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Abstract 
In this research article a kinematic equation for 8 Degrees of Freedom (DOF) anthropomorphic robotic 
arm was developed and it is modelled using Pro-E software and invoked in ADAMS software tool for 
further analysis. A cubic path planning algorithm is mathematically derived for actuating the joints 
and simulated using the MATLAB environment for proper joint motions. With the help of 
MATLAB/ADAMS Co-Simulation environment the robotic arm invoked in ADAMS model is 
actuated using the path planning algorithm written in MATLAB environment. The robotic arm 
traversed the desired trajectory effectively, which confirms the effectiveness of the path planning and 
control algorithm. These simulated results were used to analyse the dynamic behaviour of the robot 
arm and gave us a clear insight about the parameters like torque, joint position, velocity and 
acceleration of the robotic arm and the results have been discussed in detail. This research article is a 
part of a real time humanoid robot research project titled – RALA (Robot based on Autonomous 
Learning Algorithm). 
(Received in July 2015, accepted in November 2015. This paper was with the authors 1 month for 2 revisions.) 
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1. INTRODUCTION 
 
There is increase in need for humanoids in social and industrial applications. The humanoid 
arm is used to manipulate the objects in its work environment by properly positioning and 
orienting the objects as per the requirements. The manipulation capability of the arm will be 
greatly increased as the dexterity of the arm increases. The dexterity of the arm can be 
increased by two methods [1]. In the first method, increase the number of DOF in the robotic 
arm. In the second method, increase the number of DOF in the tools attached with the end 
effector. 
      By adding additional degrees of freedom to the end effector tool as suggested by the 
second method the tool will become bulky as it requires a separate actuation and control unit. 
Some additional DOF are added to the end effector tools to perform different varieties of 
operations like drilling, painting, pick and place. This will indirectly increase the complexity 
and control algorithm in the tool design. This is a major disadvantage of the second method 
which will practically increase the manufacturing cost of the tools. In this regard the first 
method stands as best compared to the second method. But the major problem in the first 
method is that as the number of DOF of the arm increases the kinematic analysis becomes 
more complex and redundancy of the arm increases [2, 3]. However this can be overcome by 
training the robot with the help of autonomous learning algorithm. With the help of this 
algorithm the arm will decide which joint should be moved to achieve the desired 
manipulation. So the complexity and cost of the robot arm is reduced. 
      In general minimum 6 degrees of freedom are required for the robot arm to position and 
orient the object in its three dimensional work space [4-6]. Anthropomorphic arm developed 
so far has 6 degrees of freedom [5-9] and 7 degrees of freedom [9-12]. Even though the work 
envelopes of those arms are similar to human work envelope, some of the human movements 
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cannot be replicated by these arms [13]. Human arm has 3 DOF in shoulder joint, 2 DOF 
freedom in the elbow joint and 3 DOF in the wrist joint, totalling to 8 DOF excluding the 
actuation of the fingers [14]. Since the human arm is highly dexterous an 8 DOF is required 
for the robot arm to imitate the exact motions of the human arm [13]. As suggested by method 
one [1] an additional degree of freedom is added to the robot arm to increase the dexterity of 
the object. The need for 8th degree of freedom and kinematic analysis has been explained in 
the previous research work of RALA [13]. 
      This research article focuses on the efficiency of the path planning/ trajectory tracking of 
control algorithm with the help of ADAMS/ MATLAB/Simulink Co-Simulation environment. 
The reason behind the selection of this environment is to execute the control algorithm in real 
time and analyse the dynamic behaviour of the system through a virtual environment for the 
real world data’s. This will provide accurate information as how the system will run when it is 
developed and deployed in a real working environment. Dynamic parameters like position, 
velocity, torque, force acting on the system, and friction generated at each points can be easily 
evaluated. This greatly reduces the need for mathematical derivation for the above mentioned 
parameters. It saves the time required to design a complex system and also helps to easily 
modify the system and simulate the same to achieve the required results. Moreover the 
dynamic analysis of the Co-Simulation environment provides a real time visual/ video output 
which greatly helps us to verify the path in which the robotic arm is traversing. It provides 
accurate information about how the applied trajectory/ path planning algorithm programmed 
in MATLAB software will behave with the robot in the real world. This reduces the need for 
prototyping the hardware of the system and then testing the path planning algorithm. This 
saves money, time and gives ability to modify the system for the user requirements before it 
has been fabricated. This greatly reduces the need for designing some complex inverse 
kinematic equation for the robot arm during simulation analysis. 
      A joint cubic path control algorithm is written in MATLAB/ Simulink programming 
environment to control the various joint motions of the robot arm. A Co-Simulation 
environment had been established between ADAMS and MATLAB software. These values 
are passed among software during real time execution [15, 16]. These values are used for 
further processing within their (MATLAB, ADAMS) working environment. This was used to 
verify the control algorithm and also analyse the dynamics response of the system for the 
given input. 
      The paper layout is as follows. Section 2 of the paper describes the mathematical 
modelling of the robot arm. The mathematical equation was obtained for the forward 
kinematics of the robot arm with the help of frame diagram and Denavit Hartenberg table. 
The robot arm is modelled using Pro-E environment and it is invoked in ADAMS software 
tool. Material specification, joint motion and appropriate markers of the robot arm are 
assigned in ADAMS environment. Section 3 describes the derivations for cubic joint path 
planning algorithm, which are coded in MATLAB environment. Section 4 describes 
establishing an ADAMS/ MATLAB/ Simulink Co-Simulation environment and assigning 
necessary control parameters for data transfers between them during real time execution. 
Section 5 discuses about the Co-Simulation results obtained for the input trajectories derived 
using path planning algorithm. Section 6 gives the conclusion to the paper followed by 
acknowledgements and references. 
 
