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Forward and Inverse Kinematics Analysis and Simulation in 

MATLAB of an 6R Industrial Robot 

 

Abstract - This study introduces the forward and inverse kinematics of the Collaborative Robot 

E15, a 6R Industrial Robot created by Han's Robot. Using D-H table of the robot and close 

loop method to determine the kinematic equations of the manipulator. It also describes an 

interface created for simulating in MATLAB, and 3D plot of the robot’s using Robotics 

Toolbox will be visualization. 

 

1. Introduction 

The Elfin E15 is a Denso type robot consisting of six linked segments connected by six revolute 

joints. This design features uniform joint types throughout, with no inclusion of prismatic joint 

variation. Figure 1 presents a diagrammatic representation of the Elfin E15, illustrating the 

frames attached to its joints and the corresponding axes of joint rotation, which align with the 

length of the robot's links. 

 

                              

 

Figure 1: D-H notation for a 6-DOF Elfin E15 robot manipulator. 

 

A pivotal component in the characterization of a robot manipulator is the set of Denavit-

Hartenberg parameters, commonly referred to as the D-H parameter table. This table delineates 

the robot manipulator's specifications, encompassing the lengths of links and the relative 

orientations of the joints. Table 1 details the D-H parameters specific to the Elfin E15. 

 

Table 1: Elfin E15  robot arm link coordinate parameters 



Link  𝛂𝒊−𝟏   𝐚𝒊−𝟏   𝐝𝒊   𝜽𝒊   𝐣𝐨𝐢𝐧𝐭 𝐯𝐚𝐫𝐢𝐚𝐛𝐥𝐞 

1  0𝑖    0   ℎ1   𝜃1   𝜃1  

2  90   0  0  𝜃2   𝜃2  

3 0  a2 0  𝜃3   𝜃3  

4 −90   0   𝑑4   𝜃4   𝜃4  

5 +90   0   0   𝜃5   𝜃5  

6 −90   0   𝑑6   𝜃6   𝜃6  

 

 

Table 2: Based on the properties of the arm, the values of the lengths are as indicated in. 

𝒍𝒊𝒏𝒌  𝑳𝒆𝒏𝒈𝒕𝒉 (𝒎𝒎) 

𝒉𝟏 262 

𝒂𝟐 580 

𝒅𝟒 520 

𝒅𝟔 173 

 

2. Forward Kinematics Analysis 

 

 Forward kinematics problem is finding the position and orientation of the end effector of the 

robot by a given set of joint angles and also having D-H parameters of the robot. This section 

explains an analytical method for solving the forward kinematics problem of a Elfin E15 . A 

robot manipulator’s forward kinematics problem is solved by attaching a single frame to each 

joint along with the robot’s base. Each frame describes the position and orientation of each 

joint of the robot relative to the base or any other global coordinate. Attaching these frames to 

the joints reduces the calculation of the robot’s end effector’s position and orientation to a 

coordinate translation problem which is solved by transformation matrices. Therefore, every 

joint has a position and orientation relative to its previous joint. These relations are described 

by transformation matrices. A general formulation for calculation of these matrices is as 

follows: 

The D-H transformation matrix for adjacent coordinate frames, i and i-1. 

 

[

cos(𝜃1) − sin(𝜃1) 0 𝑎𝑖−1

sin(𝜃1) cos(α𝑖−1) cos(θ1) cos(α𝑖−1) − sin(α𝑖−1) − sin(α𝑖−1) 𝑑𝑖

sin(𝜃1) sin(α𝑖−1) cos(𝜃1) sin(α𝑖−1) cos(α𝑖−1) cos(α𝑖−1) 𝑑𝑖

0 0 0 1

] 



 

Then the individual transformation matrices for I = 1, 2, 3, 4, 5 and 6 a n d can be easily 

obtained.  

