
 

   

 

Abstract — Timetable Scheduling is a highly complex 

task that is still being done manually. This is due to the fact 

that the timetable generation techniques are quite 

complicated due to the various constraints that should be 

fulfilled to complete the syllabus on time. The teachers also 

have a limited time that can be given in a day and there 

should be ample breaks and efficient utilization of the 

available time without any overlap. This is an extremely 

complicated task that requires extensive evaluation and 

cross-referencing to achieve the creation of the timetable. 

This is the reason why there isn’t an effective software 

solution to this problem. Also the requirements and 

constraints are different for different applications and 

teachers that further increase the convoluted nature of the 

timetable scheduling problem. The manual method of 

doing this procedure also increases the likelihood of 

encountering a human error that can be detrimental to the 

institution. Therefore, an effective technique for the 

automatic timetable scheduling has been implemented in 

this publication which utilizes the number of practical and 

theory hours allotted to the teachers. The proposed 

methodology utilizes the Genetic Algorithm along with the 

Hungarian Task allocation technique to achieve a  

 

 

 

 

cost-effective and highly accurate timetable 

scheduling devoid of any overlap. 

 

Keywords:   Time Table, Genetic Algorithm, Hungarian 

model,Decision Tree. 

 

I. INTRODUCTION 

 

Education is the cornerstones of Civilization that 

allows for technological advancement and is one of the most 

essential steps for ensuring the survival of the species. 

Education has been highly useful and has had different forms 

across the generations but the most important is the fact the 

education has been responsible for all the advancements and the 

growth that we see in the world today. Educated and intellectual 

people are an important part of a workforce that keeps the world 

running and innovative. Education enables inventive thinking 

and incentivizes the process of discovery and innovation. This 

is why education is considered as one of the most essential 

requirements for human life on earth alongside food water and 

other essential goods. There are right to education laws given in 

India which dictate that every Indian citizen should have easy 

access to education. Therefore, a lot of school colleges have 
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been established for this purpose to provide education for the 

growing masses. 

 

Education has been instrumental in ensuring the 

survival of the human race as a species. Education has also 

played an important part in ensuring that we become the most 

dominant species on this planet. Education has helped us build 

extensive Road networks, airways, railways, and build large 

cities that can provide accommodation for the growing 

population. All of this would not be possible without the 

implementation of education which led to the eventual research 

which builds upon the knowledge base that we work on today. 

The most integral institutions that have been responsible for 

this shift have been the educational institutions as they impart 

education which is improved by the upcoming generations to 

reach the advancements we see now. 

 

Schools and colleges are highly organized that allows 

them to work with the utmost efficiency. As there is no time 

wasted and every single hour is utilized to impart and 

disseminate knowledge. A lot of Administrative tasks in the 

college have been automated and computerized due to the 

large-scale technological advancements we have seen in recent 

years. This is a welcome improvement as it streamlines the 

approach and frees up a lot more time to do the other important 

tasks that need human intervention. But the problems that are 

seen in the colleges are that the lectures and the time tables are 

scheduled manually even today. This has to do with the various 

constraints that govern the creation of a time table. The time 

table itself is an arrangement of available classrooms and 

lecturers that satisfy the constraint problem. This problem is 

highly complex as various parameters decide the constraints. 

Even when done manually the timetable creation process is 

highly convoluted and consumes a lot of time which can be 

used by the administrators to complete other important tasks. 

 

This problem is further complicated by the fact that 

there cannot be a one size fits all approach that can be utilized 

for creating each and every time table. This is due to the fact 

that different colleges in schools have different timetabling 

requirements and a practical approach cannot be customized to 

fit into any of these requirements. Therefore, a combination of a 

genetic algorithm and the Hungarian task allocation algorithm 

can solve this problem effectively. 

