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	Abstract	 	-	 	Hostel	 	Management	 	System	 	is	 	an	
	application	 	which	 	is	 	developed	 	for	 	managing	
	different	 	activities	 	in	 	the	 	hostel.	 	This	 	project	 	is	
	expected		to		restrict		human		work		and		make		hostel	
	allocation	 	easier	 	for	 	student	 	and	 	hostel	
	administrators	 	with	 	the	 	help	 	of	 	a	 	web	
	application[3].	 	For	 	room	 	allocation,	 	Genetic	
	Algorithm	 	is	 	used	 	which	 	allocates	 	room	 	to	 	the	
	students	 	as	 	per	 	their	 	preferences.	 	Also,	 	the	 	web	
	application	 	consists	 	of	 	a	 	generation	 	of	 	QR		Codes	
	which		can		be		used		by		the		students		to		scan		it		while	
	leaving/entering	 	the	 	hostel	 	premises.	 	And	 	the	
	same	 	can	 	be	 	used	 	in	 	mess		also.	 	Students		will	 	get	
	opinion	 	notices	 	in	 	their	 	mails	 	which	 	informs	
	parents/	 	guardians	 	about	 	their	 	ward's	 	presence	
	in		the		hostel		and		their		curricula.	 	The		student		can	
	lift	 	leave	 	requests	 	and	 	cleaning	 	issues	 	to	 	the	
	warden.	 	The	 	warden	 	can	 	update	 	the	 	student	
	records		and		daily		roll		call		list.		The		fees		details		and	
	the	 	due	 	of	 	the	 	student	 	can	 	also		be		veri�ied		using	
	this	 	QR	 	database	 	management	 	and	 	interrogate	
	method.	 	The	 	students	 	can	 	�ill	 	their	 	online	
	feedback	 	using	 	this	 	application	 	which	 	will	 	allow	
	only		the	 	students		to		access		their		account		and		also	
	provide	 	security.	 	All	 	these	 	prominent	 	features	
	make	our	system	more	smarter	and	ef�icient.	
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	1.INTRODUCTION	

 Hostel  is  a  place  which  is  like  a  second  home  for 
 the  people  who  live  outside  the  home.  They  feel 
 safe  while  living  in  a  hostel  [4].  To  manage  the 
 data  and  information  of  the  person  who  is  living 
 in  the  hostel  is  a  very  tidy  task.  It  needs  a  lot  of 
 time  for  many  people  who  are  managing  it.  QR 
 Code  Based  Hostel  Management  System  helps  in 
 keeping  the  track  of  work�low  in  the  hostel.  The 
 hostel  staff  will  keep  the  record  of  hostellers  and 
 hence  help  in  reducing  the  work  of  the  staff.  The 
 QR  Code  Based  Hostel  Management  System  will 
 work  and  update  the  hostellers  records,  guest 

 record  and  hostellers  fees  record,  hostellers 
 attendance  record  and  room  records,  mess 
 billings  and  admission  process.  This  system 
 automatically  calculates  the  hostel  fees,  mess  fees 
 etc. 
 It  manages  the  student  information,  room 
 information,  room  allocation  details,  fees  details, 
 mess  bill  details  and  staff  details  of  the  hostel.  It 
 is  also  used  to  generate  reports  of  student  details, 
 fee  details  and  mess  bill  details  of  the  student.  It 
 keeps  track  of  the  number  of  students  in  the  room 
 and  availability  of  the  room  with  the  help  of  a  QR 
 scanner  through  check  in  check  out.  It  helps 
 organization  from  the  manual  work  which  is  very 
 dif�icult  to  �ind  the  record  of  the  students  and  the 
 mess bills of the students. 
 We  have  used  angular  for  frontend,  Flask  for 
 backend,  Figma  tool  for  creating  UI’s  and  MySQL 
 for Database. 

	2.	LITERATURE	REVIEW	

	A.	 	Automated	 	Scheduling	 	of	 	Hostel	 	Room	
	Allocation	Using	Genetic	Algorithm	[1]:	
 In  this  paper,  Room  Allocation  is  done  using 
 Genetic  Algorithm.  A  GA  is  a  stochastic  search 
 algorithm  which  can  be  used  for  a  variety  of 
 combinatorial  optimization  problems.  GA  is  also 
 known  as  nature  inspired  algorithm  for  the  reason 
 that  the  steps  in  GA  are  based  on  the  evolutionary 
 process  of  biological  organisms.  GA  simulates  the 
 evolutionary  process  of  biological  organisms  by 
 generating  individuals  randomly  that  form  up  an 
 initial population. 

