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Abstract—In modern grocery shopping, the 

challenge of precisely measuring loose items, 

especially grains like wheat, is persistent. It is still 

done manually and time is wasted in checking the 

right amount before billing. A fresh approach to 

tackle this challenge is done through the 

implementation of a specialized dispenser system. 

This system aims to revolutionize the weighing 

process for grains and other loose commodities 

ensuring smooth grocery shopping. Highlighting 

the growing demand for precise measurements, 

the proposed system aims to control the dispenser 

without direct human intervention, ensuring 

efficiency in both time and user experience. It 

focuses on creating a suitable mechanical design 

for the regulated flow of loose items. The goal is 

to enhance convenience and accuracy in 

dispensing products. 

Keywords—grocery shopping, precision 

weighing, dispenser system, loose items, grains  

I. INTRODUCTION  

Dispenser systems are incorporated in many areas 
like vending machines [1][2], industry and 
automation, healthcare [3] and many more. In the 
field of modern grocery shopping, achieving precise 
measurements for loose items, particularly grains like 
wheat, poses a recurring challenge. The current ration 
shop system has drawbacks such as low processing 
speed, insufficient manpower, and inaccurate product 
weighing. A paper proposes an automatic filling 
machine that uses load cell feedback for high weight 
accuracy, ensuring customers receive the correct 
product amounts and reducing service time per 
customer [4]. Acknowledging the requirement for 
precise measurements with items of varying weights, 
our solution implements a dispenser system which is 
autonomous, user-friendly and reliable. By 

leveraging components such as the Arduino Nano 
microcontroller for control, a load cell for accurate 
weight sensing , and a servo motor for dispensing, 
[5][6] this system offers a technologically advanced 
solution. Researching upon the complexities, 
functionality, and potential impact of the dispenser 
system, it can contribute significantly to the discourse 
on innovative solutions in the grocery retail sector. 
The paper seeks to showcase how this technology is 
aims to provide grocery shopping, providing 
consumers with greater accuracy and convenience in 
their purchases. 

II. LITERATURE REVIEW 

A diverse array of innovative solutions leveraging 
advanced technologies to address supermarket 
ecosystem are seen. The design of a high-tech 
vending machine to significantly reduce waiting 
times in food outlets by 75% to 83% is created. The 
machine incorporates fingerprint sensors and 
advanced security features to address challenges such 
as hacking and vandalism [7]. Smart refrigerator and 
cabinet modules, employing cameras and load cell 
sensors with HX711 modules respectively are also 
seen which to monitor food quantities and store data 
[8].  A food-dispensing machine that exchanges 
waste plastic bottles for packed food, money, or 
grains. This initiative tackles hunger and plastic 
waste simultaneously. The machine's design includes 
a counting mechanism, ensuring fair food distribution 
based on the number of bottles deposited [9]. A smart 
grocery management system using IoT, which 
employs sensors to monitor grocery levels and 
automatically notifies users through a mobile 
application when items need reordering. The system 
aims to simplify grocery tracking and reordering, 
enhancing convenience for users with busy schedules 
[10]. 
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In recent years, the automatic ration vending 
machine using RFID has become increasingly 
popular in many countries. The machine uses RFID 
to automatically identify and vend ration to the user 
[11]. Increasing prevalence of coin- operated water 
dispensing machines due to their convenience is seen. 
It aims to provide insights into the organized 
implementation of coin-based water dispensers in 
various public places, such as railway stations and 
shopping malls. The findings contribute to the 
advancement of this technology by addressing uses, 
constraints, and potential future developments in 
coin- based water dispenser systems [12]. A paper 
introduces an innovative approach to enhance the 
transparency and efficiency of the Ration 
Distribution system. The proposed system 
streamlines data updating and suggests potential 
extensions through IoT and additional security 
measures like face identification [13]. Automatic 
Ration Material Distribution system using RFID and 
GSM technologies to replace traditional ration cards, 
aiming to reduce human intervention, enhance 
transparency, and prevent corruption in the 
distribution of government-issued commodities. The 
system involves customers using RFID tags for 
authentication, entering material requirements 
through provided keys, and storing dispensed details 
in a database [14]. Another paper addresses specific 
design issues related to automatic packaging 
machines, focusing on the potential use of electric 
linear motors. The paper introduces a specialized 
software tool designed for motor selection, providing 
a systematic approach for defining parameters in 
high-speed packaging machines, with examples of its 
application in a wrapping machine and a box-forming 
machine [15]. 