2. MODELLING OF ANTHROPOMORPHIC ARM 
 
Bio-inspired anthropomorphic robot arm has 8 DOF to position and orient the end effector. 3 
DOF is assigned for the shoulders joint, which is connected between the base of the system 
and Link 1, three revolute joints are assigned to achieve human like spherical joint motion at 
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shoulder. The revolute joints, Joint-1, Joint-2 and Joint-3 collectively together reproduce the 
spherical joint motion similar to human arm at the shoulder joint as shown in Fig.1. The 
revolute joint, Joint-4 and Joint-5, which has 2 DOF, contributes to the elbow joint which is 
connected between the Link 1 and Link 2 as shown in Fig. 1. Revolute joints Joint-6, Joint-7 
and Joint-8 perform motion similar to human wrist; all are assigned for the wrist motion 
connecting the Link 2 and Link 3, which is the end effector of the robot arm as shown in Fig. 1. 
 

 
Figure 1: Humanoid arm modelled and simulated using ADAMS simulation software tool. 
 
      The tool or end effector in this robotic arm is similar to human palm and fingers. It is used 
to grasp the objects as shown in Fig. 1. The humanoid arm is modelled using Pro-E software 
tool and it is shown in Fig. 1. The frames are assigned at home position of the humanoid arm 
(see Fig. 2). With the help of these frames Denavit Hartenberg (DH) parameters were found 
and they are tabulated as a DH table for the robot arm as shown in Table I. 
 

 
Figure 2: Frame assignment for the humanoid arm. 

Table I: Denavit Hartenberg parameters of the robotic arm. 

Joint ‘i’ 𝜽𝒊 

 

𝜶𝒊 
(degree) 

𝒅𝒊 
(cm) 

𝒂𝒊 
(degree) 

Range 
(degree) 

1 𝜃1 -90 0 0 -1500 to  900 
2 𝜃2 90 0 0 -900 to 900 
3 𝜃3 -90 d3 0 00 to -900 
4 𝜃4 90 0 0 -150 to 1400 
5 𝜃5 0 d5 0 00 to 1500 
6 𝜃6 -90 0 0 00 to 3600 
7 𝜃7 -90 0 0 750 to -800 
8 𝜃8 0 0 0 300 to -200 
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Figure 3: Revolute joint motions are assigned to robot arm, in ADAMS software tool. 

      The homogeneous transformation matrix is a simple (4  4) transformation is used in the 
kinematics model in robot controllers to examine the rigid-body position and orientation of a 
sequence of robotic links and joint frames it is shown in Eqs. (1) to (4). The transformation 
matrix provides information about the position and orientation of the end effector from the 
base and other joints or vice versa. The homogeneous transformation matrix consists of a  
(3  3) rotational matrix, (3  1) position vector, (1  3) perspective transformation vector,  
(1  1) scaling vector as shown in Eqs. (1) to (4). The (3  1) position vector provides 
Cartesian co-ordinates value of the link or end effector in a 3-Dimensional space. The (3  3) 
rotational matrix provides information about the orientation of the link or end effector tool at 
the Cartesian co-ordinates mentioned by the position vector. 
      The Homogenous Transformation matrix: 

