    handle to axes1 (see GCBO) 
% eventdata  reserved - to be defined in a future version of MATLAB 
% handles    empty - handles not created until after all CreateFcns called 

  
% Hint: place code in OpeningFcn to populate axes1 

  

  
% --- Executes on button press in grafik. 
function grafik_Callback(hObject, eventdata, handles) 
% hObject    handle to grafik (see GCBO) 
% eventdata  reserved - to be defined in a future version of MATLAB 
% handles    structure with handles and user data (see GUIDATA) 
global x y 
c1=str2double(get(handles.hasil1,'string')); 
c2=str2double(get(handles.hasil2,'string')); 
c3=str2double(get(handles.hasil3,'string')); 
D=c1+(c2.*exp(-c3.*x)); 
plot(x,D); 
hold on 
plot (x,y,'m.'); 
axes(handles.axes2); 

 

 

 

 

 

 

 

 

 



 

 

b. Source Code f2 
%File f2.m  
function f = f2(b,x)  
t=x(:,1);   
b1=b(1,:); 
b2=b(2,:); 
b3=b(3,:); 
f=b1+(b2*exp(-b3*t)); 
end 

 

c. Source Code Numgradf2 
%File Numgradf2.m  
function z = numgradf2(b,x)  
% Numerical z (numerical gradient of 
k = length(b); 
d = 1e-7;  
e = eye(k);  

   
for j=1:k ;   
    bplus = b + d*e(:,j);  
    fplus = feval('f2',bplus,x) ;  
    bmin  = b - d*e(:,j) ;  
    fmin  = feval('f2',bmin,x) ;  
    z(:,j)= (fplus - fmin)/(2*d);  
end;  

 

d. Source Code L2 

 
%File L2.m  
function LL = L2(b,x,y)  
T  = length(x);  
f  = f2(b,x);  
s2 = ((y-f)'*(y-f))/T;  
LL  = -0.5*(log (2*pi*s2) + (y-f)'*(y-f)/s2);  
end 

 

e. Source Code NumgradS2 
%File Numgrads2.m  
function z = numgradS2(b,x,y)   
% Numerical z (numerical gradient of L)  
% Output berupa vector dengan dimensi Kx1  

   

k = length(b);  
d = 1e-6;  
e = eye(k);  

   
for j=1:k;% Numerical gradients  
    bplus = b + d*e(:,j) ;  
    fplus = feval('f2',bplus,x) ;  
    Splus = (y-fplus)'*(y-fplus);  
    bmin  = b - d*e(:,j) ;  
    fmin  = feval('f2',bmin,x) ;  
    Smin  = (y-fmin)'*(y-fmin);  
    z(j,:) = (Splus - Smin)/(2*d);  
end;  
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2.2. Hasil Visualisasi  

Tampilan Estimasi Parameter Model Regresi Non Linier Metode Levenberg Marquardt 

ditunjukkan pada Gambar 1. 

 

Deskripsi dari masing-masing komponen di dalam tampilan antara lain: 

a. Browse Data merupakan pushbutton yang berfungsi untuk mengambil data yang pada folder 

tertentu untuk kemudian diproses dengan algoritma Levenberg-Marquardt. 

b. Get Data merupakan pushbutton yang akan digunakan untuk mengambil nilai awal data 

(initial value).  

c. Estimasi merupakan pushbutton untuk proses estimasi parameter model regresi non linear 

dengan algoritma Levenberg-Marquardt. 

d. Grafik merupakan pushbutton untuk proses menampilkan grafik hasil estimasi parameter 

model regresi non linear dengan algoritma Levenberg-Marquardt. 

e. A merupakan blankspace yang akan menampilkan data yang akan diestimasi. 

f. B merupakan blankspace yang akan menampilkan nilai awal data (initial value). 

g. C merupakan blankspace yang akan menampilkan hasil estimasi parameter model regresi non 

linear dengan algoritma Levenberg-Marquardt. 

h. D merupakan blankspace yang akan menampilkan hasil nilai S, AIC dan SC. 

i. E merupakan blankspace yang akan menampilkan hasil grafik hasil estimasi parameter model 

regresi non linear dengan algoritma Levenberg-Marquardt. 

 

 

A B 

C D 

E 

1

3

3

3

3



 

 

2.3. PROSES PENGGUNAAN GUI  

Langkah-langkah dari penggunaan GUI sebagai berikut: 

1. Mengambil data yang akan diestimasi dengan menekan tombol BROWSE DATA. 

 

  
 

2. Setelah menekan tombol Browse Data maka akan muncul tampilan sebagai berikut dan 

kemudian pilih file yang akan digunakan pada proses estimasi :  

 

 

5



 

 

 

3. Data yang dipilih akan ditampilkan pada blankspace yang telah disediakan seperti gambar 

berikut :  

 

 
 

4. Menampilkan nilai awal data (initial value) yang akan digunakan untuk estimasi parameter 

dengan menekan tombol GET DATA. 

 

 
 



 

 

 

5. Klik tombol Estimasi dan tunggu hasil estimasi. 

 

 

 

 

 

 



 

 

6. Hasil estimasi parameter model regresi non linear dengan algoritma Levenberg-Marquardt 

beserta nilai S, AIC dan SC ditampilkan pada kolom blankspace yang sudah disediakan 

seperti gambar berikut :  

 

 
 

 

 

7. Klik tombol Grafik untuk menampilkan grafik model regresi non linear dengan nilai 

parameter yang telah diperoleh.  
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