Exploring the potential of IoT in automating the 
dispensing of medicines, aiming to enhance 
efficiency and reduce the need for human 
intervention. The system utilizes a dispenser 
connected to a cloud app or mobile application that 
schedules and delivers medicines. Additionally, an 
alert system ensures timely consumption by 
providing reminders and records the timings when an 
individual has taken their medication along with a 
glass of water [16]. A flash microcontroller with an 
LCD and keyboard was used to create an automated 
pill dispenser that allows the user to manually arrange 
their tablets on a plate. Also, in the rare instance that 
the medication is not taken, an SMS is sent to the 
caretaker phone number [17][18][19]. It is easily 
extended by connecting this type of systems to cloud 
and connecting multiple real-time monitored 
dispensers [20]. 

III. METHODOLOGY 

This Smart Dispenser System for grocery shopping 
begins its operation by initializing the power supply 
to ensure that all components receive the necessary 
5V DC power. The core of the system’s measurement 
capability is the load cell, which is connected to the 
HX711 analog-to-digital converter (ADC) module. 
The load cell detects the weight of the material, 
producing an analog signal that the HX711 module 
then amplifies and converts into a digital signal. This 
digital signal is essential for precise weight 
measurement and subsequent processing by the 
system. Calibration of the load cell is a crucial step to 
ensure accuracy. This process involves placing a 
known weight on the load cell and recording the 
corresponding digital output from the HX711. The 
calibration factor (CF) is calculated using the formula 
CF = Wknown / Dknown, where Wknown is the 
known weight and Dknown is the digital output. This 
factor translates the raw digital output into 
meaningful weight measurements. The calibrated 
digital weight data is then transmitted from the 
HX711 module to the NodeMCU 8266 
microcontroller for further processing.The 
NodeMCU 8266, equipped with WiFi capabilities, 
connects to the Blynk Cloud, enabling remote 
monitoring and control through a mobile application.  

 The NodeMCU acts as a communication bridge 
between the user and the Arduino Nano, which is the 
main processing unit responsible for controlling the 
servo motor. Users input the desired weight of the 
material to be dispensed through the Blynk app. This 
desired weight (WdW_dWd) is transmitted to the 
NodeMCU, which then communicates it to the 
Arduino Nano. The NodeMCU 8266, equipped with 
WiFi capabilities, connects to the Blynk Cloud, 
enabling remote monitoring and control through a 
mobile application. The NodeMCU acts as a 
communication bridge between the user and the 
Arduino Nano, which is the main processing unit 
responsible for controlling the servo motor. Users 
input the desired weight of the material to be 
dispensed through the Blynk app. This desired weight 
(WdW_dWd) is transmitted to the NodeMCU, which 
then communicates it to the Arduino Nano. The 
Arduino Nano continuously receives weight data 
from the HX711 via the NodeMCU and compares the 
current weight (WWW) with the target weight 
(WdW_dWd). The difference (ΔW=Wd−W\Delta W 
= W_d - WΔW=Wd−W) is monitored, and as the 
weight approaches the desired value, the Arduino 
sends a signal to the TowerPro SG90 Mini Servo 
Motor to stop dispensing. The servo motor, 
controlling the flow of material from the dispenser, 
ensures precise dispensing. Once the target weight is 
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reached, the motor stops, achieving accurate and 
consistent dispensing. 

