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Abstract— There are vending machines which dispense 

stationary items, newspapers, cool drinks, chocolates etc. 

Among these various vending machines, food vending 

machines are one of the most demanded products in today’s 

market. The Mini Snack Smart is a PIC based food vending 

machine that dispenses food items. It also consists of an RFID 

reader module which reads the unique RF identification cards 

provided by the user. The user logs in using the unique RFID 

card and orders the items and their quantity as needed. Once 

the item and the quantity are selected the food is deployed by 

the machine. The GSM module sends the SMS about the 

order and balance details to the user’s mobile number. The 

aim is to build a cost efficient and high performance food 

vending machine. The machine paves a way for cashless 

payment using the RFID card. 
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I. INTRODUCTION 

A vending machine delivers various items such as food, 

stationary items, and drinks and so on. Mini Snack Smart is a 

vending machine with a self-billing kiosk, which operates 

using PIC micro controller. The unique RFID cards are 

loaded with cash and they can be scanned by RFID reader 

module present in the machine. Once the card is scanned the 

controller checks for the user details and balance amount in 

the card. The user details and the amount balance are 

displayed in the 16x2 LCD display. The user can order the 

quantity of food items as needed by clicking the keyboard. 

Once there is a sufficient balance in the user’s ID then the 

door opens and the user can take the food which is stacked in 

the machine. The GSM module sends the SMS about the 

order details and balance amount to the user’s configured 

mobile number. The Mini snack smart is an advanced 

vending machine with an inbuilt self-billing kiosk which can 

be efficient in many institutions, corporates, hotels etc. The 

machine is built to achieve time and cost efficiency by 

providing food items as needed by the user.  

II. EXISTING PRODUCT 

Bill smart is a self-billing kiosk which uses RFID 

authentication to order food items. The Kiosk consists of a 

menu which consists of a various range of food items 

available in the canteen. The user can order the food using the 

kiosk and the bill is delivered. It does not have a food vending 

technology and it does not have GSM module to intimate the 

order details to the user through an SMS. 

 

 

 
Fig. 1: Bill Smart 

III. PROPOSED SYSTEM 

 An embedded system based vending machine is 

designed. 

 The programming module is implemented using PIC 

CONTROLLER. 

 The RFID card is used to provide cashless payment. 

 The GSM module sends an SMS about balance details to 

the user. 

A. Components Used 

 PIC MICROCONTROLLER 

 EM 18 RFID READER MODULE 

 DC MOTOR 

 16x2 LCD DISPALY 

 GSM MODULE 

B. Block Diagram 

 
Fig. 2: Block Diagram 

IV. HARDWARE DESCRIPTION 

A. Pic Microcontroller 

PIC stands for “Peripheral Interface Controller”. It was 

manufactured by Microchip Technology. Some of the key 

features of PIC microcontroller are low cost, wide 
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availability, built in EEPROM which makes programming 

easier, development tools available. The brand name of PIC 

microcontrollers is PIC micro. Harvard architecture is 

implemented in PIC microcontrollers. PIC is the fundamental 

part which is used for programming. 

 
Fig. 3: Pic Architecture 

 
Fig. 4: Pic Microcontroller 

B. RFID Card 

RFID stands for Radio Frequency Identification. It uses 

electromagnetic fields to identify the tags attached to various 

objects. The RFID is classified into two types based upon the 

type of tag and reader. They are ARPT and ARAT. ARPT 

stands for Active Reader Passive Tag and ARAT stands for 

Active Reader Active Tag. It has a wide range of applications 

such as tracking of goods; tracking of persons, toll collections 

etc. The RFID reader module present in the machine scans 

the unique RFID tag of the user and paves way for cashless 

payment.    

 
Fig. 5: RFID Reader 

C. LCD 

LCD stands for liquid crystal display. It is a electronic visual 

display which uses the properties by which light is modulated 

by liquid crystals. They do not directly emit light. They are 

able to display both fixed images and arbitrary images. 

Arbitrary images refer to those images present as in general 

purpose computers. Whereas fixed images refers to those 

images which can be displayed or hidden, such as digits, 

words and 7-segment displays. LCDs are used in a wide range 

of applications including computer monitors, televisions, 

instrument panels, aircraft cockpit displays, and signage. 

