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Abstract—Anganwadi centers play a crucial role in child 

development by offering key services related to nutrition, 

health monitoring, and early education. Conventional 

data management methods often lead to inefficiencies in 

tracking children's progress, nutritional health, and 

attendance. This paper introduces a Smart Anganwadi 

Hub that integrates digital tools and automated systems 

to enhance monitoring and management. The proposed 

system incorporates IoT-enabled devices, AI-driven 

analytics, and cloud-based data storage for real-time 

data collection and analysis. Automated attendance 

tracking through biometric or RFID systems enhances 

accuracy while reducing human errors. Machine 

learning algorithms assist in growth and nutrition 

monitoring to identify developmental patterns and 

potential malnutrition risks at an early stage. 

Additionally, mobile applications provide caregivers and 

Anganwadi workers with real-time reports and alerts for 

necessary interventions. Initial trials indicate improved 

data accuracy, efficiency in decision-making, and 

enhanced service delivery. This Smart Anganwadi Hub 

represents a significant advancement in child welfare 

programs by ensuring data-driven, proactive 

intervention strategies. 

 

I. INTRODUCTION 

 

Anganwadi centers are key components of India’s 

Integrated Child Development Services (ICDS), 

focusing on maternal and child health, nutrition, and 

early childhood education. These centers serve as 

crucial monitoring points for child growth, nutrition 

intake, and attendance, particularly in rural and semi-

urban areas. However, conventional record-keeping 

methods lead to inefficiencies, inconsistencies, and 

delayed interventions. 

To address these challenges, this paper presents a 

Smart Anganwadi Hub—a technology-driven solution 

designed for effective nutrition tracking, growth 

assessment, and attendance monitoring. By leveraging 

Internet of Things (IoT), artificial intelligence (AI), 

cloud computing, and biometric technologies, this 

system streamlines operations and enhances service 

efficiency. Real-time data analytics facilitate early 

detection of malnutrition risks, irregular attendance 

patterns, and growth abnormalities, enabling timely 

intervention by healthcare professionals and 

policymakers. 

Key Objectives of the Smart Anganwadi Hub: 

1. Automating attendance management using RFID, 

biometrics, or mobile applications for precise 

tracking. 

2. Enhancing nutrition monitoring through digital 

food tracking and AI-powered diet 

recommendations tailored to individual needs. 

3. Utilizing machine learning algorithms to analyze 

height, weight, and health parameters for early 

detection of malnutrition. 

4. Providing real-time data access via a cloud-based 

dashboard and mobile application for caregivers, 

Anganwadi workers, and health officials. 

5. Assisting in decision-making with predictive 

analytics for resource allocation, policy 

formulation, and targeted interventions. 

By integrating digital technologies, the Smart 

Anganwadi Hub has the potential to revolutionize 

child welfare initiatives, making them more data-

driven, efficient, and responsive to children’s needs. 

This paper explores the system’s design, 

implementation, impact, and potential challenges. 

 

II. DATA ANALYSIS AND FEATURE 

ENGINEERING 

 

The Smart Anganwadi Hub employs advanced data 

analytics and feature engineering to extract 
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meaningful insights from child health, nutrition, and 

attendance data. Efficient data processing facilitates 

early detection of anomalies, malnutrition risks, and 

attendance trends, enabling timely interventions. 

 

1. Data Collection and Preprocessing 

o Sources include biometric attendance systems, 

growth monitoring devices (height, weight, BMI), 

digital nutrition logs, and health records. 

o Preprocessing involves handling missing data, 

outlier detection, normalization, and feature 

scaling. 

 

2. Exploratory Data Analysis (EDA) 

o Time-series analysis for attendance trends. 

o Growth curve analysis to detect height and weight 

deviations. 

o Clustering methods to categorize children based 

on health status. 

o Correlation matrices to identify factors 

influencing malnutrition. 

 

3. Feature Engineering for Predictive Modeling 

o Growth velocity metrics track height and weight 

changes over time. 

o Nutritional deficiency indicators highlight dietary 

gaps. 

o Attendance consistency scores assess irregular 

patterns. 

o A health risk index combines multiple indicators 

to detect at-risk children. 

 

4. Machine Learning-Based Analysis 

o Decision Trees & Random Forests classify 

malnutrition risk levels. 

o Support Vector Machines (SVM) predict stunted 

growth. 

o K-Means Clustering groups children based on 

growth and attendance trends. 

o Neural Networks identify complex nutrition and 

growth deviations. 