 

𝑻𝟏
𝟎 = [

cos(𝜃1) − sin(𝜃1) 0 0

sin(𝜃1) cos(𝜃1) 0 0
0 0 1 262
0 0 0 1

] 

 

   

𝑻𝟐
𝟏 = [

cos(𝜃2) − sin(𝜃2) 0 0
0 0 −1 0

sin(𝜃2) cos(𝜃2) 0 0
0 0 0 1

] 

 

𝑻𝟑
𝟐 = [

cos(𝜃3) − sin(𝜃3) 0 580

sin(𝜃3) cos(𝜃3) 0 0
0 0 1 0
0 0 0 1

] 

 

𝑻𝟒
𝟑 = [

cos(𝜃4) −sin(𝜃4) 0 0
0 0 1 520

− sin(𝜃4) −cos(𝜃4) 0 0
0 0 0 1

] 

 

𝑻𝟓
𝟒 = [

cos(𝜃5) − sin(𝜃5) 0 0
0 0 −1 0

sin(𝜃5) cos(𝜃5) 0 0
0 0 0 1

] 

 

𝑻𝟔
𝟓 = [

cos(𝜃6) − sin(𝜃6) 0 0
0 0 1 173

− sin(𝜃6) − cos(𝜃6) 1 0
0 0 0 1

] 

 

So, can find the position vector 𝑷𝟔
𝟎  by cross matrix: 

  

𝑻𝟔
𝟎 =  𝑻𝟏

𝟎 ∗ 𝑻𝟐
𝟏 ∗ 𝑻𝟑

𝟐 ∗ 𝑻𝟒
𝟑 ∗ 𝑻𝟓

𝟒 ∗ 𝑻𝟔
𝟓  



 

𝑷𝟔
𝟎 = [

𝑝𝑥

𝑝𝑦

𝑝𝑧

1

] 

 

𝒑𝒙 = 580 ∗ 𝑐θ1 ∗ 𝑐θ2 + 173 ∗ 𝑐θ5

∗ (cθ1 ∗ 𝑐θ4 + cθ4 ∗ (cθ1 ∗ 𝑐θ2 ∗ 𝑐θ3 − cθ1 ∗ 𝑐θ2 ∗ 𝑐θ3 )) − 173 ∗ 𝑐θ5

∗ (cθ1 ∗ 𝑐θ2 ∗ 𝑐θ3 + cθ1 ∗ 𝑐θ3 ∗ 𝑐θ2 ) − 520 ∗ 𝑐θ1 ∗ 𝑐θ2 ∗ 𝑐θ3 − 520 ∗ 𝑐θ1

∗ 𝑐θ3 ∗ 𝑐θ2 

 

𝒑𝒚 = 580 ∗ 𝑐θ2 ∗ 𝑠θ1 − 173 ∗ 𝑠θ5 ∗ (𝑐θ1 ∗ 𝑠θ4 − 𝑐θ4 ∗ (𝑠θ1 ∗ 𝑠θ2 ∗ 𝑠θ3 − 𝑐θ2 ∗ 𝑐θ3 ∗

𝑠θ1)) − 173 ∗ 𝑐θ5 ∗ (𝑐θ2 ∗ 𝑠θ1 ∗ 𝑠θ3 + 𝑐θ3 ∗ 𝑠θ1 ∗ 𝑠θ2) − 520 ∗ 𝑐θ2 ∗ 𝑠θ1 ∗ 𝑠θ3 − 520 ∗

𝑐θ3 ∗ 𝑠θ1 ∗ 𝑠θ2  

 

𝒑𝒛 = 580 ∗ 𝑠θ2 + 520 ∗ 𝑐θ2 ∗ 𝑐θ3 − 520 ∗ 𝑠θ2 ∗ 𝑠θ3 + 173 ∗ 𝑐θ5

∗ (𝑐θ2 ∗ 𝑐θ3 − 𝑠θ2 ∗ 𝑠θ3) − 173 ∗ 𝑐θ4 ∗ 𝑠θ5 ∗ (𝑐θ2 ∗ 𝑠θ3 + 𝑐θ3 ∗ 𝑠θ2)

+ 262 

 

1. Forword kinematics using MATLAB: 

To find the transformation matrix using Denavit-Hartenberg parameters; dh2mat function has 

been created. Which describe the relative position and orientation between links in a robotic 

arm. The parameters include alpha (twist angle), a (link length), d (link offset), and theta (joint 

angle). This matrix is fundamental in robotics for modeling and controlling robot motions. 

