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Abstract. The project is about creating an Arduino based system for tracking 

food intake that effectively monitors food intake through a mix of hardware and 

IoT technology. At the center of the system is an Arduino UNO, with a load cell 

for accurate weight measurement of food, push buttons for user inputs, an LCD 

display for real-time information presentation, and a Bluetooth module for easy 

wireless communication. The system works based on the loading of food onto 

the load cell, which weighs, and users are assisted in entering the kind of food 

eaten using push buttons. From the input provided, the system computes the re-

lated calorie consumption using data that has already been preprogrammed. The 

information gathered is relayed through IoT to a mobile app, where it is saved, 

processed as values and comprehensive reports. This application offers an 

easyto-use interface to facilitate individuals especially diabetic patients and 

sport people to track daily food intake, follow customized plans, and ensure 

healthy food habits. Through real-time monitoring, calorie calculation, and fact-

based information, this project focuses on improving nutritional consciousness 

and advancing a balanced diet based on personal health requirements. 

Keywords:Food Tracking System, Dietary Management, Mobile App Integra-

tion, Nutritional App, Health Monitoring. 

1 Introduction 

Portion-size estimation is a basic feature of tailored nutritional interventions [8][10]. 

Food intake monitoring helps people who eat prescribed diets e.g., those with a medi-

cal condition or people who are particularly aiming to meet certain dietary needs, e.g., 

athletes, need to regularly self-monitor their food consumption themselves [1][6]. 

Monitoring dietary intake gives useful feedback for adults who are both consumers 

and dietitians to make informed decisions regarding dietary changes [3][17]. Yet, 

food intake recording is a time-consuming and intricate activity, involving This paper 

presents Libra, an open-source, wireless kitchen scale aimed at enhancing portion-size 

prediction by sending the signals to the Arduino UNO received from the load cell 

[2][11]. Further the signals are sent to the Libro which is connected through Bluetooth 

to a mobile device [16][18]. Open-source alternatives such as Libra, acts as a diet aid 
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weight scale is extremely beneficial both for practical deployment and nutrition stud-

ies [7]. The emphasis of this paper is mostly on the hardware side, for two reasons. 

Firstly, developing hardware is expensive, and technical knowledge is usually not 

within reach for most people. By opening the design as open source, we help promote 

a wider usage of improved portion-size estimation technology [12]. Second, hardware 

is comparatively static, while software can be configured according to individual ap-

plications whether in hospitals, health clubs, or homes and customized to regional 

eating patterns and branding needs. By means of this open-source project, the Libra 

device offers an affordable, scalable, and user-configurable platform for precise food-

intake monitoring, filling the gap between nutritional science and available, effective 

real-world dietary assessment tools [5]. The Libra device greatly enhances accuracy 

and delivers accurate measurements of food portions prior to eating [13]. The rest of 

this paper is organized as follows: Section II gives an overview of related literature 

and discusses the evolution of Libra. Section III addresses the deployment of Libra 

Device. Section IV presents the findings in the weight, calorie, protein, carbohydrate, 

fats and Dietary plans in Application. Lastly, Section V concludes with an overview 

of the effects of Libra’s influence as an open-source project and an invitation for 

widespread use to deliver nutrition aid across different diet management scenarios. 

2  Literature Review  

The article "Systematic Literature Review of Food-Intake Monitoring in an Aging 

Population" (IEEE Sensors, 2019) talks about IoT-based nutrition monitoring among 

elderly people. It explains how intelligent sensors and computerized monitoring sys-

tems assist caregivers in monitoring nutrition in real-time. These technologies mini-

mize the effort of manual food recording and allow for early intervention against un-

dernutrition. The research refers to the advantages of combining IoT with healthcare 

systems for individualized nutritional counseling. Despite this, challenges like user 

compliance, privacy issues, and medical database integration persist. Much older 

adult use is hindered by their inability to use complicated technology. Privacy risk is 

present since information is being gathered constantly, and patients are monitored 

remotely. There should be simple communication between food tracking with an IoT-

based system and healthcare systems for the system to be a success. Future solutions 

need to be adaptable to automation, usability, and low user effort, the study con-

cludes. Removal of such hindrances will enhance monitoring of food consumption 

and general health status in older adults. The study "Real-Time Food Intake Monitor-

ing Using Wearable Egocentric Camera" aims to develop an automatic food intake 

monitoring system using a worn camera. The aim is to allow real-time monitoring of 

meals without user intervention. The method is to use a first-person point of view 

camera for continuously capturing images of meals. These photographs are processed 

using computer vision and deep learning techniques to recognize foods and estimate 

portion sizes. The system uses image recognition technology to identify and differen-

tiate between various types of food. It lessens the burden on user memory and en-

