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ABSTRACT 

The modern technology  has increased  the  s tandard o f  l iv ing for the humans.  Th is resul ted in  

large crowds at  shopping malls.  To handle the large crowd,  wemustreduce the process of  the 

bi l l ing t ime.  This i s  done us ing smart  shopping system based on RFID.I tems tha t  are pu t  in  a  

smart  shopping  cart  are  read one by  one  and  the bi l l  i s  genera ted  and disp layed .  A fter  the f ina l  

bi l l  i s  generated the customer pays the b i l l  by  using their Pre charged card s provided by the 

shopping mal l .  The a im is  to  reduce the t ime consumption needed  for the bi l l ing  sys tem.  
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1.  INTRODUCTION  

In recent  t imes ,  the RFID technology has been developing rap idly and we’re seeing i t s  

applicat ions in a  var iety  of industr ies,  from employee ID cards being scanned in the o ff ice to  the 

issuing of books in  l ib rar ies.  RFID s tands for  Radio -Frequency Ident i ficat ion,  where information 

is  digita l ly encoded into  tags which can be  used to  uniquely ident i fy a  product .  The  RFID tags  

are general ly captured using radio  waves  and the cap tured data  i s  stored  into  a  da tabase .  

The RFID tags are somewhat simi lar  to  the  tradi t iona l  barcodes in their  purpose and 

functional i ty,  as they are used for  data processing.  However ,  thereare a  few key d i ffe rences 

between the  two.  Barcode usual ly requires  a  barcode reader  to  visua lly registe r  the code  in  order  

to  obta in informat ion,  whi le  in the case o f RFID, the use o f radio waves  as a  means of recording 

data  means tha t  no l ine of sight  i s  required.  RFID has auto mat ic  tracking enabled and a l lo ws new 

information to  be updated from time to  t ime while  the  barcode scanning requires  one to  manual ly 

track the da ta  and  have  no  provision for  updat ing records.  RFID ove rcomes the drawbacks posed 

by barcode sys tem which a lso include durab il i ty  issues.   

The sys tem a llo ws a customer to  scan the i tems and the tro l ley automatical ly updates the total  

cos t  and bi l l s  the customer.  I t  a l so has the provis ion of set t ing a  budget ,  which when exceeded,  

sounds an ala rm, as wel l  as the removal o f products and the ir  cost  from the total  bi l l  i f  a  person 

deems i t  unnecessary.  The sys tem is buil t  such tha t  bi l l ing informat ion i s  sent  to  a  central  server  

in  real - t ime using the  ESP8266 wif i  module which tracks a l l  the  shopping trol leys  and a l lo ws the 

cl ient  to  log into  the integrated app to  track purchase and make payments digital ly on the spot .  
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The automated shopping tro l ley fo r  super  market  b i l l ing sys tem implemented by S ainath 

(2014):Explo ited barcode for  bi l l ing of products ,  where custo mer scan the product  us ing barcode  

technology.  

In  2009,  the U niversi ty of  Arkansas  Informat ion Technology Research Inst i tute  Co mple te  a  s tudy 

to  determine the business value of RFID i tem-level  tagging for  day to  day opera t ions a t  a  major  

luxury reta i ler .  The  resul t  demonstrate  tha t   inventory accuracy more  than 27  percent ,  under  

stock decreased by 21 percent ,  and overstock decreased by 6 percent .  
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Technology (IJARCET) Vol ume 2,  I ssue 12 ,  December 2013,  3084 www.ijarcet .o rg   Publ ic  

awareness  o f  RFID was heightened in recent  years when the  U.S.  Department  o f Defense and 

reta i l  g iant  Wal -Mart  requi red their  suppliers to  use RFID technology.   

Bil l  Macbeth in Apri l  2013 sa id:To survive  in 2013 and be yond,  retai lers need to  make i t  easy 

for  consumers to  b uy anywhere,  rece ive anywhere,  and re turn anywhere.  This requires having a 

very accurate,  rea l -t ime,  i tem-level  p icture o f inventory a t  a l l  these sources.  RFID has proven to  

improve perpe tua l  inventory accuracy in s tores dramat ical ly,  by 20% -30%.  JC Penney improved 

perpetual  inventory accuracy from 75% to 99% in ca tegor ies using RFID.  

Anki t  Anil  Agarwal,  Saurabh Kumar Sul tania,  GouravJa iswal,  Pra teek Jain (2011) :  

In thei r  paper  RFID Based Auto mat ic  Shopping Car t  des cr ibed the implementa t ion of a  sys tem to 

al lo w the consumer a  new way of shopping.  When  arr iving  at   the  supermarket ,   the  consumer  

heads  to wards  a  shopping car t  that  has a  technologica l  sys tem on i ts  handle -bar  which consists  o f 

a  touch-screen moni tor ,  a  cl ient  card automatic  reader ,  a  posi t ioning t ransmit ter  and a product  

reader .   Neverthe less,  a l l  these technologies become transparent  to  the  consumer because only  

monitor  interac tion wi l l  occur .  
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1.  Trolley Car t  Design:  The  methodology that  we propose  i s  based on the  idea  of c rea ting an 

automatic  b i l l ing sys tem whi le  shopping made  poss ible  using RFID assis ted by other  IOT based 

technologies.  All  the  products in  the shopping malls  or  supermarkets  a re provided a  unique  RFI D 

tag ins tead of  a  barcode .  Each shopping tro l ley has i t s  o wn setup which conta ins  an RFID reader ,  

a  server  motor  along wi th a  door ,  ESP module ,  a  push button to  make  payments or  cancel  orders,  

and  an LCD screen to  display a l l  information related to  the i t em.   
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2 .  Micro -contro ller :  ATMEGA328P chip tha t  del ivers high per formance  at  a  lo w cost .  Based on 

AVR-RISC core for  microprocessors,  i t  combines i t s  read whi le -wri te  abi l i ty wi th  a  flash memory 

that  clocks  in at  32KB, giving users complete cont rol  over  the versat i le  appl ica t ions o f  the  chip  

in  mul t iple  areas.  The  RISC architecture ensures  a  quick execution of programs and  the abi l i ty o f  

the chip to  be used in ext reme tempera tures makes i t  one of the most  popular  control ler s.  I t  can 

be easi ly operated a t  1 -1 .5  Vol ts .  