 

The genetic algorithm is a machine learning approach 

that has been inspired by the theory of evolution proposed by 

Darwin. The genetic algorithm follows the principle of natural 

selection and employs it to achieve effective satisfaction of the 

constraints on the problem. The genetic algorithm is a search 

heuristic that employs various techniques that are inherent to 

evolutionary algorithms such as selection crossover inheritance 

mutation to generate solutions to the optimization problem. The 

genetic algorithm is revised as a candidate set that is akin to a 

population, where each individual has certain parameters such 

as genes and fitness function. After every generation, only the 

fit individuals are allowed to procreate and form an offspring 

through the utilization of the crossover. The fitness function 

here is directly related to the constraints that are provided by the 

time table creation process. As long as the constraints are 

satisfied the fitness function would allow the individuals to 

breed further and the unfit candidates are killed off each 

generation. Thus, after successive generations, most of the 

constraints will be satisfied and the mutation will ensure that 

there is not a premature convergence that would allow the 

algorithm to stop at an undefined solution. The mutation also 

allows Genetic diversity that can effectively satisfy all the hard 

constraints for time table creation. As only the constraints have 

been identified and satisfied there is a need for the Hungarian 

task allocation to optimize the whole process with the least cost. 

 

The Hungarian task allocation technique developed by 

two Hungarian mathematicians and eventually published by 

Harold Kuhn in the 1950s. It is a combinatorial optimization 

algorithm that can provide an effective and optimal solution to 

the assignment problem which through this technique can be 

reached in polynomial time. The Hungarian task allocation is a 

very simple yet powerful algorithm that can effectively divide 

the task with the lowest cost possible through the use of a cost 

matrix. The cost matrix provides an optimal assignment the 

results ineffective and low-cost task allocation with the runtime 

complexity being in polynomial time with the worst-case 

scenario achieving O(n
3
). With such a low run-time complexity 

the Hungarian algorithm catalyzed by the genetic algorithm can 

effectively and accurately generate time tables for any amount 

of constraints. 

 

This research paper dedicates section 2 for analysis of past 

work as literature survey, section 3 deeply elaborates the 

proposed technique and whereas section 4 evaluates the 

performance of the system and finally section 5 concludes the 

paper with traces of future enhancement.  
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II. LITERATURE SURVEY 

 

E. Burke [1] introduces the new approach for solving the 

problem time table schedule. major administrative activity in an 

educational institute is the time table schedule. In the proposed 

paper they have used Automated Scheduling, Optimization and 

Planning Research Group (ASAP) technique for scheduling. 

These approaches are divided into three parts there are firstly 

heuristic and evolutionary timetabling algorithms for solving 

the large real-world timetabling problems and heuristic method 

for initialization of the population, secondly, decision problems 

are presented for timetabling problems and the last is 

case-based reasoning approach that employs previous 

experience to solve new timetabling problems. This provides a 

higher level of generality than is currently possible. 

X. Zhou [2] defines the time table of the train such as 

planned arrival and departure times of trains to/from yards, 

terminals and sidings, and train schedules. For scheduling the 

train time table I have done in three parts such as first is 

Lagrangian relaxation based lower bound rule is used for the 

dualist segment and station entering headway capacity, second 

is for resolving the remaining crossing conflicts in a partial 

schedule lower bound rule is extracted to estimate the least train 

delay and the last is by using beam search heuristic method a 

tight upper bound is constructed. The proposed lower bound 

rules and heuristic upper bound construction methods are used 

for computational performance. 

I. Ibrahima [3] explains how optimization of space 

management contributes to efficiency and success to most 

organizations. For the cost maintenance of the respected 

property, space management plays a very important role. 

Expenditure represents the second-highest factor of spending 

resources so space management plays an important role. Space 

accessible within the property should be well managed for 

optimum use without wasting the space organizations. As 

before the space in a building that is not fully utilized so the 

technique called Space Charging Model is imposed. 

E. K. Burke [4] narrates it is always difficult to schedule 

the timetable in university life. In college, time timetables occur 

usually two times one for the teaching and another one for 

examination. The main problem “How can we manage a set of 

tasks so that no one is expected to be in more than one place at 

the same time and that no more people are expected to be in a 

particular room than may fit in that room?” The author defines 

timetable as a set of meetings and a feasible timetable it 

contains two fundamental constraints such as No student or 

staff member can be in more than one place at once and the 

other one is there must be sufficient seats for the students 

present. Thus the proposed technique is the system is one that 

incorporates all aspects of the timetabling process. 