  

function T = dh2mat(alpha, a, d, theta) 
  T = [cos(theta), -sin(theta), 0, a; 

         sin(theta)*cos(alpha), cos(theta)*cos(alpha), -sin(alpha), -sin(alpha)*d; 
         sin(theta)*sin(alpha), cos(theta)*sin(alpha), cos(alpha), cos(alpha)*d; 
         0, 0, 0, 1]; 
end 

 

The code used to extract the transfer matrices: 



 

  



  

 

  

T06=  

[- sin(theta6)*(cos(theta4)*sin(theta1) - sin(theta4)*(cos(theta1)*sin(theta2)*sin(theta3) - cos(theta1)*cos(theta2)*cos(theta3))) - cos(theta6)*(cos(theta5)*(sin(theta1)*sin(theta4) + 

cos(theta4)*(cos(theta1)*sin(theta2)*sin(theta3) - cos(theta1)*cos(theta2)*cos(theta3))) + sin(theta5)*(cos(theta1)*cos(theta2)*sin(theta3) + cos(theta1)*cos(theta3)*sin(theta2))), 

sin(theta6)*(cos(theta5)*(sin(theta1)*sin(theta4) + cos(theta4)*(cos(theta1)*sin(theta2)*sin(theta3) - cos(theta1)*cos(theta2)*cos(theta3))) + sin(theta5)*(cos(theta1)*cos(theta2)*sin(theta3) + 

cos(theta1)*cos(theta3)*sin(theta2))) - cos(theta6)*(cos(theta4)*sin(theta1) - sin(theta4)*(cos(theta1)*sin(theta2)*sin(theta3) - cos(theta1)*cos(theta2)*cos(theta3))),   sin(theta5)*(sin(theta1)*sin(theta4) + 

cos(theta4)*(cos(theta1)*sin(theta2)*sin(theta3) - cos(theta1)*cos(theta2)*cos(theta3))) - cos(theta5)*(cos(theta1)*cos(theta2)*sin(theta3) + cos(theta1)*cos(theta3)*sin(theta2)), 580*cos(theta1)*cos(theta2) + 

173*sin(theta5)*(sin(theta1)*sin(theta4) + cos(theta4)*(cos(theta1)*sin(theta2)*sin(theta3) - cos(theta1)*cos(theta2)*cos(theta3))) - 173*cos(theta5)*(cos(theta1)*cos(theta2)*sin(theta3) + 

cos(theta1)*cos(theta3)*sin(theta2)) - 520*cos(theta1)*cos(theta2)*sin(theta3) - 520*cos(theta1)*cos(theta3)*sin(theta2)] 

[  sin(theta6)*(cos(theta1)*cos(theta4) + sin(theta4)*(sin(theta1)*sin(theta2)*sin(theta3) - cos(theta2)*cos(theta3)*sin(theta1))) + cos(theta6)*(cos(theta5)*(cos(theta1)*sin(theta4) - 

cos(theta4)*(sin(theta1)*sin(theta2)*sin(theta3) - cos(theta2)*cos(theta3)*sin(theta1))) - sin(theta5)*(cos(theta2)*sin(theta1)*sin(theta3) + cos(theta3)*sin(theta1)*sin(theta2))), cos(theta6)*(cos(theta1)*cos(theta4) + 

sin(theta4)*(sin(theta1)*sin(theta2)*sin(theta3) - cos(theta2)*cos(theta3)*sin(theta1))) - sin(theta6)*(cos(theta5)*(cos(theta1)*sin(theta4) - cos(theta4)*(sin(theta1)*sin(theta2)*sin(theta3) - 

cos(theta2)*cos(theta3)*sin(theta1))) - sin(theta5)*(cos(theta2)*sin(theta1)*sin(theta3) + cos(theta3)*sin(theta1)*sin(theta2))), - sin(theta5)*(cos(theta1)*sin(theta4) - cos(theta4)*(sin(theta1)*sin(theta2)*sin(theta3) - 

cos(theta2)*cos(theta3)*sin(theta1))) - cos(theta5)*(cos(theta2)*sin(theta1)*sin(theta3) + cos(theta3)*sin(theta1)*sin(theta2)), 580*cos(theta2)*sin(theta1) - 173*sin(theta5)*(cos(theta1)*sin(theta4) - 

cos(theta4)*(sin(theta1)*sin(theta2)*sin(theta3) - cos(theta2)*cos(theta3)*sin(theta1))) - 173*cos(theta5)*(cos(theta2)*sin(theta1)*sin(theta3) + cos(theta3)*sin(theta1)*sin(theta2)) - 

520*cos(theta2)*sin(theta1)*sin(theta3) - 520*cos(theta3)*sin(theta1)*sin(theta2)] 

