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Abstract - This paper proposed identification by 
using Artificial Neural Networks (ANNs) model for 
speed control of DC Motor. The output waveform   
trajectory of the dc motor model can be made to follow 
a reference model with fine accuracy.  The purpose is to 
achieve accurate identified model of DC motor. The 
identified neural network model is for designing 
controller for speed control of DC motor. Such neural 
networks are trained by Levenberg-Marquardt back-
propagation algorithm. ANNs used in this paper are the 
standard three layers feed-forward  neural  network  
with  sigmoid  activation  functions  in  the  input  and  
hidden  layers while linear activation function is 
employed for the output layer. 
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1. INTRODUCTION 
 
The DC Motor is widely used for speed application because 
of this controlling the DC Motor at specified speed or 
desired speed is to be achieved. For speed control of DC 
Motor conventional constant gain feedback controller fails 
to maintain the performance of the system at acceptable 
levels under unknown dynamics. On the other hand, ANNs 
act as an effective tool to implement the model and 
adaptive control in a complicated non-linear system 
having expansive allocations. The adaptive learning 
algorithm is formed in such a way that the learning rate is 
as large as possible while maintaining the stability of the 
learning process. This simplifies the learning process in 
terms of computation time, which is main parameter in 
real-time implementation. 
The organization of the paper is as follows:  Section II 
represents the dynamic model of a DC Motor. In section III, 
the Neural Network basic is described. Section IV gives the 
Neural Network model representation of system. Section V 
contains the simulation results of Neural Network model 
identification. Finally section VII provides the conclusion. 
 
 
 
 

2. DYNAMIC MODEL OF DC MOTOR 
 
DC Motor is widely used in various applications such as in 

industries, rotation of limbs in robot etc. DC motors are 

most suitable for wide range speed control. In the case of 

motor, the input is electrical energy and the output is the 

mechanical energy, with an air gap torque of Te at a 

rotational speed of ωm .The field windings are used to 

excite the field flux. The input is supplied in the form of 

armature current to the rotor via brush and commutator 

for the mechanical operation. Interaction of field flux and 

armature current in the rotor produces torque. When a 

motor is excited by a field current of if and an armature 

current of ia flows in the circuit and the motor produces a 

back emf and a torque to balance the load torque at a 

particular speed. The circuit diagram of DC Motor shown 

in figure 1. 

 

Fig.1 Circuit Diagram of DC Motor 

Dynamic model of DC Motor are given in equation 1 and 2. 
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Where, 

= Rotor Speed (rad/sec) 

= Terminal Voltage (v) 

= Armature Current  

= Load Torque (Nm) 

= Rotor Inertia (Nm2) 

= Torque & Back emf Constant (Nm/A) 

= Viscous friction Coefficient (Nm) 

= Armature Resistor (Ω) 

= Armature Inductor (H) 

 
3. NEURAL NETWORKS 
 
The  neural  network  consists  of  junctions  which  are  

connected  with  LINKS,  also  called processing blocks.  

For each and every junction a number is given, this 

number is called weight. The weights  are  the  tools  for  

the  long  distance  information  storing  in  the  neural  

network,  the learning process occurring with the 

appropriate changes of weights. These weights are 

changed so that the network input/output behavior is in 

consonance with the environment, which provide the 

input data. The calculation algorithm consists of two basic 

steps such as calculation of the output of the network, with 

inputs, weights and modification of weights with learning 

algorithm.  

 A  single  input  neuron  consists  of  a  scalar  input  “p”  

multiplied  by  the  scalar  weight  “w”  to form “wp” which 

is feed to the summer along with bias “b” multiplied by “1”. 

The net input is “wp+b” and the output “a” is;  

   (3) 

where,  

f- Transfer function  

W & b can be adjusted by learning rule. 

 

Fig.2. Basic Neural Network 

 
4. SYETEM IDENTIFICATION  
 
It is to train a neural network to represent the forward 

dynamics of the plant. The estimation error between the 

plant output and the neural network output is used as the 

neural network training signal. In the control design stage, 

you use the neural network plant model to design (or 

train) the controller. For model reference control, the 

controller is a neural network that is trained to control a 

plant so that it follows a reference model. The neural 

network plant model is used to assist in the controller 

training. The schematic block diagram of system 

identification by using neural network model of DC motor 

is given in figure 3. The identified model of DC Motor is 

used for designing control architecture. 

 

Fig.3. Block Diagram of System Identification Identified 

Model of Dc Motor: 
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  (4) 

where,  

W = Speed of motor;  

Va= voltage supplied;  

Reference Model of DC Motor: 

            (5) 

The reference model shown in equation 5 is selected to 

achieve objective of the control system that is to drive the 

motor so that its speed, w(k), follows are specified 

trajectory, wm (k).  This is done by allowing the dc motor 

to follow the output of a selected reference model 

throughout the trajectory.   

 
5. RESULT AND DISCUSSION 
 
For Identification of Neural Network Model for DC Motor 

the input signal is selected as random reference block 

having the range -10 to +10. The input and plant output 

for above input signal is shown in figure 5 along with the 

identification Neural Network Model output and the error 

between the Plant output and the identified Neural 

Network Model. The parameter present in equation 4 is 

estimated from result of identification. The value of 

estimated parameter are as follows, k1=0.34366, k2=-

0.1534069, k3=-2.286928*10-3, k4=3.5193358*10-4, 

k5=0.2280595 and k6=-0.105184. Estimated Parameter is 

used to train neural network based control structure of 

MRAC. In table 1 shows the parameter value used for plant 

Identification. 

 

Table 1.Plant Identification 

Network architecture 

Size of Hidden Layer 20 

No. Delayed Plant Input 2 

No. Delayed Plant Output 2 

Sampling Interval(sec) 0.05 

Training Data 

Training Samples 10000 

Maximum Plant Input 10 

Minimum Plant Input -10 

Maximum Interval Value (sec) 2 

Minimum Interval Value (sec) 0.1 

Maximum Plant Output 3.1 

Minimum Plant output -3.1 

Training Parameter 

Training Epochs 300 

Training Function Trainlm 

 

Figure 5 shows the response of plant for applied reference 

model.  

6. CONCLUSION  
 

For designing a proper controller for tracking a desired 

trajectory, the DC Motor system is first identified by using 

Neural Network model. Simulation results shows that the 

identified Neural Network model gives good 

representation of DC Motor. 
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Fig. 4 Training data for NN Model Reference Control 
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Fig. 5 Plant Response for NN Model Reference Control 