G. Nandha [5] introduces Arduino an open-source 

embedded system established prototyping device which 

supplies the developers a platform to create an embedded 

system. There is software for Arduino called Arduino IDE 

(Integrated Development Environment). The proposed paper 

presents the RTM-LUT algorithm (Real-Time Multitasking 

using Lookup Table) to build real-time multitasking rather than 

using external RTOS in Arduino for allocation optimization. 

The proposed technique can be implemented on small scale 

microcontrollers like ATMEGA8 to create real-time. 

multi-tasking without an RTO’S. 

B. Jung [6] presents a Dynamic Code Binding (DCB) 

technique for a scalable architecture of the operating system in 

distributed real-time systems. It is necessary to attain 

portability, extendibility, and reusability in the development of 

operating systems and system software. The reason behind the 

systems' extendibility and flexibility is DCB provides the 

solution for the restriction that servers cannot be replaced when 

the system is running in the current micro-kernel structure. to 

develop a program in distributed real-time systems Remote 

System Call makes it very easy. 

A Niederberger [7] discusses in school calendar planning 

timetable problem plays an important role. There is a certain 

factor to be considered for the academic timetable there is the 

available schedule of each professor, the disciplines that will be 

offered, the student needs, how many classes the course will 

have in a week, and classroom availability. There is an 

outstanding solution to this called Genetic algorithms. It is 

designed using information retrieved from interviews with a 

coordinator and a researcher graduated in methodology. Thus, 

the author focused timetable improvement for the students by 

using real-time data. 

A. Bhaduri [8] explains the problems like personnel 

scheduling, production scheduling, education time table 

schedule, etc. As many constraints are needed to be satisfied in 

educational time table scheduling to get a feasible solution. 

This problem can be solved by using methodologies like 

Genetic Algorithms (GAs), Evolutionary Algorithms (EAs). By 

using the Genetic Algorithm, the problem of educational time 

table scheduling can be solved and later problems can be solved 

by a mimetic hybrid algorithm, Genetic Artificial Immune 

Network (GAIN). The GAIN feasible solution faster solution 

than the Genetic Algorithm. 

J. Chen [9] expresses one of the typical applications of 

Distributed Computer Control System. For distributed 

computer-controlled systems (DCCS) Fieldbus is widely used 
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for communication purposes. Fieldbus can be divided into 

event-triggered and time-triggered. The time-triggered is 

further divided into three classes, there is a centralized token, 

like WorldFIP and FF, distributed token, like FDDI and 

PROFIBUS, virtual token, like P-Net. The main aim of the 

paper is to introduce the character of the ST algorithm and 

support real-time communication in the industrial control 

network. 

F. Guo [10] elaborates on the timetable scheduling as it is 

action is to arrange the current course in which day and which 

period in the timetable and to arrange the weeks, the classroom 

type. Most of the time there is a problem in timetable 

scheduling such as combinational optimization and scheduling. 

The proposed paper came with a solution called a 

reinforcement learning algorithm to solve the problem. And 

Naive Bayesian classification algorithm is designed and 

implemented for the data mining process of historical data of 

time table. 

J. Soyemi [11] describes in higher institutions of learning 

Planning time-table every session or semester is one of the most 

complex and toughest tasks carried out. Preparing a lecture 

time table is known as a typical scheduling problem and it 

requires a lot of time. The author of the proposed paper came 

with a solution to solve the problem of time complexity. They 

developed an electronic lecture time-table scheduler (ELTS) 

using a Genetic algorithm. Electronic lecture time-table 

scheduler and Manual timetabling system were tested using the 

Sample T-test technique. The proposed technique overcomes 

the shortcoming of the manual timetabling system. 

S. Ribi [12] presents that there is a lot of research made on 

automatic timetable generating but still there is a lot of research 

to be made due to its complexity and practical applicability. For 

generating school timetables integer linear programming is a 

popular method. There are some hard constraints such as 

scheduling teachers only when available, the limit of room 

capacity, all rooms must be used, room price, specialized 

rooms, unavailable rooms, unavailable classes multiple sites. 

The proposed paper shows the mentioned constraints problem 

can be solved in different school timetabling systems. 

X. Yang [13] introduces the problem called university 

course timetabling problem which universities face every year. 