5. Real-Time Monitoring and Visualization 

o A cloud-based dashboard displays health 

indicators and alerts. 

o Personalized nutritional plans based on predictive 

models. 

o Automated notifications for attendance 

irregularities. 

 

CHILD’S HEIGHT DISTRIBUTION RELATIVE TO 

PARENTAL HEIGHT 

Child growth is influenced by genetic and 

environmental factors, with parental height serving as 

a predictor of expected growth. This system evaluates 

height deviations using statistical models, percentile-

based growth assessments, and clustering techniques. 

By analyzing observed versus expected growth, the 

system identifies risks such as stunting or excessive 

growth and provides tailored nutritional and medical 

interventions. 

 

GROWTH PREDICTION USING LOGISTIC 

REGRESSION 

A logistic regression model predicts growth outcomes 

based on nutrition, parental height, socioeconomic 

status, and health parameters. The model classifies 

children into normal growth, stunted growth, or at-risk 

categories, enabling early interventions. Model 

performance is assessed using precision, recall, F1-

score, and ROC curves to ensure accuracy. 

 

ICDS SCHEME MODULE: CHATBOT & PPT-

BASED INFORMATION SYSTEM 

The Smart Anganwadi Hub integrates an AI-driven 

chatbot and a PPT-based information system for real-

time assistance and efficient communication. This 

chatbot provides caregivers and Anganwadi workers 

with access to growth insights, nutritional guidance, 

and ICDS service updates. The PPT-based system 

supports training sessions and visual presentations to 

enhance awareness and record-keeping efficiency. 

 

IMPACT ON CHILD WELFARE PROGRAMS 

• Improved child growth monitoring through AI-

driven analytics. 

• Empowered parents with real-time nutritional 

guidance. 

• Enhanced training for Anganwadi workers. 

• Automated attendance tracking for increased 

participation. 

• Data-driven decision-making for improved policy 

implementation. 
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III. RESULTS 

 

 

(a) Login page 

 

 

(b) Dash board 

 

 
(c) Height and weight module 

 

 
(d) Attendance module 

 
(e) ICDs module 

 

 
(f) ICDs schemes 

 

 
(g) Ppt view 

 

 
(h) Chat bot 
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(i) Registered form 

 

REFERENCE 

 

[1] Ministry of Women and Child Development, 

"Integrated Child Development Services (ICDS) 

Scheme," Government of India, 2023. [Online]. 

Available: https://icds-wcd.nic.in. 

[2] M. de Onis, A. W. Onyango, E. Borghi, A. Siyam, 

M. Blössner, and C. Lutter, "Worldwide 

implementation of the WHO child growth 

standards," Public Health Nutrition, vol. 15, no. 9, 

pp. 1603–1610, 2012. 

[3] J.-S. Park and D.-H. Lee, "Improving the 

Accuracy of AHP With Exploiting Multiple 

Machine Learning Models," IEEE Access, vol. 

11, pp. 1-10, 2023. 

[4] A. Courtiol, M. Raymond, B. Godelle, and J.-B. 

Ferdy, "Mate choice and human stature: 

Homogamy as a unified framework for 

understanding mating preferences," Evolution, 

vol. 84, pp. 2189–2203, Apr. 2010. 

[5] R. M. Malina, A. D. Rogol, S. P. Cumming, M. J. 

C. E. Silva, and A. J. Figueiredo, "Biological 

maturation of youth athletes: Assessment and 

implications," British Journal of Sports Medicine, 

vol. 49, no. 13, pp. 852–859, Jul. 2015. 

[6] T. J. Cole, "Galton’s midparent height revisited," 

Annals of Human Biology, vol. 27, no. 4, pp. 401–

405, Jan. 2000. 

[7] P. F. Collett-Solberg, G. Ambler, P. F. Backeljauw, 

M. Bidlingmaier, B. M. Biller, et al., "Diagnosis, 

genetics, and therapy of short stature in children: 

A growth hormone research society international 

perspective," Hormone Research in Pediatrics, 

vol. 92, no. 1, pp. 1–14, 2019. 

[8] J. R. Cordeiro, O. Postolache, and J. C. Ferreira, 

"Child’s target height prediction evolution," 

Applied Sciences, vol. 9, no. 24, p. 5447, 2019. 

[9] M. Shmoish, A. German, N. Devir, A. Hecht, G. 

Butler, A. Niklasson, K. Albertsson-Wikland, and 

Z. Hochberg, "Prediction of adult height by 

machine learning technique," Journal of Clinical 

Endocrinology & Metabolism, vol. 106, no. 7, pp. 

2700–2710, Jun. 2021. 