hances dietary tracking accuracy. The method aids in passive monitoring but is con-
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fronted with lighting conditions, occlusions, and privacy concerns. The work suggests 

maximizing AI accuracy and computational efficiency for better performance. The 

research paper "Mixed Deep Learning and Natural Language Processing for Food 

Image Recognition" reports on a combined approach that uses deep learning (DL) and 

natural language processing (NLP) to automatically categorize food. The aim is to 

improve food recognition accuracy by combining visual features extracted from im-

ages and text descriptions. The method involves using CNN (Convolutional Neural 

Networks) for image processing and NLP models to process text metadata (e.g., menu 

items, ingredients). The system enhances diet tracking and portion estimation by dis-

ambiguating unclear food images using contextual text. Results indicate enhanced 

accuracy over traditional image-only recognition methods. Challenges are data anno-

tation, complex multi-ingredient meals, and real time processing requirements. The 

study suggests improving dataset diversity and multimodal fusion techniques for bet-

ter food categorization. This method has possible uses in automatic nutrition monitor-

ing and smart dieting. The article "Image-Based Food Classification and Volume 

Estimation for Dietary Assessment: A Review" refers to AI based food recognition 

and portion estimation from images. It makes reference to multiple computer vision 

and deep learning methods for dietary assessment. The study categorizes approaches 

into food detection, classification, segmentation, and volume estimation. Approaches 

such as CNNs, object detection models, and 3D reconstruction improve accuracy in 

identifying food categories and portion sizes.". Obstacles are occlusions, varying 

light, and distinguishing similar food items. The review urges enhancing datasets, 

real-time computation, and multimodal approaches that combine image and metadata 

analysis. Subsequent studies need to strive to increase AI precision, reduce computa-

tional cost, and embed in wearable devices. The research constructs automatic dietary 

monitoring and nutrition tracking applications. The paper "Recent Trends in Food 

Intake Monitoring Using Wearable Sensors" presents advancements in dietary moni-

toring using sensor-based technologies. It explores various wearable technologies, 

including acoustic, motion, and biochemical sensors, to detect food intake. The sen-

sors monitor chewing patterns, swallowing sounds, and hand-to mouth gestures for 

real-time detection. Machine learning algorithms process sensor data to improve food 

recognition accuracy and reduce reliance on self-reporting. Challenges are sensor 

calibration, user discomfort, power consumption, and false positives due to non-eating 

activities. The study underlines the need for multi-sensor fusion and AI-based analysis 

for enhanced reliability. Future developments need to focus on miniaturization, ener-

gy efficiency, and integration with mobile health apps. Wearable sensors present a 

viable alternative to manual dietary logging for accurate nutrition monitoring. The 

paper "An Open-Source Solution to the Problem of Accurate Food-Intake Monitor-

ing" presents Libra, a wireless, kitchen scale for precise portion-size estimation. It 

connects the mobile app via Bluetooth, allowing users to monitor their food intake in 

real time. The system aims to improve dietary monitoring precision by providing 

accurate food weight instead of estimates. In contrast to AI-food recognition, Libra 

offers balanced measurement, reducing measurement errors during portion estimation. 

Its limitations include portability using large plates, manual food recording, and user 

compliance. Open-source hardware and software are advocated for in this paper, not-
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ing their benefits which can be added to nutrition applications. Future work should 

focus on integrating Libra with AI-based food recognition to automate. This book 

further develops personalized nutrition tracking and food analysis. 

3 Implementation 

The intelligent food intake monitoring system based on IoT is intended to assist peo-

ple in monitoring their eating habits efficiently. The Arduino Uno microcontroller is 

at the center of the system, acting as the central processing unit, processing input from 

different sensors and components to enable real-time monitoring. The weight of the 

food is determined by the load cell, a high-accuracy weight sensor that precisely 

measures the weight of food loaded onto it. Because the raw signals from the load cell 

are low amplitude, the system uses an HX711 amplifier module, which conditions the 

weight information before sending it to the Arduino for computation.  

This below block diagram depicts the system's overall structure. The central controller 

is Arduino Uno, taking input from the load cell (for food weight measurement) and 

push buttons (for manual operation). Power supply provides power to all the elements. 

The data obtained is displayed on an LCD and also transmitted through a Bluetooth 

module to a mobile application installed on a paired mobile device, which processes 

nd displays nutritional information for the user. 