𝑇𝑖
𝑖−1 =  𝑇𝑧(𝑑𝑖) ∗  𝑇𝑥(𝑎𝑖) ∗ 𝑇𝑧(𝜃𝑖) ∗  𝑇𝑥(𝛼𝑖)                    [17]           (1) 

𝑇 𝑖
𝑖−1 =  [

𝑐𝑖 −𝑠𝑖 0 𝑎𝑖−1

𝑠𝑖𝑐𝛼𝑖−1 𝑐𝑖𝑐𝛼𝑖−1 −𝑠𝑎𝑖−1 −𝑑𝑖𝑠𝛼𝑖−1

𝑠𝑖𝑠𝛼𝑖−1 𝑐𝑖𝑠𝛼𝑖−1 𝑐𝑎𝑖−1 𝑑𝑖𝑐𝛼𝑖−1

0 0 0 1

]            [15]           (2) 

𝑇 𝑖
𝑖−1 =  [

𝑛𝑥 𝑠𝑥 𝑎𝑥 𝑑𝑥

𝑛𝑦 𝑠𝑦 𝑎𝑦 𝑑𝑦

𝑛𝑧 𝑠𝑧 𝑎𝑧 𝑑𝑧

0 0 0 1

]              (3) 

𝑇 𝑖
𝑖−1 = [

𝑹𝒐𝒕𝒂𝒕𝒊𝒐𝒏𝒂𝒍 𝒎𝒂𝒕𝒓𝒊𝒙 [𝟑  𝟑] 𝒑𝒐𝒔𝒊𝒕𝒊𝒐𝒏 𝒗𝒆𝒄𝒕𝒐𝒓 [𝟑  𝟏] 

𝒑𝒆𝒓𝒔𝒑𝒆𝒄𝒕𝒊𝒗𝒆 𝒕𝒓𝒂𝒏𝒔𝒇𝒐𝒓𝒎𝒂𝒕𝒊𝒐𝒏 [𝟏  𝟑] 𝒔𝒄𝒂𝒍𝒊𝒏𝒊𝒈 [𝟏  𝟏]
]     (4) 

      The following steps help in identifying the DH-Parameters of the Robot arm with which 
transformation matrix is obtained.  
      Step 1: Initially home position for the robot arm is achieved by making all the revolute 
joint angles to zero that is (𝜃0 to 𝜃𝑛 = 0). Since the joints are revolute the 𝜃 will be the 
varying parameter (see Fig. 3). 
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      Step 2: Assigning frames to each joint based on Denavit Hartenberg (DH ) algorithm as 
shown in Fig. 2. 
      Step 3: Joint link parameters are evaluated and they are tabulated in Table I. 
      Step 4: Denavit Hartenberg parameter values that are obtained from the robotic arm are 
substituted in the Homogeneous transformation equation (2). 
      Note: 𝑇𝑖

(𝑖−1) represents the homogeneous transformation matrix values from (i-1)th frame 
to frame (i); i.e. 𝑡01 represents the homogeneous matrix values to represent 1st frame from 0th 
frame. Similarly all the values of 𝑡01 to 𝑡78 are calculated and they are mentioned below as 
shown in Eq. (5), where: 

𝑠𝑛  = sin 𝜃𝑛,    𝑐𝑛 = cos 𝜃𝑛,   𝑠𝑖𝑗   = sin 𝜃𝑖 ∙  sin 𝜃𝑗,   𝑐𝑖𝑗   = cos 𝜃𝑖 ∙  cos 𝜃𝑗   
𝑑3  – Link 1 distance,   𝑑5  – Link 2 distance 

  

𝑡01 =  [

𝑐1 −𝑠1 0 0
0 0 1 0

−𝑠1 𝑐1 0 0
0 0 0 1

] ;    𝑡12 =  [

𝑐2 −𝑠2 0 0
0 0 −1 0

−𝑠2 𝑐2 0 0
0 0 0 1

] ;    𝑡23 =  [

𝑐32 −𝑠32 0 0
0 0 1 𝑑3

−𝑠3 𝑐3 0 0
0 0 0 1

] 

 

𝑡34 =  [

𝑐4   −𝑠4  0 0
0 0  1 0
𝑠4  𝑐4  0 0
0 0  0 1

] ;    𝑡45 =  [

 𝑐5   −𝑠5 0 0
 𝑠5  𝑐5 −1 0
0  0 1 𝑑5

0  0 0 1

] ;   𝑡56 =  [

𝑐6 −𝑠6  0  0
0 0  1  0

−𝑠6 𝑐6  0  0
0 0  0  1

] 

 

𝑡67 =  [

𝑐7 −𝑠7 0 0
0 0 1 0

−𝑠7 𝑐7 0 0
0 0 0 1

] ;    𝑡78 =  [

𝑐8   −𝑠8   0   0
𝑠8   𝑐8   1   0
0   0   1   0
0   0   0   1

]       (5) 

 
      The end effectors location and orientation from the base frame is obtained by 𝑡08 in Eq. 
(6). This is derived by multiplying the values of all the homogeneous transformation equation 
(5) in a sequential order. 