	B.	An	Automatic	Hostel	Space	Allocation	
	System	[2]:	
 This  research  paper  deals  with  problems 
 encountered  in  the  allocation  of  hostels  to 
 students  manually  in  colleges.  This  work  designs 
 a  system  that  is  capable  of  managing  a  database 
 which  will  automatically  allocate  space  (Hall  and 
 Room)  to  students.  The  proposed  system  will 
 automatically  allocate  rooms,  and  roommates  by 
 taking  certain  criteria  into  consideration  and  also 
 keeps  proper  records  of  all  the  vacant  rooms.  This 
 automatic  allocation  method  was  developed  using 
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 tools  such  as  HTML,  JavaScript,  CSS,  PHP,  and 
 MySQL. 

	C.	Hostel	Management	System	[3]:	
 This  research  study  paper  addresses  problems 
 encountered  in  the  tracking  of  students  while 
 entering  and  leaving  hostel  premises  with  the  help 
 of  Radio  Frequency  Identi�ication  (RFID) 
 technology.  RFID  helps  us  to  track  any  item  or 
 thing  or  a  human  being  by  implementing  it  in  a 
 correct  way  and  also  helps  to  save  time  without 
 the  involvement  of  human  work.  This  Hostel 
 Management  System  was  developed  using  tools 
 such as HTML, JScript, CSS, PHP, and MySQL. 

	D.	Online	Hostel	Management	[4]:	
 In  this  research  paper,  they  created  a  framework 
 using  PHP  and  MySQL  which  helped  in  building 
 up  the  Online  Hostel  Management  System.  It 
 reduces  the  efforts  made  by  the  hostel  staff  while 
 managing  the  hostel.  It  removes  the  pen  and  paper 
 idea  which  has  been  utilized  by  staff  before.  The 
 created  framework  gives  solutions  for  manual 
 hostel  administration  problems  and  further  gives 
 data  for  example  hostel  information,  hostel  room 
 data,  and  hostel  accounts  data.  It  is  an  online  site 
 so  anybody  can  get  to  it  from  anywhere  with  no 
 unpredictability  with  the  assistance  of  a  working 
 web association. 

	E.	A	Review	on	QR	Code	Analysis	[5]:	
 In  this  paper  authors  give  a  on  Quick  Response 
 Code.  QR  Code  is  the  short  form  of  Quick 
 Response  Code,  speci�ies  that  the  code  contents 
 need  to  be  decoded  rapidly  at  excessive  speed.  QR 
 code  is  an  optical  tag  that  may  be  studied  via 
 means  of  device  with  statistics  at  the  related 
 product  or  item.  A  QR  Code  is  a  two-dimensional 
 code  which  could  store  information  statistics  and 
 is  designed  to  be  studied  via  means  of 
 smartphones.  Data  is  retrieved  via  means  of 
 taking  pictures  of  the  code  using  a  digital  digicam 
 and  processing  the  picture  with  a  QR  reader.  The 
 main  comparison  among  the  QR  code  and  Barcode 
 is  the  quantity  of  statistics  they  are  able  to  shop 
 or  share.  A  QR  Code  can  shop  the  identical 
 quantity  of  statistics  accommodated  in  a  1-D 
 Barcode  in  one-tenth  the  space.  The  code  consists 
 of  modules  prepared  all  through  a  rectangular 
 sample with white background. 

	3.	Proposed	Work/Methodology	

	3.1	System	architecture	
 The system architecture is given in Figure 1. 

 Authorized  users  of  different  modules  i.e  Admin, 
 Student,  Secretory,  Security,  Mess  Staff,  Warden 
 are allowed to login and view their pro�ile. 

	3.2	A.	Administrator:	
 ● 	Rooms:	  This  page  has  many  functionalities 
 like 
 users can add rooms, allot rooms to the 
 students, view room allotment and change or 
 update the rooms. 
 ● 	Staff	Member:	 Only the administrator has the 
 authority to add and manage Staff members. 
 ● 	Student:	 Users can add and manage students. 
 ● 	Staff	 	and	 	Student	 	Pro�iles:	  Users  can  view 
 and update staff and student pro�iles. 
 ● 	Reports:	 In reports users can approve or reject 
 the applications of  students regarding their 
 complaints,  outpasses  and  so  on.  Also,  they  can 
 generate 
 reports on mess bills, hostel bills. Generate 
 reports regarding students and send those reports 
 to the parents. 

	B.	Secretary:	
	●	 	View		Student		Pro�ile:	  User  can  view  student 
 pro�ile  and  information.  Also  Users  can  add  and 
 manage      students. 
 ● 	Rooms:	 This page has various functionalities. 
 Here users can allot rooms to the students, view 
 room allotment. 

