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Abstract: This research paper focuses on designing the most flexible and convenient approach for optimizing contractor’s bid using 

the most reliable and smart ANN (Artificial Neural Network) technique. It begins from exploring the various key aspects related to 

the most dedicated and earliest phase of any construction project i.e., tendering or bidding. The idea of this project focuses on 

disadvantages of current tendering system in India and find most required solutions to each of them by developing a unique algorithm. 

The project does not only simplify the e-tendering process but also promote growth in economy by reducing time required to allot a 

tender. We believe this project, if implemented, could be in interest of citizens of this country. 
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1. INTRODUCTION 

The present e-tendering system in India does only up to arranging the contractor’s bid in ascending order considering ± 12% of tender 

value as limit. This project can be further synchronized with the direct e-tendering system by a web application to reduce even the 

manual synchronization. One must note that, for each and every rejected contractor, the firm abided with tender release has to give a 

reasoning sheet consisting of all answers to the question, why their tender has been rejected for particular project. Well, this is quite 

dreary work for the committee. This project could be an effective measure to avoid corruption, poor quality work, and 

circumstances like fake licenses, etc. This could transform infrastructure in India. This could get quality control. This could be the 

next intelligent generation of e- tendering with a resembling human brain ANN and e-tendering will work hand on hand. Moreover, 

this will create competition in contractors in order to maintain their rating with respect to their quality. The odds of faulty work due 

to lack of skills at contractor end will be eliminated. The ANN algorithm will create a boundary within which quality could be 

guaranteed. 

 

2. ARTIFICIAL NEURAL NETWORK 

The ANN is the backbone of this whole next generation system. The flawless decision-making capabilities and Neural computing 

capabilities have already put ANN on the next generation. Its application into various profit and non-profit organizations will give a 

huge turn in their work efficiency and economy. In any firm, especially in construction firm, time is cited as money. If something 

saves your time, it is worthwhile irrespective of its complexity. Nevertheless, cost benefit analysis also suggest that implementation 

of ANN could result in development of the most self-made integrated approach for tendering and procurement systems. Basic 

building block of every artificial neural network is artificial neuron, that is, a simple mathematical model (function). Such a model 

has three simple sets of rules: multiplication, summation and activation. At the entrance of artificial neuron the inputs are weighted 

what means that every input value is multiplied with individual weight. In the middle section of artificial neuron is sum function 

that sums all weighted inputs and bias. At the exit of artificial neuron the sum of previously weighted inputs and bias is passing 

through activation function that is also called transfer function. The neural networks learn by examples. Thus, neural network 

architectures can be ‘trained’ with known examples of a problem before they are tested for their ‘inference’ capability on unknown 

instances of the problem. They can, therefore, identify new objects previously untrained.  

 

3. BIOLOGICAL NEURAL NETWORK (BNN) 

Within humans there are many variations on basic type of neuron, yet, all biological neurons have the same four basic components 

viz. cell body, dendrites, axon, and synapses. Neurons are connected to other thousand cells by Axons. Stimuli from external 

environment or inputs from sensory organs are accepted by dendrites. These inputs create electric impulses, which quickly travel 

through the neural network. A neuron can then send the message to other neuron to handle the issue or does not send it forward. 

When axon reaches its final destination it branches again called as terminal arborization. At the end of axon are highly complex and 

specialized structures called synapses. Connection between two neurons takes place at these synapses. Dendrites receive the input 

through the synapses of other neurons. The soma processes these incoming signals over time and converts that processed value into 

an output, which is sent out to other neurons through the axon and the synapses. 

 

4. ARCHITECTURE OF ANN 

The idea of ANN is based on the belief that working of human brain by making the right connections, can be imitated using silicon 

and wires as living neurons and dendrites. The human brain is composed of 100 billion nerve cells called neurons. They are connected 

to other thousand cells by Axons. Stimuli from external environment or inputs from sensory organs are accepted by dendrites. These 

inputs create electric impulses, which quickly travel through the neural network. A neuron can then send the message to other neuron 

to handle the issue or does not send it forward. ANNs are composed of multiple nodes, which imitate biological neurons of human 
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brain. The neurons are connected by links and they interact with each other. The nodes can take input data and perform simple 

operations on the data. The result of these operations is passed to other neurons. The output at each node is called its activation or 

node value. Each link is associated with weight. ANNs are capable of learning, which takes place by altering weight values.  