𝑡08 =  𝑡01 ∗ 𝑡12 ∗ 𝑡23 ∗ 𝑡34 ∗ 𝑡45 ∗ 𝑡56 ∗ 𝑡67 ∗ 𝑡78    (6) 

      The material properties are assigned for the robotic arm in ADAMS software tool and are 
listed in Table II. 
 

Table II: Material properties of the robotic arm. 

Joint 
/ Link 

Material 
Type 

Mass 
(kg) 

𝑰𝒙𝒙 
(kg/m2) 
 e-04 

𝑰𝒚𝒚 
(kg/m2) 
 e-04 

𝑰𝒛𝒛 
(kg/m2) 
 e-04 

Joint-1 Aluminium 0.31 3.40 3.40 2.92 
Joint-2 Aluminium 0.41 3.20 3.08 1.22 
Joint-3 Aluminium 0.91 1.33 8.94 6.86 
Link-1 Aluminium 1.09 2.63 2.23 7.37 
Joint-4 Aluminium 0.41 3.20 3.08 1.22 
Joint-5 Aluminium 0.91 1.33 8.94 6.86 
Link-2 Aluminium 1.09 2.63 2.23 7.37 
Joint-6 Aluminium 0.16 9.39 5.54 4.08 
Joint-7 Aluminium 0.34 1.82 1.41 1.39 
Joint-8 Aluminium 0.05 .057 .053 .060 
Link-3 Aluminium 0.44 8.09 5.47 2.94 
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3. DERIVATION OF JOINT CUBIC PATH 
 
Path or trajectory planning is used to control the motions of the robot arm to attain the desired 
position and orientation in a free space or in presence of any obstacles. With the help of joint 
path planning the time evolution of joint variables are clearly obtained. Since it does not 
require inverse kinematics joint path planning helps us to achieve the motion quickly by 
greatly reducing the computing time. The cubic path planning is derived by providing the 
initial and final joint conditions such as initial and final joint values and joint acceleration. 
Let, 

                𝑞𝑖
. (𝑡𝑓) =  𝑞𝑓

′  , velocity of joint-i at time 𝑡𝑓 (final velocity)       (10) 

      A cubic path in joint space for the joint variable is 𝒒𝒊(𝒕) between two points and 𝒒𝒊(𝒕𝟎) at 
initial time 𝒕𝟎, and 𝒒𝒊(𝒕𝒇) at final time 𝒕𝒇 is: 

                                                𝑞𝑖(𝑡) =  𝑎0 +  𝑎1𝑡 + 𝑎2𝑡2 + 𝑎3𝑡3                 (11) 
                                                 𝑞𝑖

′(𝑡) =   𝑎1 +  2𝑎2𝑡 + 3𝑎3𝑡2              (12) 
where, 

                  𝑎0 = − 
𝑞1(𝑡0

3−3𝑡0
2𝑡𝑓)+𝑞0(3𝑡0𝑡𝑓

2−𝑡𝑓
3) 

(𝑡𝑓 − 𝑡0)
3   −    

 𝑞0
′ (𝑡0𝑡𝑓

3−𝑡0
2𝑡𝑓

2)+𝑞1
′ (𝑡0

2𝑡𝑓
2−𝑡0

3𝑡𝑓) 

(𝑡𝑓 − 𝑡0)
3                (13) 

𝑎1 =  
6𝑞0𝑡0𝑡𝑓−6𝑞1𝑡0𝑡𝑓 

(𝑡𝑓 − 𝑡0)
3    −     

𝑞0
′ (𝑡𝑓

3+𝑡0𝑡𝑓
2−2𝑡0

2𝑡𝑓)+𝑞1
′ (2𝑡0

2𝑡𝑓
2−𝑡0

3−𝑡0
2𝑡𝑓) 

(𝑡𝑓 − 𝑡0)
3                       (14) 