 

 

Fig.1 Execution Flow 

 
 
Throughout this process, the system's status, 
including the current weight and dispensing progress, 
is updated in real-time on the Blynk app. This feature 
provides users with the ability to remotely monitor 
and control the dispensing operation, enhancing 
convenience and efficiency. By integrating sensor 
accuracy, microcontroller processing, and IoT 
connectivity, the  Dispenser System offers a reliable 
and user-friendly solution for precise grocery 
material dispensing. 

. 

IV. RESULTS AND DISCUSSIONS 

This prototype successfully demonstrated its ability 

to accurately dispense materials, using rice for 

testing. The system, shown in the image, includes a 

container, load cell, servo motor, and a 

microcontroller (NodeMCU or Arduino) for control. 

The load cell, calibrated with a known weight of rice, 

provided precise weight measurements.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig.2 Project Demonstration 

 

The NodeMCU, connected to the Blynk app via 

WiFi, enabled users to input desired weights and 

monitor the process remotely. The servo motor 

accurately dispensed rice until the target weight was 

reached, then closed the flap to stop dispensing. 

Overall, the system's integration of accurate sensors, 

microcontroller processing, and IoT connectivity 

ensured reliable and user-friendly operation. While 

the physical structure could be more robust, the 

dispenser effectively reduced manual intervention 

and provided precise control. Future improvements 

could enhance stability and add features like multiple 

dispensing modes or smart home integration.  

 

V. CONCLUSION 

The persistent issue of inaccurate and time-

consuming weighing of loose grocery items, such as 

grains, was the primary focus of this research. The 

proposed Smart Dispenser System effectively 

addresses this challenge by automating the 

dispensing process through precise sensor 

calibration, microcontroller coordination, and IoT 

integration. Testing confirmed its ability to deliver 

accurate measurements while enhancing user 

convenience and minimizing manual intervention. 

The system demonstrates a significant step toward 

modernizing grocery retail experiences. Key 

takeaways include improved efficiency, reliability, 

and scalability, with future potential for structural 

enhancement and smart technology integration to 
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support broader, more intelligent retail 

environments. 

 

REFERENCES 

 

[1] U. A. L. S. Sri, B. N. Subrahmanyam, D. T. M. 

Gangadhar, and S. K. Kumar, “Design of 

Automatic 5 × 5 Dispenser with three kinds of 

payment modes using Verilog HDL,” 2020 IEEE 

International Students’ Conference on 

Electrical,Electronics and Computer Science 

(SCEECS), Feb. 2020, doi: 

10.1109/sceecs48394.2020.17 

[2] Alam, Wahidul & Sultana, Fahima & Saba, 

Jubaida & Kofi, Ayikutu. (2019). IOT Based 

Smart Vending Machine for Bangladesh. 73-76. 

10.1109/RAAICON48939.2019.36. 

[3] K. K, J. R, A. KM and N. J, "RFID Attendance 

System- Enabled Automated Hand Sanitizer 

Dispenser using IoT," 2023 2nd International 

Conference on Applied Artificial Intelligence 

and Computing (ICAAIC), Salem, India, 2023, 

pp. 1394-1399, 

[4] Sundarnath, Vigita. (2021). DESIGN OF IOT 

BASED SMART RATION DISPENSING 

SYSTEM USING LOADCELL FEEDBACK 

TO PREVENT RATION FRAUDULENCE. 9. 

10.1729/Journal.27234. 

 

[5] Rasheedha, A., Srinathi, K., Sivalavanya, T., 

Monesha, R. R., & Nithin, S. (2020). Arduino 

based Automated Dosage Prescriptor using Load 

Cell. 2020 4th International Conference on 

Electronics, Communication and Aerospace 

Technology (ICECA) 

[6] T. Sangvanloy and K. Sookhanaphibarn, 

"Automatic Pet Food Dispenser by using Internet 

of Things (IoT)," 2020 IEEE 2nd Global 

Conference on Life Sciences and Technologies 

(LifeTech), Kyoto, Japan, 2020, pp. 132-135,  

[7] Sibanda, L. Munetsi, K. Mpofu, E. Murena, and 

J. Trimble, “Design of a high-tech vending 

machine,” Procedia CIRP, vol. 91, pp. 678–683, 

2020,  

[8] M. A. Khan, M. H. B. Shahid, H. Mansoor, U. 