It faces problems such as assign teachers and classrooms to 

each lecture in the given timeslots. In UCTP there majorly two 

constraints such as hard and soft constraints. The feasibility of 

the generated schedule and violation should allow not allowed 

all this care is taken by the hard constraints. Reducing the 

general satisfaction of the generated schedule is carried out by 

the soft constraints. Thus, to test the proposed methodology 

they surveyed to investigate good quality course timetable from 

both student and lecturer’s perspective 

 

 

III PROPOSED METHODOLOGY 

 

 

Figure 1: The Overview of the proposed methodology 

 

The proposed methodology for the automatic timetable 

generation overview is depicted in the figure 1. The steps that 

involve in making of timetable is broadly narrated in the below 

mentioned steps. 

 

Step 1: Data Collection and Preprocessing - This is the 

primitive step of the proposed model where an Administrator of 

an Engineering college who is in charge of handling the 

automatic timetable creation software  feed all the details of the 

staff into the system. The details are including the Staff 

Complete name, Staff name abbreviation, Staff handling theory 

subject name, Theory subject abbreviation, subject load per 

week in hours, practical subject name. practical subject 

abbreviation, practical subject load per week, Semester and the 

Division.   

 

Here the proposed model is designed to generate the 

timetable for 3 Even semesters for the Computer science 

department. That includes the semesters like 4th, 6th and 8th 

with two Divisions A and B. Once admin enters all the data into 

the system, then all the input data is properly validated and 

stored in the database.  
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Here proposed model is designed for considering a 

constraint of 7 working hours a day and five days a week. 

Where 5 hours for theory and 2 hours for practical is assigned 

for the day. So after feeding all the staff details to the system, 

the Administrator will ready to generate the Timetable 

automatically. In this process of automatic generation of the 

timetable initially all the details of the staff from the database is  

fetched and stored in a double dimension list. And then this list 

is subject to create the timetable. 

 

Step 2: Entropy Analysis -  Here in this process each and 

every staff from the database is listed for the separate list for 

Theory time table generation and practical time table 

generation to merge both in the end. For this purpose a double 

list is created which contains the columns like  semester, 

division, Staff abbreviation and theory load.  And another list 

with the practical  details. 

 

Once this detail is being collected in the list, then the 

unique staff name is collected in a list by subjecting all the 

name to hash set function. Then each of the unique staff is 

counted for  his name in all the semester for both the divisions.  

So in this process total 6 classes are there like 4A,4B,6A,6B,8A 

and 8B.  

 

So a count is estimated for a staff for all this 6 classes to  

evaluate the information gain value which will be in the range 

of 0 to 1 as shown in the equation 1.  

 

Then all the staffs are labeled with this information gain 

value to sort them in descending order using the Bubble sort 

technique. So the staff who is having highest gain value holds 

the top position and this indicates that, the staff is having  

theory or practical load in almost all the classes. So the 

proposed model gives first priority to schedule his class timings 

which  generating the timetable. 

 

 

IG = −
𝑃

𝑇
log 

𝑃

𝑇
−

𝑁

𝑇
log 

𝑁

𝑇
 _____(1) 

 

Where  

 

P= Frequency  of the staff  in all classes 

T= Total number of classes that is 6. 

N= T-P 

IG = Information Gain values 

 

 

Step 3: Hugarian Genetic Model and Decision making  - 

This is the core step of the proposed model where a timetable is 

generated automatically. This process is started by creating 6 5 

X 5 string data matrices each for one class. Here 5 X 5 indicates 

five theory hours for a day, for 5 working days from Monday to 

Friday. And this all the String matrices are stored in the list. 

 

Here in the process a matrix is considered for the size 5 X 

5 for each of the class simultaneously.  Then a staff 

abbreviation is considered along with his theory load. Then the 

staff is trying to allocate in that position of the matrix by 

simultaneously checking his abbreviation  name in the same 

position in all other classes matrices. 

 

If the staff is present in that position or time slot, then 

another staff is selected to repeat the same thing to find a staff 

who is not at all allocated in that position of the matrices for any 

the class. Then a place will be found for a staff for the given 

position, then that staff is placed in that time slot and then his/ 

her count for the work load will be reduced by a unit. This will 

be repeated for all the staff till the complete matrices are filled 

with unique staffs that eventfully indicated the time slot. 