                   𝑎2 = −
𝑞0(3𝑡0+ 3𝑡𝑓)+𝑞1(−3𝑡0 −3𝑡𝑓) 

(𝑡𝑓 − 𝑡0)
3 −

𝑞1
′ (𝑡0𝑡𝑓− 2𝑡0

2+ 𝑡𝑓
2)+𝑞0

′ (2𝑡𝑓
2−𝑡0

2− 𝑡0𝑡𝑓) 

(𝑡𝑓 − 𝑡0)
3                (15) 

                   𝑎3 = −
2𝑞0−2 𝑞1+ 𝑞0

′ ( 𝑡𝑓− 𝑡0 )+ 𝑞1
′ (𝑡𝑓− 𝑡0) 

(𝑡𝑓 − 𝑡0)
3               (16) 

      Similarly cubic path equations are generated for all the 8 joints of the robotic arm by 
providing the corresponding initial and final conditions for the respective joint. MATLAB 
code is written for the obtained equations and they are stored in the M-file. This M-file is used 
in Co-Simulation environment for communicating with ADAMS software tool with the help 
of MATLAB Simulink environment, which is discussed in detail in section 4. Equations 
derived for various joint motions are shown as sample calculation and the results are 
discussed in section 5 for some predefined trajectories. 
 
4. ADAMS/MATLAB CO- SIMULATION ENVIRONMENT 
 
Initially the robot arm is designed using a Pro –E software and it is stored as IGES files. This 
file is then invoked in ADAMS and necessary markers are assigned as per the requirement of 
ADAMS simulation environment. Necessary input and output variables in ADAMS software 
environment are created and assigned to each of these parameters (see Fig. 3). Input 
parameters are assigned for each revolute joint motion (j1, j2, j3, j4, j5, j6, j7, j8 joint values 
in degrees) are assigned at appropriate joints. The output parameters like position (angle1 to 
angle 8 in degrees), torque (torque 1 to torque 8 in Nm) etc. are obtained with the help of 
appropriate markers placed at each joints (see Fig. 4). 
 

𝑞𝑖(𝑡0) =  𝑞0 , value of joint-i at time 𝑡0 (initial joint value)       (7) 
                        𝑞𝑖(𝑡𝑓) =  𝑞𝑓 , value of joint-i at time 𝑡𝑓 (final joint value)    (8) 

                         𝑞𝑖
. (𝑡0) =  𝑞0

′  , velocity of joint-i at time 𝑡0 (initial velocity)     (9) 
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Figure 4: Block diagram of ADAMS/ MATLAB Co-Simulation execution. 
 
       A Co-Simulation environment is established using Adams/ Control Plant export. The 
Adams/ Control plant creates a Matlab type file controls_plant.m, which is invoked in 
MATLAB programming environment. Adams_sub Simulink block in that file contains the 
necessary functions to establish communication between Adams and MATLAB/ Simulink 
environment. Input to this Adams_sub block is provided from “from workspace” block of 
Simulink library. So that input values can be sent from MATLAB workspace, GUI and using 
pre written MATLAB files (See Fig. 5). The output from Adams_sub block is connected to 
“scope” block of Simulink library. From the scope the values were stored in .mat file which 
are accessed by the control algorithm for further operations. 
 

 
Figure 5: Simulink file containing Adams_sub block for Co-Simulation execution. 
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      The robotic arm is actuated for the desired path by providing the necessary inputs. Input 
path for the joints are passed from the Matlab file with the help of Matlab workspace are j1, 
j2, j3, j4, j5, j6, j7, j8 which represent the joint values in degrees  to control the arm modelled 
in the ADAMS environment. The output from the ADAMS can be either viewed in ADAMS 
software and can also be passed to the MATLAB using Adams_sub block. Since the control 
algorithm requires torque and angle values from the ADAMS environment these values alone 
are passed to the Simulink with the help of Adams_sub Simulink block. 
 
5. RESULTS AND DISCUSSION 
 
The humanoid arm is made to traverse through a predefined path/trajectory using the cubic 
joint path planning technique for the necessary initial conditions. The path planning is 
obtained for all the joints and it is tabulated in Table III. Joint motions are applied to 
appropriate joints to achieve this desired path using MATLAB / ADAMS Co-Simulation 
environment. The simulated output values are analysed and they are compared with 
theoretical results. Sample numerical calculations are done to verify the simulation results at 
appropriate values and they are tabulated in Table III. Initial and final joint motions are shown 
in Fig. 6. 