Shafique, M. B. Khan, and A. U. R. Khan, “IoT 

based Grocery Management System: Smart 

Refrigerator and Smart Cabinet,” Dec. [2019] 

[9] L. Kumar, S. Shah, M. Gupta, and R. Bhadoriya, 

“Smart Grocery Monitoring System using Smart 

Sensors and IoT,” International Journal of 

Recent Development in Engineering and 

Technology, vol. 11, no. 5, May 2022 

 

[10] P. T.Borate, & S.D. Lokhande. (2021). Smart 

Food Dispensing Machine. International Journal 

of Innovations in Engineering Research and 

Technology, 1–4. 

[11] desai, Amarsinh. (2022). AUTOMATIC 

RATION VENDING MACHINE USING RFID 

FOR INDIAN RATION SYSTEM. 

10.13140/RG.2.2.15717.47842 

[12] Namit Gupta, Development and Analysis of Coin 

Based Water Dispenser System, UGC CARE 

Listed (Group -I) Journal Volume 11, Iss 4, April 

2022 

[13]   K. Vaisakh, K. V. Ganesh, S. Suresh, L. 

Vincent, P. T. Thobias and I. P. Nair, "IoT Based 

Intelligent Public Ration Distribution," 2019 

International Conference on Communication and 

Electronics Systems (ICCES), Coimbatore, 

India, 2019, pp. 1894-1897 

[14]   M. Aishwarya, A. K. Nayaka, S. Chandana B, 

N. Divyashree and S. Padmashree, "Automatic 

ration material dispensing system," 2017 

International Conference on Trends in 

Electronics and Informatics (ICEI), Tirunelveli, 

India, 2017, pp. 852-856 

[15]   F. Lotti, M. Salmon, G. Vassura and A. 

Zucchelli, "Selection of linear motors for high-

speed packaging machines," 2001 IEEE/ASME 

International Conference on Advanced 

Intelligent Mechatronics. Proceedings (Cat. 

No.01TH8556), Como, Italy 

[16]   K. K. and S. H. S.K., "Medical Dispense 

System Using      IoT," 2019 International 

Conference on Vision Towards Emerging Trends 

in Communication and Networking (ViTECoN), 

Vellore, India, 2019, pp. 1-3 

[17] C. Fărcaú, I. Ciocan, N. PalaghiĠă and R. 

Fizeúan, "Weekly electronic pills dispenser with 

circular containers," 2015 IEEE 21st 

International Symposium for Design and 

Technology in Electronic Packaging (SIITME), 

pp. 125-129, 2015. 

[18] N. B. Othman and O. P. Ek, "Pill dispenser with 

alarm via smart phone notification," 2016 IEEE 

5th Global Conference on Consumer Electronics, 

pp. 1-2, 

[19] S. Chawla, "The autonomous pill dispenser: 

Mechanizing the delivery of tablet medication," 

2016 IEEE 7th Annual Ubiquitous Computing, 

http://www.ijcrt.org/


www.ijcrt.org                                                            © 2025 IJCRT | Volume 13, Issue 5 May 2025 | ISSN: 2320-2882 

IJCRT2505384 International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org d360 
 

Electronics & Mobile Communication 

Conference (UEMCON), pp. 1-4, 2016. 

[20] Vasile Moise, M., Niculescu, A.-M., & 

Dumitrascu, A. (2020). Integration of Internet of 

Things technology into a pill dispenser. 2020 

IEEE 26th International Symposium for Design 

and Technology in Electronic Packaging 

(SIITME). 

doi:10.1109/siitme50350.2020.9292283 
 
 

http://www.ijcrt.org/