 

 

3 .  Reader:  RFID each trol ley is  reinforced wi th an RFID reader ,  and the type of reader  that  is  used 

is  RFIDRC522.  I t  i s  a  low-cost  RFID reader  which can a lso wri te  da ta  into  the tags i f  required 

and  can be  direct ly loaded into  the reader  module for  modulat ion and demodula tion of signals.  I t  

operates a t  13.6 MHz frequency and can opera te  wireless ly and handsfree in any environment 

making i t  a  suitab le choice as anRFID reader  for  a  supermarket  t rol ley.  I t  a lso  supports  

encrypt ion techniques and algor i thms and  error  detec tion in modules for  a  re l iab le exper ience.  

 

 
FIG.  RFID READER 

 

4 .  LCD Display:  A 16X2 LCD touch -enabled LCD screen i s  used  for  displaying the information.  

The LCD screen can d isplay a mul t i tude of alphanumeric characters and  graphics on i ts  sc reen.  I t  

is  connected to  the I /O port  o f ATMEGA328P chip  and can disp lay informat ion in rea l  t ime.   

 

5 .  HC05 Blue tooth:  HC-05  Bluetoo th Module i s  an easy to  use Bluetoo th SPP (Seria l  Port  Protocol )  

module,  designed for  t ransparent  wire less ser ial  connect ion setup.  I ts  communicat ion i s  via 

ser ial  communica tion which makes an easy way to  inter face wi t h control ler  or  PC.  

 

6 .  Servo Motor:  The servo  motor  here functions as a  par t  o f a  mechanism to secure the products 

once a  purchase  i s  made ,  to  prevent  the  case o f  thef ts  and enable a  secur i ty fea ture.  I t  is  a  simple 

device  used  to  prec isely contro l  the  angular  ro tat ion,  accelerat ion,  veloci ty,  or  l inear  posit ion.  

The sensors  are  used to  measure the ro ta t ion at  every point  and  contro l  i t s  motion.    

 

7.  Push Button:  I t  funct ions as a  simple  swi tch tha t  per forms a  function l ike  payment  and 

cance llat ion when i t  i s  pressed upon.  I t  sends high vo ltag e e lec tr ical  signa ls on feedback 

genera ted from the user  to  set  a  task in motion.The Payment but ton i s  used to  display the to ta l  

cos t  of a l l  the i tems in  the trol ley that  were scanned us ing ei ther  the  screen or  the app.  The  

Cancel  but ton re se ts  the  tota l  va lue to  defaul t .  

 

 

 

4 .  RESULT 

The proposa l  final ly resul ted  in an effec tive  outcome where RFID technology rep laced barcode 

due  to  i t s  d rawback where barcode  requires  the l ine  o f  s ight  and  should  be  p laced in i t s  exact  

boundary whi le  scanning,  but  RFID’s only constraint  to  be considered  is  i ts  distance coverage.  

RFID tags are more durable than the barcode which damages due to  temperature,  water ,  physical  

tear  etc .  This ensures the process o f scanning easy and precise .  Then the  password authent ica t ion 

process a ids in avoid ing the i l lega l  usage of smart  cards and a lso prevents data sni ff ing.  The 

door  in  the  tro l ley doesn’t  open unt i l  a  product  is  scanned  which doesn’t  a l lo w to  p lace a  product  

ins ide a  tro l ley tha t  i s  not  scanned.  The tracking of count o f products  us ing IR sensor  p laced 
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ins ide the trol ley a ids in pro tec ting the thef t  o f the products and taking away products tha t  are 

not  bi l led  unintent ionally.   
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where barcode requires the line of sight and should be placed in its exact boundary while scanning, but  

RFID’s only constraint to be considered is its distance coverage. RFID tags are more durable than the barcode which  

damages due to temperature, water, physical tear etc. This ensures the process of scanning easy and precise. Then  

the password authentication process aids in avoiding the illegal usage of smart cards and also prevents data sniffing.  

The door in the trolley doesn’t open until a product is scanned which doesn’t allow to place a product inside a trolley  

that is not scanned. The tracking of count of products using IR sensor placed inside the trolley aids in protecting the  

theft of the products and taking away products that are not billed unintentionally. Removing a product can also be  

done perfectly with the push button which guarantees customer that products can be removed whenever he changes  

his  mind. The  product  catalogue  display feature  enables  the  customer  for  easy  search  of  products  without any  

difficulties. The GSM module sends time to time information to the customer mobile for flawless intimation about  

his shopping activities. The  results  show that  the proposed  model is  fine to  be implemented in current  shopping  

environments. 
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5.  CONCLUSION 

 

The proposed model i s  easy to  used ,  low pr iced and does not  require any spec ia l  t ra ining.  As the 

whole sys tem is  becoming.  Smart ,  the requirement o f manpower wi l l  decrease ,  thus bene fi t ing the  

reta i lers .  Theft  in the  mall  wi l l  be  control led us ing the smar t  sys tem, which fur ther  ad ds to  the cost  

eff ic iency.  The t ime eff iciency wi l l  increase phenomenally since this sys tem wi l l  e l iminate  the 

wai t ing queues.  More customer can be served in same t ime thus benefi t ing the re tai ler s  and  

customer as  well .  
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