Table III: Trajectory traversed by the robot arm. 

 

 
Figure 6: Projectile path generated by the robotic arm for the applied trajectory. 

Joint 
/ theta 

Initial Conditions Sample calculation 
at t = 3 

Simulated results 
at t = 3 

𝒒𝟎 
(deg) 

𝒕𝟎 
(s) 

𝒒𝒇 
(deg) 

𝒕𝒇 
(s) 𝒒𝒊(𝟑) 

(deg) 
𝒒𝒊

. (𝟑) 
(deg/s) 

𝒒𝒊(𝟑) 
(deg) 

𝒒𝒊
. (𝟑) 

(deg/s) 
Torque 

(Nm) 
1 0 0 0 0 0 0 0 0 2.02 
2 0 0 30 4 25.31 8.43 25.31 8.43 11.14 
3 0 0 45 5 29.16 12.56 29.16 12.96 1.30 
4 0 0 40 4 33.75 11.25 33.75 11.25 2.00 
5 0 0 0 0 0 0 0 0 0.10 
6 0 0 70 5 45.36 20.16 18.1 31.1 0.12 
7 0 0 0 0 0 0 0 0 0.10 
8 0 0 0 0 0 0 0 0 0.06 
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      The trajectory traversed by each joint of the robot arm is shown in Fig. 7. Angular 
velocity generated at each joint of the arm generated during the simulation is shown in Fig. 8. 
The torques generated at each joint is shown in Fig. 9. 

 
Figure 7: Trajectory traversed by each joint for the applied path. 

 

 
Figure 8: Angular velocity generated at each joint for the applied path. 

 
Figure 9: Torque generated at each joint for the applied path. 
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      A sample hand calculation for Joint-3, to derive 𝑞𝑖(𝑡) – Eq. (11) and 𝑞𝑖
. (𝑡)  – Eq. (12) for 

the initial conditions 𝑡0 = 0,   𝑡𝑓 = 5,  𝑞𝑖(𝑡0) =  0,  𝑞𝑖(𝑡𝑓) =  45,  𝑞𝑖
. (𝑡0) = 0,  𝑞𝑖

. (𝑡𝑓) = 0 is 
obtained by substituting these values in Eqs. (11) to (16) at t = 3: 

𝒂𝟎  = 𝟎;  𝒂𝟏 = 𝟎;  𝒂𝟐 = 𝟓. 𝟒; 𝒂𝟑 =  −𝟎. 𝟕𝟐 

𝑞3(𝑡) = (5.4)𝑡2 + (−0.72)𝑡3 ;     𝒒𝟑(𝟑) = 𝟐𝟗. 𝟏𝟔     (17) 

𝑞3
′ (𝑡) =  2(5.4)𝑡 + 3(−0.72)𝑡2 ;     𝒒𝟑

′ (𝟑) = 𝟏𝟐. 𝟓𝟔                              (18) 
  

      Similar hand calculations are made for the applied path, and their values are tabulated in 
Table III. Theoretical results and simulated results are almost equal, which concludes that the 
simulated joint cubic path algorithm works well and yields accurate results. 

The simulated values provides information about the torque generated at each joints 
(see Fig. 8) of the system this is helpful to find out the torques required by the motors to drive 
the system. Due to the dynamic motion of the robotic arm some amount of torque is generated 
at joints where motions are not applied. The angular velocity at these joints is zero, which 
infers that this is the holding torque of the joint during this motion which keeps the arm 
stable. So during the selection of the actuators it is very important to keep this torque into 
consideration as it can significantly impact the efficiency of the motion generated by the 
robotic arm 
 
5. CONCLUSION AND FUTURE WORKS 
 
An 8 degree of freedom anthropomorphic robotic arm, which is first of its kind, was designed, 
simulated, controlled and analysed using ADAMS / MATLAB Co-Simulation environment. 
The Co-Simulation had worked perfectly as the arm was traversed in the path as desired by 
the control algorithm. Also the trajectory of the control algorithm is tested and proved to be 
highly efficient by validating using the theoretical and simulated results. The simulation 
results are satisfying and give us the clear idea about torque, position, velocity, acceleration of 
the system. It gives us a clear insight about the behaviour of the control algorithm in the real 
world environment. 
      In this research work we have focused on the joint cubic path/ trajectory control of the 
robot arm. In future an autonomous control algorithm will be designed using neural network 
and fuzzy logic tool box in MATLAB software to control the Humanoid arm. The output 
obtained at the end of each phase will be discussed in future communications. 
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