 

In the similar way a another set of matrices is created for 

the practical subjects and then both are merged  to form a 

desired format of the Timetable. This contains the subject name 

in abbreviated form, Staff name in abbreviated form and class 

name. Which is eventually free from any of overlapping  issues. 

This process is depicted in the algorithm 1. 
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Algorithm 1 :  Timetable Generation 

 

// Input :  Staff Detail set SD = {Staff name SN, load LD} 

Class List of Matrices of ORDER 5 X 5 CL 

// Output : Timetable Matrix TM 

Function : timeTableGeneration(SD) 

Step 0: Start 

Step 1: TM = Ø  

Step 2: for  i=0 TO 4 

Step 3:  for  j=0 TO 4 

Step 4:  for k=0 to SIZE of SD 

Step 5: TSET=SD[k] 

Step 6: TSET [0]= SN , TSET [1]= LD 

Step 7:Flag=isStaffNotExisted(i,j,SN)) 

Step 8:  ifFlag = TRUE, THEN 

Step 9:  TM[i,j] =SN, SUB 

Step 10:  LD =LD - 1 

Step 11:  update LD into SD 

Step 12:  ELSE 

Step 13:TSET=SD[k+1] 

Step 14: Repeat  STEPS 6 TO 13 TILL Flag =TRUE 

Step 15: End for 

Step 16: End for 

Step 17: End for 

Step 18: return TM 

Step 19: Stop 

___________________________________________ 

 

 

 

 

 

 

 

IV RESULT AND DISCUSSIONS 

 

The methodology for the creation of enhanced electronic 

lecture time-table scheduler has been coded in Java 

programming language on a NetBeans 8.0 Integrated 

Development Environment. The database capabilities have 

been handled by a MySQL database server. The machine on 

which the proposed technique has been implemented runs on 

Windows Operating System and is powered by a Core i5 

Central Processing Unit and 6GB of Physical Memory. To 

successfully evaluate the effectiveness and accuracy of the 

proposed system, various experiments are conducted.  

 

One of the most widely used techniques for the valuation 

of error is the Mean Absolute Error or (MAE). This technique is 

capable of evaluating the margin of error in terms of percentage 

and provides an effective and robust technique for the 

evaluation of performance for the presented technique. The 

MAE parameter has been utilized due to the fact that the 

parameters in this technique are continuous entities which is a 

similar phenomenon.  

 

The percentage error is evaluated in this technique of 

Mean Absolute Error for the number of accurate timetables 

generated. The Mean Absolute Error is evaluated on the 

absolute difference betweenan actual number of trails and the 

number of accurate timetables generated through the Equation 

given below.  

 

 

MAE =
  | 𝑥𝑖 − 𝑦𝑖 |𝑛

𝑖=1  

𝑛
 

 

 

Where,  
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𝑥𝑖 - Number of Actual Trials Conducted. 

𝑦𝑖 - Number of Accurate Timetables Generated. 

n- Number of Experiments Conducted.  

 

 

Table 1: Measurement Data for MAE. 

 

 

 

 

 

 

Figure 2: Evaluation of MAE. 

 

Table x above discloses some important aspects about the 

calculation done in this process which is eventually utilized to 

generate the Mean Absolute Error. There were 10 Experiments 

done in total, with each experiment containing 10 trials. The 

resultant values have been plotted onto a graph depicting the 

process given infigure x above. The Mean absolute error 

estimated for this technique is 0.03, which is exceptionally low. 

Which is a good sign for the proposed technique.  

 

V CONCLUSION AND FUTURE SCOPE 

 

The proposed model of  automatic Time Table 

Generation  leverages the Genetic algorithm for the adherence 

to various constraints such as the lecturer’s available hours for 

theory and practical hours for that particular subject into the 

fitness function of the genetic algorithm.This allows a 

cost-effective solution to all the constraints which get better for 

every generation until convergence is achieved. The Hungarian 

task allocation catalyzes the output received from the Genetic 

algorithm to provide the effective allocation of the tasks so that 

there isn’t any overlapping in the timetable. The extensive 

experimentation reveals that the proposed methodology 

effectively generates an accurate timetable and achieves 

significant performance improvement over the conventional 

timetable creation tools.  

 

In the future, the proposed technique can be further 

improved to include the option to allocate time slots that can 

significantly enhance the customizability of the timetable 

creation methodology.  
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