Fig. 1 Topography of BNN & ANN. 

5. METHODOLOGY 

 

6.1 MATLAB Environment: MATLAB is widely used in all areas of applied mathematics, in education and research at universities, 

and in the industry. MATLAB stands for MATrix LABoratory and the software is built up around vectors and matrices. MATLAB 

has been cited by many veteran individuals as the most convenient, integrated and productive tool in analyzing ample amount of data 

with ample amount of parameters hand on hand. The MATLAB has proven to be an effective interface for programing ANN 

structures. The scope of improvement for simplifying an algorithm created by various functions involved in MATLAB can be termed 

as MATLAB Environment. Thus, the environment particularly consists of different work functions which are present on MATLAB 

screen. These functions are arranged in their most systematic manner in order to make one feel comfortable and productive in the 

MATLAB environment. The purpose of creating an environment is to bring most desired functions which are often in use by 

programmers on top of screen in such a way that they are easily accessible. This saves time as well as improves individual thinking 

by suggesting other functions to adopt in use.  One must note that these windows may be manually re-arranged according to ease of 

the programmer. The windows could also be dragged away from MATLAB environment if not required.  

 

6.2 Parameters: The working of any software module, especially for its decision making capabilities, depends on its parameters. 

The parameters should be concise and expressive in nature. The parameters which we took into consideration for the most effective 

results after performing 80-20 analysis are: 

Time: It is the amount of period for which contractor is existing in the industry. It helps to assess experience of contractor. It must be 

highest to ensure the capability of contractor in handling work. Time is essentially the vital parameter when it comes for assessing 

any contractor’s recognition. Time is clearly for how many years the contractor is existing in a particular industry.  

Quality: It is kind of rating to the respective contractor which is done by auditing team. It is subjected to regular updates. And the 

standard deviation and mean of these rating would help assessing the quality of work. It must be highest to achieve quality control. 

Quality is the degree accuracy of work done by the contractor. This is the major parameter which needs a lot of investigation. Quality 

is uncertain. There are a lot of aspects through which quality of work can be stipulated. As a result of detailed study, we have derived 

on three basic sub- parameters on which quality of a contractor can be stipulated and reported. These are as following: 

• Number of NCR (Non-Confirmative Reports) issued to the contractor during particular project for not synchronising with 

the given specifications and designs. 

• Timely Completion of the Project is a vital approach to judge quality of work. One may take extra time/work extension to 

give a quality work. Natural calamities are also involved in delay of the project. However, these things can be separately 

reported by auditing team so that the quality rating limits could be extended 

• Safety Norms executed on site. Various safety norms are essential for delivering a quality project in good working 

environment.  

Cost/Bidding Price: It is a sum of money which contractor bid for respective tender with deviation either positive or negative. This 

parameter would not be a part of primary database of the whole system. Its value will be solely different for each tender and will be 

entered by respective contractor at time of filling tender. The bidding price will be assessed with respect to its deviation. The deviation 

will be computed with respect to the threshold value of the tender which committee has decided while opening of tender. Till now, 

the contractor with lowest bidding price and subsequently with highest negative deviation awarded with the tender irrespective of his 

quality of work he has done in past and his bid capacity. 
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6.3 Working of ANN: Here firs we give the input table in which the Contractors name and their bidding prices are stored. That 

information will be provided to database where new contractors also get added with some more attributes like Time, Quality, 

Quantity, and Cost of the contractors. When we get the no. of contractors for the tender, our system accepts the contractors to whom 

we want to give the tender on the basis of as above said parameters Time Quality Quantity and Cost of the contractors and put them in 

accepted list. We take the feedback of the contractors in accepted list and update their data in the main database. Here we also 

maintaining the database of rejected contractors for future reference, the details of that too also maintained in main database of the 

contractors. For selection of the contractors on the basis of Time Quality Quantity and Cost and also for synchronizing these all 

databases we are using the ANN. 

