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ABSTRACT 
Distribution Generation capacity and Network Expansion planning is a basic part of power network planning that determines where, when and how many new 

transmission should be added to the network. Distribution generation capacity is required for adequate performance of a distribution system. In this paper we 

present the reasons for studying Artificial intelligence (AI) and Neural networks (NN) for which they have used for distributed generation capacity and network 

expansion planning. Here will take intelligent streets of AI and NN where street lights will switch on and switch off according to the sunlight heat and rays with 

the help of various sensors and learning algorithms to implement this system. Sensors detect the temperature of heat and rays within each street of the premises. 

Back propagation algorithm is used to train the data samples in the knowledge database and check whether hidden layers or synaptic weights are giving exact 

output for inputs. Based on Monte Carlo simulation and Mat lab tool, a methodology has been developed to evaluate the switch on and switch off lights. 

Acquiring an input from sensors such as temperature, sun rays as inputs and matching with weights available in existing database or memory chip, for matching 

we are using pattern matching algorithm.  

 

KEYWORDS 
Artificial Intelligence, pattern matching, neural networks, sensors, Back propagation algorithm, Monte Carlo simulation. 

 

1. INTRODUCTION 
ransmission network expansion planning and distributed generation is an important component of power system planning. Lights will be switch on and 

switch off according to the sunlight heat and rays. Heat and rays is read or observed by an input sensing device such as temperature sensors and light 

sensors. It sense or detect the temperature and light in the premises of the street poles. Light is measured through a photo resistive device (ORP 12) 

connected to a simple amplifier for level adjustment and impedance reduction through light sensors [5]. Temperature is measured through a heat system in OC 

through temperature sensors. For every random DG street sub stations we are using Automatic microprocessor control (AMC) carries out functions in a reactive 

way i.e. it responds to environmental conditions. The behavior of the AMC is controlled by a set of rules, but the way that rules are applied can be modified by 

high level commands. Lighting the streets without the help of manpower. So that we can switch on and off the lights according to the sun rise and sun set. By the 

method we can save power, time and cost. If person is not in time to switch on and switch off. This system will automatically on the light and off also. 

 

2. BACK PROPAGATION ALGORITHM 
Light switch on and off has been using sensor inputs to train a neural network via Back propagation [2]. A typical neural network has N inputs and one or more 

output as shown in Fig 1. The input layer is composed not of full neurons, but rather consists simply of the values in a data record, that constitutes inputs to the 

next layer of neurons. The next layer is called a hidden layer and there may be several hidden layers. The final layer is the output layer, where there is one node 

for each class. A single sweep forward through the network results in the assignment of a value to each output node and the record is assigned to which ever 

class node had the highest value. These actual inputs are fed into the network as the inputs. This approach works great when trying to detect or sense the input 

in the form of temperature or light with fixed orientation and scale. However at different scale and orientation, it doesn’t give encouraging results. Therefore 

tokens of an input used during training, the network are trained; it identifies the input pattern and tries to output the associated output pattern. It must 

calculate how the error changes as each weight is increased or decreased slightly. The back propagation algorithm is the most widely used method for 

determining the EW. The power of neural networks is realized when a pattern of inputs, during testing, is given as an input and it identifies the matching pattern 

it has already trained in memory. 

FIG 1 

 

T 
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3. SENSORS 
A sensor is a converter that measures a physical quantity and converts it into a signal which can be read by an observer or by an instrument. A thermocouple 

converts temperature to an output voltage which can be read by a voltmeter. In this paper we are using temperature sensor premises are measured by the 

system. Clearly they each have value in providing information for a control system but they also provide valuable contextual information for learning. 

Temperature is available to the system in 
o
C.  The central heating control has direct control of the central heating system. Control is made through a simple solid 

state device. The system is therefore able to make different sorts of control options available, other than simple temperature of time based control. Electricity 

sensor is senses the amount of electricity used by the streets or premises (in watts) is made available to the system every few seconds. This sensor is 

implemented by employing a current transformer on the main electricity feed that has a fixed low resistance stable resistor as its load. The voltage across this 

load is available to the system via a simple amplifier used for level adjustment. The value available is adjusted to a reading in watts through the use of constant. 

The system is able to detect the effect of some of its control operations using this measurement. Light sensor the light is measured in the streets or premises. 

The system uses constants to infer the light levels in different places. Ideally, each street has its own light level sensor. Light is measured through a photo 

resistive device (ORP12) connected to a simple amplifier for level adjustment and impedance reduction. This has been no attempt to recognized units of light 

level as an output. The sensor simple supplies a reading between o and 255 that is indicative of the ambient level. Automatic microprocessor controller (AMC) 

carries out functions in a reactive way. i.e. it responds to environmental conditions. The behavior of the AMC is controlled by a set of rules, but the way that 

rules are applied can be modified by high level commands. Lamps the system is allowed to have direct control over several lamps in the premises or streets. 

Other than in an emergency, the system is the only controller of these lamps. It was felt that some lamps would be unsuitable for system control because of the 

weather conditions may want light on or off at times. Lamps in areas control is made through simple solid state devices. 