 
Fig. 1.Block diagram of the dietary monitoring system 

For precise tracking of food, the system has push buttons through which users can 

select the food they are eating manually. The buttons help users to classify their meals 

from pre-existing groups of foods so that the monitoring process is not only automat-

ed but also flexible based on individual food preferences. The Tare function is a ver-

satile feature in digital scales, including kitchen scales like Libra, which enables users 

to reset the weight display to zero after placing a container or vessel on the scale. By 

pressing the Tare button, typically marked as "Tare" or "Zero", the scale effectively 

"ignores" the weight of the container, allowing users to measure the weight of the 
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added ingredients or food accurately. This function is particularly useful when meas-

uring ingredients for recipes, weighing food portions, or reducing waste by minimiz-

ing excess ingredients. With the Tare function, users can effortlessly subtract the 

weight of the container, ensuring precise measurements and streamline cooking pro-

cesses. In the context of Libra, the Tare function plays a vital role in facilitating accu-

rate food intake tracking and nutritional data management, making it an indispensable 

feature for health-conscious individuals and professionals alike. The system also 

comes with an LCD screen, which acts as the main user interface, giving real-time 

weight readings and showing the selected type of food and its respective nutritional 

information. This real-time feedback ensures that the users are constantly aware of 

their dietary intake and can make appropriate changes to their diet accordingly. The 

basic functioning mechanism of the system is simple but efficient. When food is load-

ed onto the load cell, its weight is gauged by the sensor and sent to the Arduino, 

where the data is processed and sent to the LCD screen for update. For specifying the 

category of food in case the user desires, he or she may do so using the push buttons 

so that both the category and the weight associated with it can be recorded. The in-

formation is then saved and utilized for additional diet analysis. Through constant 

tracking of food consumption and real-time feedback, the system allows users to mon-

itor their nutritional intake more effectively. This smart food consumption monitoring 

system is an effective tool for those who want to maintain a balanced diet and easily 

track their calories consumption. It is especially helpful for people who have special 

dietary requirements, including diabetic patients and sportspersons, who need strict 

control of their food intake. The combination of an easy-to-use interface and real time 

monitoring of data helps the users easily keep their diet in check, resulting in better 

health. Through automated monitoring of food intake and providing an easy-to-use 

method for tracking the diet, this system offers a practical and efficient means of en-

couraging better eating.  

4 Result  

4.1 Smart Kitchen Scale (Libra) Development 

The Libra Smart Kitchen Scale is a portable, Bluetooth-connectible device made to 

enhance estimation of portion size. Conventional food-intake monitoring is dominated 

by self- reported estimates, often being inaccurate by reason of imprecision in the 

estimate. Libra scale yields a comprehensive and impartial method to weigh food 

portions. It can weigh a maximum of 5 kg, which makes it perfect for domestic and 

professional applications. By maintaining proper portion sizes, Libra ensures users are 

able to keep accurate diet records, which is particularly important for those with spe-

cial dietary requirements, e.g., diabetics and athletes.  

The below figure 2 illustrates the hardware prototype of the dietary monitoring sys-

tem. The configuration is made up of an Arduino Uno microcontroller connected to a 

load cell (weight measurement), an HX711 amplifier, and a 16x2 LCD for displaying 

real-time weight. Two push buttons provide for system input and reset purposes. 
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Wireless communication between the hardware device and mobile application is facil-

itated by a Bluetooth module (HC-05). The whole system is fixed on a wooden board 

for stability and convenience. 

 
Fig. 2. Hardware setup of the dietary monitoring system 

The below figure 3 illustrates the operational state of the system, where a piece of 

food (an orange) is set on the acrylic load cell platform. The system turns on, records 

the actual weight of the fruit, and shows it on the LCD. The Bluetooth module sends 

the weight value to the attached mobile application, which subsequently employs it to 

compute nutritional data. This phase demonstrates the simplicity and quickness with 

which users can monitor food consumption by merely putting an item on the device. 

 
Fig. 3. Hardware setup of the dietary monitoring system 

The below figure 4 is the user interface of the mobile application developed as a part 

of the system. Once the weight of the food item is received through Bluetooth, the app 

identifies the type of the item and provides nutritional information, such as carbohy-

drates, fats, proteins, and calories. It also adjusts the output in accordance with the 

diet conditions of the user, whether they are diabetic or sportspersons, by presenting 



          2179Harnessing Open-Source Technology for Reliable Dietary Monitoring   

personalized dietary suggestions. This integration enables personalized health moni-

toring and directs users towards improved dietary decisions. 

 
Fig. 4.Output of mobile application showing food details and dietary suggestions 

4.2 Open-Source Accessibility 

In contrast to most commercial smart scales with proprietary software and restrictions, 

Libra is an open-source solution. This implies that the hardware designs and software 

codes are open to the public, and researchers, developers, and businesses can custom-

ize, modify, and integrate the scale into their own applications. Open-source availabil-

ity reduces the cost and facilitates innovation and collaboration in the area of nutri-

tional research, allowing for a wider range of uses—from medical dietary manage-

ment to fitness tracking and personalized meal planning. 