[                                                                                                                                                                                                                               cos(theta6)*(cos(theta2 + theta3)*sin(theta5) + sin(theta2 + 

theta3)*cos(theta4)*cos(theta5)) - sin(theta2 + theta3)*sin(theta4)*sin(theta6),                                                                                                                                                                                                                            - 

sin(theta6)*(cos(theta2 + theta3)*sin(theta5) + sin(theta2 + theta3)*cos(theta4)*cos(theta5)) - sin(theta2 + theta3)*cos(theta6)*sin(theta4),                                                                                                                                             cos(theta2 

+ theta3)*cos(theta5) - sin(theta2 + theta3)*cos(theta4)*sin(theta5),                                                                                                                                                     520*cos(theta2 + theta3) + 580*sin(theta2) + (173*sin(theta4 

- theta5)*sin(theta2 + theta3))/2 - (173*sin(theta2 + theta3)*sin(theta4 + theta5))/2 + 173*cos(theta2 + theta3)*cos(theta5) + 262] 

[                                                                                                                                                                                                                                                                                                                                                                          0,                                                                                                                                                                                                                                                                                                                                                                         

0,                                                                                                                                                                                                                           0,                                                                                                                                                                                                                                                                                                                                                   

1] 

 The P vector:  

  



 

2. Matlab simulation: 

 
An application is designed using the built-in App 

Designer in Matab version 2023a.  

 

A function is created whose input is the angles. 

and ploting an robot in 3d plan. 

 

Forword  kinematics function: 
 
function results = robot_fkine(app,q) 
 
cla (app.UIAxes,'reset') 
 
 
%% define the robot  
 
%  parameters 
h1 = 262;  
d2 = 580;  
d4 =520;   
d6 = 173;  
 
 
DH = [      0            0        h1      q(1) 
            pi/2         0        0       q(2) 
            0            d2       0       q(3) 
            -pi/2        0        d4      q(4) 
            pi/2         0        0       q(5) 
            -pi/2        0        d6      q(6)        
]; 
 
 
T01 = dh2mat(DH(1,1),DH(1,2),DH(1,3),DH(1,4)); 
T12 = dh2mat(DH(2,1),DH(2,2),DH(2,3),DH(2,4)); 
T23 = dh2mat(DH(3,1),DH(3,2),DH(3,3),DH(3,4)); 
T34 = dh2mat(DH(4,1),DH(4,2),DH(4,3),DH(4,4)); 
T45 = dh2mat(DH(5,1),DH(5,2),DH(5,3),DH(5,4)); 
T56 = dh2mat(DH(6,1),DH(6,2),DH(6,3),DH(6,4)); 
 
 
%%  Compute cumulative transformations from 
the base 
T02 = T01 * T12; 
T03 = T02 * T23; 
T04 = T03 * T34; 
T05 = T04 * T45; 
T06 = T05 * T56; 
 
% Transformation matrices for each joint 
Ts = {T01, T02, T03, T04, T05, T06}; 
 
%$ Visualization 
figure(app.UIFigure) 
 
axis (app.UIAxes,'equal'); 
grid (app.UIAxes,'on'); 
xlabel(app.UIAxes,'X'); 
ylabel(app.UIAxes,'Y'); 
zlabel(app.UIAxes,'Z'); 
title(app.UIAxes,'Robot Visualization'); 
 
% Plot the base 

plot3(app.UIAxes, 0, 0, 0, 'ko', 
'MarkerFaceColor', 'k'); 
hold(app.UIAxes,"on"); 
% Draw each joint and link 
for i = 1:length(Ts) 
    x = Ts{i}(1,4); 
    y = Ts{i}(2,4); 
    z = Ts{i}(3,4); 
     
    plot3(app.UIAxes,x, y, z, 'ro', 
'MarkerFaceColor', 'r'); % Joints 
     
    if i > 1 
        x_prev = Ts{i-1}(1,4); 
        y_prev = Ts{i-1}(2,4); 
        z_prev = Ts{i-1}(3,4); 
        plot3(app.UIAxes,[x_prev, x], [y_prev, 
y], [z_prev, z], 'b-', 'LineWidth', 2); 
    else 
        plot3(app.UIAxes,[0, x], [0, y], [0, 
z], 'b-', 'LineWidth', 2); 
    end 
end 
hold(app.UIAxes,"on"); 
grid (app.UIAxes,'on'); 
 axis (app.UIAxes,[-1000 1000 -1000 1000 -0 
1000]); 
 