                    

4. PROPOSED SCHEME 
Block diagram of street lamps with sensors, microprocessor controller, lamps, and power lines of wires. In this fig.2 we are using sensors to detect or read an 

input from sun. By reading an input the sensors will get an activate according to the situation if it is sunrise the lamps will get switch off. If it is sunset lamps will 

switch on. In sunrise temperature, heat, light will increase at certain level sensors will detect or observe the premises or streets then the electricity will play a 

key role to inform to AMC with an exact input. This input will learn with back propagation to get exact output from trained samples. Then the pattern checker or 

matcher will give as input for Automatic Microprocessor controller (AMC) whether lamp should switch off or switch on. 

PERFORMANCE EVALUATION 

Step 1: Observe an input from sun through light sensor or central heating controller, temperature sensor for switch off or switch on the street lamps. 

Step 2: Electricity sensor will take an input from above level sensors whether electricity should be flow or not to below levels. 

Step 3: Once the Inputs are passed from step1, step2 to back propagation algorithm it will calculate the input with already trained weight samples to get exact 

output. If any error in the output these algorithm will recalculate or adjust the trained weights to optimize or minimize the error by giving new weights to system 

(AMC).  

Initialize the weights in the network or sensors (often randomly) 

Do 

For each example ‘e’ in the training set 

O= neural-net-output (network or sensors, e); 

Forward pass 

T= teacher output for e 

Calculate error (T-0) at the output units 

Compute delta _Wh for all weights from hidden layer 

to output layer; backward pass 

Compute delta_Wi for all weights from input layer to hidden layer; backward pass continued 

Update the weights in the network or sensors until all examples classified correctly or stopping criterion satisfied 

Return the Network or Sensors 

Step 4: Pattern matcher or checker will give an input from Back propagation after matching to AMC to switch on or off the lamps in the streets. 
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controller(AMC) 
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Automatic 
Microprocessor 
controller(AMC) 
    (ON or OFF) 

Automatic 
Microprocessor 
controller(AMC) 
    (ON or OFF) 

 
 
 
 
 
 
 
                     
Street 1             Street 2     ….   Street N 
 
5. TESTING AND RESULTS 
Using Monte Carlo simulation model on AI and NN has been considered. The sensors signals input street each substation has been assumed as uniform, as given 

below: 

F (S1) = 1/1.3             0.5 <S1<1.8 

F (S2) = 1/1.3              0.5 <S2<1.8 

Three DG street substations have been considered in this paper to switch off or on the lamps according to the temperature sensor, light sensor, central heating 

controller in table 1. 

 

TABLE 1: WEIGHTS OF TRAINED BACK PROPAGATION ALGORITHM FOR REPRESENTING SWITCH ON AND OFF 

S.I No (i)        1        2        3 

     

     Wi 

 

-6.392978 

 

0.288482 

 

-0.288075 

 

     Wi 

 

 

4.000000 

 

-2.773707 

 

5.022678 

Initially, the back propagation algorithm was trained with n=3 neurons in the hidden layer. The weights W1-W3 and  

     W1-     W2    of the ANN are given in table 1. 

 

 

 

Lamp 1….N Lamp 1…..N Lamp 1…N 
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TABLE 2: VALIDATION OF TRAINED BACK PROPAGATION ALGORITHM 

 TIME (%) 

S.I No Sun input Obtained from Light sensor (tg) Obtained 

From Light sensor (tg) 

Error (%)  

(tg-ta) x 100/tg 

     1  0.50 1.00000 1.001279 -0.127 

     2  0.60 0.88330 0.872775 1.191 

     3  0.65 0.83350 0.822148 1.362 

S1,I = 1.3 N1 + 0.5 

S2,I = 0.3 N2 + 0.2 

To represent the status of each DG; 4 random digits N3 and N4 were used and the status was decided based on the following: 

0<=N3<=0.78     DG-1 street is in ON (N) state 

0.78<=N3<=1.0 DG-1 street is in OFF (F) state 

0<=N4<=0.81    DG-2 street is in ON (N) state 

0.81 <=N4<=1.0 DG-2 street is in OFF (F) state 

For each sample, the DG is calculated streets. Status of the states will change according to input. 

      

7. CONCLUSION 
It is very challenging task for AMC to switch on or off the lamps according to the environmental conditions. Although Existed systems are running by solar 

systems for switch on or off for street lamps. In our proposed scheme running with flow of Electricity and sensors, controllers. It is difficult to implement this 

system. Still there is a possible where we can implement this kind of system. Because all over the world we are using complete electronic devices and advance 

technology methods. In this scheme going with Back propagation algorithm were you can easily solve errors in this system by adjusting weights or updating 

weights from trained samples to get exact output. Major purpose of this paper In South Asian countries the electricity is a major problem by this research idea at 

least minimizing the   wastage of power in the street lamps depending upon human power. The person should come to switch on and switch off the lamps on 

time (morning and evening) he have to cover enter streets in mean time. Cost factor will play a key role in this research idea. 
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