4.3 Integration with a Nutrition Application (Libro) 

As a demonstrationofitsreal-worldutility,theLibrahasbeen integrated with Libro 

smartphone application, a commercial nutrition tracking application. This integration 

enables users to automatically track and analyze their food consumption without hav-
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ing to manually estimate portions. The scale transmits real-time weight information to 

the Libro app through Bluetooth, which in turn compares the weighed portions with 

nutritional databases to give detailed information on calorie consumption, macronutri-

ent balance, and overall diet quality. This also gives dietary plans like what to con-

sume in how much quantity for diabetic people and athletes. This direct connection 

improves the accuracy and convenience of food tracking for users. 

4.4 Enhanced Accuracy in Dietary Monitoring 

Perhaps the most significant hurdle for dietary intervention and nutrition research is 

self-reported food consumption inaccuracy. Individuals tend to have difficulty esti-

mating portion sizes, andhenceunder-reportorover-reporttheirfoodintake.Libra great-

ly enhances accuracy as it delivers accurate measurements of food portions prior to 

eating. This is not only good for individual users to try and follow a balanced di-

et,butalsobenefitsdietitians,nutritionists,andresearchers when analyzing people's eat-

ing patterns. The data accumulated using Libra can be further utilized in medical 

research, customized nutrition regimens, and even food- consumption monitoring 

systems using AI. 

5 Future Scope  

AI-Powered Food Recognition • Use machine learning to identify food items automat-

ically. • Estimate portion sizes and calorie content with AI. 2. IoT and Cloud Connec-

tivity • Store and sync dietary data with cloud platforms. • Integrate with Google Fit, 

MyFitnessPal, and Apple Health. 3. Smart Voice Assistance • Include voice com-

mands to enable hands-free use. • Integrate with Alexa, Google Assistant, and Siri. 4. 

Advanced Mobile App Features • Include barcode scanning to access packaged food 

nutrition information. • Offer custom diet plans according to user objectives. 5. Ad-

vanced Sensor Integration • Enhance sensor accuracy for more precise weight meas-

urements. • Identify food temperature, moisture, and nutrient content. 6. Multi-Food 

Detection • Identify and measure multiple food items at once. • Provide individual 

weight estimates for different ingredients. 7. Gamification and Social Features • In-

troduce reward-based tracking for diet goals. • Enable social sharing for meal logs and 

diet plans. 8. Healthcare and Medical Applications • Monitor clinical nutrition for 

patients with diabetes, obesity, etc. • Enable remote diet tracking for doctors and nu-

tritionists. 9. Integration with Smart Kitchens • Sync with smart appliances for meal 

tracking. • Enable automated meal planning based on available ingredients. 10. Sus-

tainable and Cost-Effective Design • Develop solar-powered and low-cost versions. • 

Use affordable hardware for mass adoption. 
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6 Conclusion 

Libra, a novel open-source kitchen scale, has been conceived with the mission to 

transform the method of tracking people's food intake, especially for individuals with 

specific dietary requirements like diabetics, sportspeople, and weight management or 

clinical nutrition patients. The motive of this revolutionary endeavor is the escalating 

need for accurate estimation of food portions, a long-standing issue in the field of 

nutrition. By offering precise weight measurements, Libra obviates the necessity for 

subjective estimates, rendering recorded dietary information more dependable for 

users and nutritionists alike. Libra's innovative technology is based on a power effi-

cient, soft real-time embedded system that comes seamlessly integrated with 

smartphones via Bluetooth Low Energy (BLE). With this integration, users can easily 

monitor what they eat and view comprehensive nutritional information without tedi-

ous manual data entry. In addition, Libra's open-source hardware and software release 

makes the project accessible and flexible, removing barriers to accessing accurate 

nutrition monitoring devices. One of the most impressive aspects of Libra is how 

easily it integrates with Libro, a company-owned mobile diet analysis software. This 

integration makes it easier for users to weigh foods and log nutritional information 

than ever before, making it a highly efficient user experience and giving users an end-

to-end view of their eating patterns. Unlike other nutrition-tracking apps based on 

subjective measurement, Libra's precise weight measurements give a solid basis for 

monitoring nutritional intake, allowing users to make rational choices about what they 

eat and how they take care of their health. The impact of Libra's new technology goes 

well beyond the individual user, holding the promise of transforming the discipline of 

nutrition and medicine. By offering a scientifically accurate and trustworthy method 

for monitoring food consumption, Libra facilitates broad application in nutrition re-

search, healthcare, and individualized meal planning. As an open-source initiative, the 

influence of Libra can be multiplied by opening up participation, collaboration, and 

improvement to the public and thus democratize access to accurate nutrition monitor-

ing tools and empower citizens to manage their nutritional well-being. 
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