	C.	Security:	
	●	 	Generate		QR:	  Users  can  generate  QR  code  and 
 provide them to students for scanning. 

	D.	Mess:	
 ● 	Edit:	  Mess_Staff  will  have  access  to 
 edit/update  the  food  menu  of  breakfast,  lunch  or 
 dinner. 
	●	 	Generate		QR:	  Users  can  generate  QR  code  and 
 provide them to students for scanning. 

	E.	Warden:	
	●	 	Hostel		Information:	 Warden  will  be  able  to  see 
 all  the  hostel  details  like  total  wings  and  total 
 students living in a particular room. 

	●	 	Leave		Approval:	  Warden  will  be  able  to  see  all 
 the  Leave  applications  of  the  security,  mess_staff 
 and he/she can approve or reject it. 

	F.	Student:	
 ● 	Complaint	Registration:	 Students can register 
 Complaints regarding various hostel facilities like 
 furniture, electrical, plumbing, others. Once 
 con�irmed, students will get a mail noti�ication 
 from the warden or administrator. 
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 ● 	Outpass	Application:	 Students can also apply 
 for outpass required to go for an outing from the 
 college. Once con�irmed, students will get a mail 
 noti�ication from the warden or administrator. 

 ● 	Outpass	Log	 : In this function users(students) 
 can view their logs regarding outpass status. 

 ● 	Complaint	Log:	 In this page, students can view 
 their logs regarding complaint status. 

 ● 	Scan	QR	code:	 Users can scan QR code for 
 Check-in , Check-out and for Mess. 

	G.	Automatic	Room	Allocation:	
 After  Veri�ication  of  students  is  done,  students  are 
 allocated  rooms  in  the  hostel  Automatically 
 according to their preferences. 

	H.	QR	Code	System		:	
 QR  code  can  be  generated  by  the  system  and  be 
 scanned  by  students  for  Check-in  and  check-out 
 through  the  system.  All  the  details  like  student 
 name, time, day, date are stored in the database. 

	3.3	Machine	Learning	Technique	
	Genetic	Algorithm	(GA)	
 Genetic  Algorithm  (GA),  it  is  a  method  for  solving 
 both  constrained  and  unconstrained  optimization 
 problems  that  is  based  on  selection,  the  process 
 that  drives  on  the  concept  of  biological  growth. 
 GA  repeatedly  modi�ies  a  population  of  individual 
 solutions.  At  each  generation  GA  selects 
 individuals  from  the  current  population  to  be 
 parents and uses them to produce childrens for 

 next  generation.  GA  is  an  adaptive  stochastic 
 search  algorithm  which  is  based  on  evolutionary 
 biological  ideas  of  parent  selection,  crossover  and 
 mutation. 

 Fig. 2  Simplified flow of Genetic algorithm 

 The  evolution  starts  with  an  initial  population  of 
 completely  random  individuals  and  moves 
 through  numerous  generations  searching  for  an 
 optimal  solution.  During  each  generation,  �itness 
 of  each  individual  is  evaluated,  multiple 
 individuals  are  statistically  selected  from  the 
 current  population,  and  are  mutated  to  form  a  new 
 population,  which  now  becomes  the  current 
 population  in  the  next  iteration  of  the  algorithm. 
 GA  offers  �itness  improvements  in  every 
 generation.  GA  has  been  applied  to  a  wide  range  of 
 issues.  We  have  applied  GA  to  allocate  rooms  to 
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 students  based  on  their  constraints.This  involves 
 allocation  of  students  under  each  category  into  a 
 �loor and room within the hall. 

	Constraints	
 Hostel  Room  Allocations  have  their  own 
 constraints  pressed  by  the  requirements  of  the 
 system.  These  imposed  constraints  need  to  be 
 satis�ied  in  order  to  achieve  the  overall  goal  of  the 
 allocation  process.  We  have  classi�ied  the 
 constraints  into  two  parts  which  are  hard  and  soft 
 constraints.  Hard  constraints  are  to  be  abided 
 strictly  during  the  allocation  process  while  soft 
 constraints  may  not  be  strictly  enforced  but 
 sometimes  with  necessary  penalty.  The  different 
 set  of  constraints  falls  under  these  two  categories. 
 Hard  constraints  are  more  important  as  a  result  of 
 some  administrative  considerations  and  must  be 
 strictly  enforced.  For  example,  students  who  have 
 health  related  issues  must  be  allocated  at  ground 
 �loor.  Thus  certain  categories  of  students  must  be 
 allocated  to  certain  �loors.  It  should  be  noted  that 
 male  and  female  can  not  be  allocated  in  the  same 
 room or hostel. 
 Other  requirements  classi�ied  as  hard  constraints 
 are:  (1)  all  Foreign  students(Fo)  category  must  be 
 accommodated,  (2)  allocation  of  all  Health  related 
 students(Hi)  due  to  their  health  status,  (3)  Hi 
 must  be  allocated  to  the  lowest  �loor  possible  in 
 the  given  hall,  (4)  all  allocated  First  Year 
 students(FE)  should  be  allocated  to  the  First  �loor 
 possible  in  the  given  hostel,  (5)  all  allocated  Final 
 Year  students(BE)  should  be  allocated  to  the 
 highest  �loor  possible  in  the  given  hostel,  (6)  all 
 other  students(SE,  TE)  must  be  allocated  in  �loors 
 between FE and BE 
 Other  requirements  considered  as  soft  constraints 
 are:  (1)  as  many  BE  and  FE  as  possible  are  offered 
 accommodation,  and  (2)  as  many  SE  and  TE  as 
 possible should be offered accommodation. 