Fig. 2: Working of ANN 

 

6.4 Result Interpretation: The results are supposed to deliver in many forms. In conventional programming, the results of the ERP 

software are simply arranged in ascending order according to their bidding price. And subsequently the lowest bidder is allotted 

with the tender. Every time lowest bidder might not be the best fit for the respective project. Thus, in an attempt to put everything 

on next level, the results are also improved over the conventional ones. The software gives result in following format: 

• Analytical Tables. 

• Graphical Results. 

• Reasoning Sheets. 

• Tender Receipt with every single information about the tender. 

 

CASE STUDY EXAMPLE: 

If a tender for bridge project is prepared, then only contractors or firms who have past experience in bridge field would be selected 

for tender. Out of one hundred and fourteen bidders received we have shortlisted final fourteen bidders who have expertise in bridge 

project. A sample bridge project file input is as shown below. 

XYZ BRIDGE PROJECT 

Tender Value: Rs. 10,00,00,000/-                                                                                                      Tender Period: 24 months 

Tender ID: 0098557A08                                                                                                                        Run Date: 05/05/2021 

Sr. ID   NAME BIDDING 

PROCE(Rs.) 

DEVIATION 

(%) 

TIME QUALITY QUANTITY 

1 A29 AC 81022838 -18.977162 15 2.9 25 

2 A38 AL 84693492 -15.306508 15 4.1 30 

3 A40 AN 74242733 -25.757267 12 3.8 20 

4 A59 BG 93555401 -6.444599 28 4.7 50 

5 A61 BI 74275581 -25.724419 15 4.1 21 

6 A62 BJ 72205332 -27.794668 18 4.6 34 

7 A74 BV 104105190 4.10519 11 3.6 22 

8 A75 BW 95948691 -4.051309 22 2.9 40 

9 A81 CC 88156913 -11.843087 10 4.8 19 

10 A84 CF 77890316 -22.109684 28 3.5 90 

11 A94 CP 99246209 -0.753791 23 3.9 53 

12 A99 CU 77002596 -22.997404 10 3.6 40 

13 A54 BB 85011790 -14.98821 10 4.2 10 

14 A86 CH 91029244 -8.970756 14 3.4 27 
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RESULTS: 

1. Open “MAIN_GUI” file from the software folder 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2. After clicking the desired file, a code will appear on MATLAB. Then click run in MATLAB.  

 

 

3. After clicking run, this GUI box will flash up on the screen. This GUI is the main input panel of the whole  

       software. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

4. Fill up the blanks in the GUI window with desired values as shown in the screenshot below. Suppose we have to operate this 

software for bridge project, then the details for bridge project would be as shown below. Fill all the values in the empty spaces 

shown below.  
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5. Then click on the browse button. This button will redirect you to this window. Then select the desired project data you want to 

proceed with. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

6. After selecting the desired data file from above step, the ANN will automatically start processing. This process of ANN can be 

seen in the screenshot below. This indicates process of ANN structure for given algorithm. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

7. Now, the results in graphs would be as shown below in the screenshots. Various graphs are plotted here for effective 

interpretation of result. 
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8. The final result will be name of the contractor who is recommended by the ANN module as the best fit for this tender based on 

his experience, quality and quantity in the field. This is the final result to go with for the tendering committee. This result just 

assists the tendering committee as a suggestion. Final allocation of tender would be solely based on decision of compliance 

authorities. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

6. CONCLUSION 

The main idea of this research attempts to create a software model using the most advanced and most reliable ANN technique to 

alleviate the tendering work by inventing a unique scale to assess contractors. We are using MATLAB software for providing the 

platform to assess the hectic tendering process into its simplest form. For the case study of bridge project, we received total hundred 

and fourteen bidders out of which fourteen bidders who have expertise in the bridge project are shortlisted. Out of these fourteen 

bidders one bidder is selected on the basis of four defined parameters i.e., Time, Quality, Quantity, Cost/Bidding price. After running 

the algorithm, we are getting A94 as a recommended bidder. Results are shown in the form of graphs. This whole procedure takes 

few minutes. The odds of faulty work due to lack of skills at contractor end will be eliminated. The ANN algorithm will create a 

boundary within which quality could be guaranteed. This could be the next intelligent generation of e- tendering. 
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