They are also found commonly in some devices such as 

calculators, clocks, watches, telephone and video players. A 

16x2 LCD display is used to display the information about 

the food items, order, user details, deducted amount and other 

information. 

 
Fig. 6: 16x2 LCD Display 

D. Key Pad 

A set of buttons which carry some information are arranged 

in a pad and they are denoted by symbols, letters and digits. 

Keypads are seen on many devices such as combination locks 

calculators, digital door locks, push-button telephones which 

require mainly numeric input. A keypad which is used to 

enter the quantity of orders is present in the machine.  

E. DC Motor 

A DC motor converts electrical energy into mechanical 

energy. The DC motor converts the direct current. It is a type 

of rotary device. The DC motor works on the principle that 

“whenever a current carrying conductor is placed in a 

magnetic field a mechanical force is experienced by it”. The 

speed of a DC motor can be controlled using either by 

changing the strength of current in its field windings or by 

using a variable supply voltage. Small DC motors are found 

usually in appliances, toys and tools. Whereas larger DC 

motors are used in elevators, propulsion of electric vehicles 

hoists, etc. A DC motor is connected to the relay module. It 

controls the opening and closure of the doors present in the 

machine. 

 
Fig. 7: DC Motor 
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F. GSM Module 

A GSM/GPRS module is used to establish communication 

between a computer and a GSM-GPRS system. Global 

System for Mobile communication (GSM) is an architecture 

used for mobile communication in most of the countries. 

GPRS stands for Global Packet Radio Service which serves 

to enable higher data transmission rate. GSM stands for 

Global System for Mobile communications, was developed 

by European Telecommunications Standards Institute. For 

the optimization of full duplex voice telephony, a digital 

circuit switched network was described as GSM standards. A 

GSM module is present in the machine which sends an SMS 

about the order and balance details to the user’s mobile 

number.  

 
Fig. 8: GSM Module 

V. MECHANISM 

 

VI. CONCLUSION 

Our paper aims to provide a smart, accurate and efficient food 

vending machine with an inbuilt kiosk and ensures to provide 

a quality service to the user. This system is time saving, 

portable, affordable, consumes less power and can be made 

easily available so that the user can use this system whenever 

and wherever. 

REFERENCES 

[1] D. Struve and H. Wandke, “Video modeling for training 

older adults to use new technologies,” ACM Trans. 

Access. Comput. vol. 2, no. 1, pp. 1–24, 2009. 

[2] M. Maguire, “Methods to support human-centred 

design,” Int. J. Human-Comput. Studies, vol. 55, no.4, 

pp. 587–634, 2001. 

[3] G. Schreder, E. Mayr, K. Siebenhandl, M. Smuc, and M. 

Nagl, “Narrative interaction as means for intuitive public 

information systems,” Int. J. Public Inf. Syst., vol. 7, no. 

3, pp. 143–149, 2011. 

[4] M. Hassenzahl and N. Tractinsky, “User experience—A 

research agenda,” Behav. Inf. Technol., vol. 25, no. 2, 

pp. 91– 97, 2006. 

[5] G. Schreder, K. Siebenhandl, E. Mayr, and M. Smuc, E. 

Loos, L. Haddon, and E. Mante-Meijer, Eds., “The ticket 

machine challenge: Social inclusion by barrier-free ticket 

vending machines,” in Generational Use of New Media. 

Farnham, UK: Ashgate, 2012, pp. 129–148. 

[6] S. J. Czaja, N. Charness, A. D. Fisk, C. Hertzog, S. N. 

Nair, W. A. Rogers, and J. Sharit, “Factors predicting the 

use of technology: Findings from the Center for Research 

and Education on Aging and Technology Enhancement 

(CREATE),” Psychol. Aging, vol. 21, no. 2, pp. 333–

352, 2006. 

[7] L. Verhoef, Why Designers Can’t Understand Their 

Users. Utrecht, the Netherlands: Human Efficiency, 

2007. G. Schreder, E. Mayr, K. Siebenhandl, M. Smuc, 

and M. 

[8] Nagl, “Narrative interaction as means for intuitive public 

information systems,” Int. J. Public Inf. Syst., vol. 7, no. 

3, pp. 143–149, 2011.  