% End effector 
 
plot3(app.UIAxes,Ts{end}(1,4), Ts{end}(2,4), 
Ts{end}(3,4), 'go','MarkerFaceColor', 'g'); 
 
hold (app.UIAxes,"off"); 
end 
 
 

when the button is pressed: 
 
function ForwardButtonPushed(app, event) 
  q(1) =     str2double(app.theta1EditField.Value)*pi/180; 
  q(2) =     str2double(app.theta2EditField.Value)*pi/180; 
  q(3) =     str2double(app.theta3EditField.Value)*pi/180; 
  q(4) =     str2double(app.theta4EditField.Value)*pi/180; 
  q(5) =     str2double(app.theta5EditField.Value)*pi/180; 
  q(6) =     str2double(app.theta6EditField.Value)*pi/180; 
 
   app.robot_fkine(q); 
        end 
    end 

 

  



Figure 5 

Figure 2 Figure 3 

 Simulation result 

The positioning of the robot is shown at different 

angles.: 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

  

Figure 4 



3. Inverse Kinematics Analysis 

 

[ 𝑇1
0 ]−1  ∗  𝑇6

0  =  𝑇 𝑇3
2

2
1 𝑇4

3 𝑇5
4 𝑇6

5    

 

 [ 𝑇1
0 ]−1  ∗ [

𝑟11 𝑟12 𝑟13 Px

𝑟21 𝑟22 𝑟23 Py

𝑟31 𝑟33 𝑟33 Pz

0 0 0 1

] =  𝑇 𝑇3
2

2
1 𝑇4

3 𝑇5
4 𝑇6

5            (13) 

where  [ 𝑇1
0 ]−1 * [ 𝑇1

0 ] =  I is identity matrix. In this case, the above equation is resulted in Eq. (14). 

[

𝑟11 ∗ 𝑐𝜃1 + 𝑟21 ∗ 𝑠𝜃1 𝑟12 ∗ 𝑐𝜃1 + 𝑟22 ∗ 𝑠𝜃1 𝑟13 ∗ 𝑐𝜃1 + 𝑟23 ∗ 𝑠𝜃1 𝑝𝑥 ∗ 𝑐𝜃1 + 𝑝𝑦 ∗ 𝑠𝜃1

𝑟21 ∗ 𝑐𝜃1 − 𝑟11 ∗ 𝑠𝜃1 𝑟22 ∗ 𝑐𝜃1 − 𝑟12 ∗ 𝑠𝜃1 𝑟23 ∗ 𝑐𝜃1 − 𝑟13 ∗ 𝑠𝜃1 𝑝𝑦 ∗ 𝑐𝜃1 − 𝑝𝑥 ∗ 𝑠𝜃1

𝑟31 𝑟32 𝑟33 𝑝𝑧 − 262 
0 0 0 1

]  (14)  

  

The required multiplication in Eq. (14) is carried out and it yields as Eq. (15) 

[

. . . 580𝑐θ2 − 520𝑐θ2𝑠θ3 − 520𝑐θ3𝑠θ2 − 173𝑐θ5(𝑐θ2𝑠θ3 + 𝑐θ3𝑠θ2) − 173𝑐θ4𝑠θ5(𝑐θ2𝑐θ3 − 𝑠θ2𝑠θ3)

. . -𝑠θ4𝑠θ5 −173𝑠θ4𝑠θ5

. . . 580𝑠θ2 + 520𝑐θ2𝑐θ3 − 520𝑠θ2𝑠θ3 + 173𝑐θ5(𝑐θ2𝑐θ3 − 𝑠θ2𝑠θ3) − 173𝑐θ4𝑠θ5(𝑐θ2𝑠θ3 + 𝑐θ3𝑠θ2)
0 0 0 1

]   

To solve for θi, we focus on elements that exclusively or dominantly depend on this angle in the 

equations. 

𝑝𝑥𝑐θ1 + 𝑝𝑦𝑠θ1  = 580𝑐θ2 − 520𝑐θ2𝑠θ3 − 520𝑐θ3𝑠θ2 − 173𝑐θ5(𝑐θ2𝑠θ3 + 𝑐θ3𝑠θ2) −

173𝑐θ4𝑠θ5(𝑐θ2𝑐θ3 − 𝑠θ2𝑠θ3)                                        (16) 

𝑝𝑦𝑐θ1 − 𝑝𝑥𝑠θ1 =  −173𝑠θ4𝑠θ5                                              (17) 

𝑝𝑧 −  262 =  0580𝑠θ2 + 520𝑐θ2𝑐θ3 − 520𝑠θ2𝑠θ3 + 173𝑐θ5(𝑐θ2𝑐θ3 − 𝑠θ2𝑠θ3) −

173𝑐θ4𝑠θ5(𝑐θ2𝑠θ3 + 𝑐θ3𝑠θ2)     (18)

Now the orientation matrix 03T can be computed once we have 𝜃1𝜃2𝜃3 and use it later to find 36 

T from equation (19). 