	Fitness	Evaluation	
 The  �itness  value  of  an  individual  in  a  population 
 is  computed  as  a  measure  of  the  degree  of 
 satisfaction  of  given  constraints  that  has  a  major 
 role  in  allocation.  The  degree  of  satisfaction  is 
 calculated  as  a  combined  factor  of  rooms 
 allocated  and  weights  assigned  to  con�licting 
 constraints.  These  two  are  used  in  calculating  the 
 �itness  value  of  the  individual  (current 

 allocation).  The  �itness  values  are  a  set  of 

 numbers in range 0 to 1 
 This is a mathematical formula for calculating 
 �itness function. 
 wq is the weight assigned to constraint q 
 u is utilization factor 

	Operators	
 Initial  population  is  generated  randomly  for  each 
 category  of  students.  During  successive 
 generations,  a  proportion  of  existing  populations 
 are  selected  to  generate  a  new  population  set.  We 
 used  Tournament  Selection.  The  individual 
 solutions  are  selected  by  �irst  selecting  3  random 
 individuals  and  selecting  the  �ittest  individual  as  a 
 parent.  This  algorithm  is  selected  to  allow  the 
 selection  of  a  small  proportion  of  less  �it 
 individuals  for  making  room  for  diversity  and  to 
 prevent  premature  convergence.  The  �itness 
 values  of  all  individuals  are  sorted  in  reverse 
 order.  The  sorted  �itness  values  are  summed  to 
 calculate  the  cumulative  �itness  of  each  solution 
 as well as the total �itness of the entire population. 

 The  crossover  of  selected  parents  is  done  for  each 
 category  of  students  based  on  a  generated  random 
 number,  in  the  interval  [0,  1].  If  a  randomly 
 generated  value  is  less  than  0.5,  then  the  �irst 
 child  inherits  the  allocation  of  the  category  from 
 the  �irst  parent  while  the  second  child  inherits 
 from the second parent, and vice versa. 
 Mutation  depends  on  a  speci�ic  mutation  rate  and 
 a  randomly  generated  value  .  The  best  mutation 
 rate is in the range of 0 to 0.1 
	4.	Results	and	Discussion	

	Fig.3	Students	Allocated	using	Genetic	

	Algorithm	
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 These  were  the  sample  datasets  which  were  used 

 during  the  implementation  of  Genetic  Algorithm. 

 We  created  a  random  population  using  the  dataset 

 provided  and  implemented  GA.  After  56 

 generations, we get the output as shown in �ig 3 . 

	Fig.	4	Admin	Login	

	Fig.	5	Student	Login	

	Fig.	6	Mahesh	(Student)	

	Fig.	7	Mahesh’s	Roommates	

	Fig.	8	Mess	login	

	Fig.	 	9	 	QR	 	Code	 	generated	 	for	 	students	 	by	
	Mess	
	Staff	

	Fig.	 	10		Student		Scans		the		code		while		entering	
	to	mess	

	Fig.	11	Mess	History	
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	Fig.	12	Leave	Module	

	5.	CONCLUSION	

 The  project  “QR  Code  Hostel  Management  System” 
 limits  human  work  and  makes  hostel  allocation 
 much  easier  for  student  and  hostel 
 administrators.  It  contains  a  Machine  Learning 
 approach  that  includes  the  implementation  of 
 Genetic  Algorithm(GA)  to  carry  on  with  hostel 
 room  allocation  problems.  Results  obtained  from 
 the  experiments  conducted  show  the  feasibility  of 
 the  proposed  approach  in  dealing  with  the 
 problem.  However,  improvements  can  still  be 
 made  in  the  future  to  increase  the  total 
 performance  of  the  proposed  approach  by  tuning 
 the  GA  components  and  parameters  such  as 
 encoding  method,  crossover  method,  mutation 
 method,  crossover  rate,  mutation  rate,  population 
 size, etc. 
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