[

𝑐𝜃4𝑐𝜃5𝑐𝜃6 − 𝑠𝜃4𝑠𝜃6 −𝑐𝜃6𝑠𝜃4 − 𝑐𝜃4𝑐𝜃5𝑠𝜃6 𝑟 − 𝑐𝜃4𝑠𝜃5 −173𝑐𝜃4𝑠𝜃5

𝑐𝜃6𝑠𝜃5 −𝑠𝜃5𝑠𝜃6 𝑐𝜃5 173𝑐𝜃5 + 520
−𝑐𝜃4𝑠𝜃6 − 𝑐𝜃5 ∗ 𝑐𝜃6𝑠𝜃4 𝑐𝜃5𝑠𝜃4𝑠𝜃6 − 𝑐𝜃4𝑐𝜃6 𝑠𝜃4𝑠𝜃5 173𝑠𝜃4𝑠𝜃5

0 0 0 1

]  (20) 

[ 𝑇 𝑇3
2

1
0 𝑇2

1 ]−1  ∗  𝑇6
0  =  𝑇4

3 𝑇5
4 𝑇6

5    (19) 

[

. . . . . . . . . . . .

. . . . . . . . . . . .
𝑟11𝑠𝜃1 − 𝑟21𝑐𝜃1 𝑟12𝑠𝜃1 − 𝑟22𝑐𝜃1 𝑟13𝑠𝜃1 − 𝑟23 ∗ 𝑐𝜃1 𝑝𝑥𝑠𝜃1 − 𝑝𝑦𝑐𝜃1

0 0 0 1

] (21) 

 



𝜃1 = arctan (
𝑝𝑥(580𝑐𝑜𝑠(𝜃2) + 262)

𝑝𝑥
2 + 𝑝𝑦

2 )   

𝜃3 = arctan(𝑟33, −𝑟13) − 𝜃2 

𝜃2 + 𝜃3 =  tan−1(𝑝𝑧 − 262, √𝑝𝑥
2 + 𝑝𝑦

2) 

𝜃4 = (
𝑟13 sin𝜃1-aycos𝜃1

𝑟13 𝑐𝑜𝑠(𝜃1)𝑐𝑜𝑠(𝜃3) + 𝑟23𝑠𝑖𝑛𝜃1 + 𝑟33 sin𝜃2𝑠𝑖𝑛𝜃3
) 

 

𝜃5 = cos 𝜃5 sin 𝜃4 sin 𝜃6- cos 𝜃4 cos 𝜃6 

𝜃6 = 𝑎𝑡𝑎𝑛 (−(𝑐𝑜𝑠(𝜃6)𝑠𝑖𝑛(𝜃4) + 𝑐𝑜𝑠(𝜃4)𝑐𝑜𝑠(𝜃5)𝑠𝑖𝑛(𝜃6)), 𝑐𝑜𝑠(𝜃4)𝑐𝑜𝑠(𝜃5)𝑐𝑜𝑠(𝜃6) − 𝑠𝑖𝑛(𝜃4)𝑠𝑖𝑛(𝜃6)) 

 

4. Visualization using Robotics toolbox: 

Create robot using SerialLinks: 

  

        

 

 

 

 

 

 

Forword kinematics 

 

 

 

 

 



Invars kinematics: 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

  



5. Motion in 3d plan using forward and inverse kinematics. 

 the robot trajectory planning is conducted via a combination of. Initially, the target joint configuration is 

specified (𝑞𝑓), Subsequently, starting from an initial zero configuration (𝑞0). Forward kinematics are 

recalculated for each interpolated set of joint angles to ascertain the end-effector's spatial trajectory, which 

is extracted and visualized in a three-dimensional plot. The script concludes by animating the manipulator’s 

motion along this trajectory, facilitating a comprehensive visualization of dynamic robotic manipulation. 

 

 

The previous figures show the movement of the robot during its movement 