[10] D. L. Kuh, C. Power, and B. Rodgers, "Secular 

trends in social class and sex differences in adult 

height," International Journal of Epidemiology, 

vol. 20, no. 4, pp. 1001–1009, 1991. 

[11] Ministry of Health and Family Welfare, "National 

Family Health Survey (NFHS-5) 2019-21," 

Government of India, 2021. [Online]. Available: 

http://rchiips.org/NFHS/. 

[12] World Health Organization (WHO), 

"Malnutrition: Fact Sheet," 2021. [Online]. 

Available: https://www.who.int/news-room/fact-

sheets/detail/malnutrition. 

[13] R. K. Gupta, A. Sharma, and P. K. Singh, "IoT-

based health monitoring system for children in 

Anganwadi centers," International Journal of 

Engineering and Advanced Technology, vol. 8, 

no. 6, pp. 1421–1426, 2019. 

[14] UNICEF, "The State of the World’s Children: 

Ensuring Every Child’s Right to Nutrition," 2020. 

[Online]. Available: 

https://www.unicef.org/reports/state-worlds-

children-2020. 

[15] P. K. Mishra, S. Mohapatra, and A. Sahoo, "Role 

of Artificial Intelligence in Predicting 

Malnutrition in Children," IEEE Transactions on 

Computational Social Systems, vol. 10, no. 3, pp. 

125–135, 2022. 

[16] S. S. Kumar and B. K. Patel, "Impact of Digital 

Tracking on Child Growth Monitoring in Rural 

India," Journal of Health Informatics in 

Developing Countries, vol. 14, no. 2, pp. 99–110, 

2021. 

[17] Government of India, "Poshan Abhiyaan - 

National Nutrition Mission," Ministry of Women 

and Child Development, 2022. [Online]. 

Available: https://www.niti.gov.in/poshan-

abhiyaan. 

[18] R. Malhotra and A. Jain, "Application of 

Biometric Systems in Smart Attendance 

Management for Anganwadi Centers," 

International Journal of Emerging Trends in 

Engineering Research, vol. 9, no. 7, pp. 87–95, 

2021. 

https://icds-wcd.nic.in/
http://rchiips.org/NFHS/
https://www.who.int/news-room/fact-sheets/detail/malnutrition
https://www.who.int/news-room/fact-sheets/detail/malnutrition
https://www.unicef.org/reports/state-worlds-children-2020
https://www.unicef.org/reports/state-worlds-children-2020
https://www.niti.gov.in/poshan-abhiyaan
https://www.niti.gov.in/poshan-abhiyaan


© March 2025 | IJIRT | Volume 11 Issue 10 | ISSN: 2349-6002 

IJIRT 174252 INTERNATIONAL JOURNAL OF INNOVATIVE RESEARCH IN TECHNOLOGY 4764 

[19] V. Ekbote, A. Khadilkar, S. Chiplonkar, and Z. 

Mughal, "Enhanced effect of zinc and calcium 

supplementation on bone status in growth 

hormone-deficient children," Endocrine, vol. 43, 

no. 3, pp. 686–695, Jun. 2013. 

[20] National Institute of Nutrition (NIN), "Nutritional 

Status of Children in India: A Review," 2022. 

[Online]. Available: 

https://www.nin.res.in/nutritional_status_childre

n_india.html. 

[21] T. Smith and J. Brown, "Cloud-Based Data 

Storage for Healthcare Applications," Journal of 

Health Informatics, vol. 19, no. 2, pp. 100–110, 

2020. 

[22] A. Nair, "Machine Learning Applications in 

Pediatric Healthcare," IEEE Transactions on 

Medical Imaging, vol. 39, no. 4, pp. 987–995, 

2021. 

[23] N. Chopra, "Big Data Analytics for Child Health 

Management," Health Informatics Journal, vol. 

25, no. 1, pp. 56–78, 2019. 

[24] P. Agarwal, "Smart Sensors in Child Nutrition 

Tracking," International Conference on Smart 

Health Technologies, pp. 120–135, 2020. 

[25] World Bank, "Tackling Malnutrition in South 

Asia," 2021. [Online]. Available: 

https://www.worldbank.org. 

[26] A. Dasgupta, "Digital Health Records and Their 

Impact on Public Health Policies," Journal of 

Digital Medicine, vol. 10, no. 3, pp. 210–225, 

2019. 

[27] S. Patil, "Using IoT for Smart Attendance 

Management in Rural Health Centers," IEEE IoT 

Journal, vol. 7, no. 9, pp. 1120–1135, 2021. 

[28] K. Bansal, "Role of AI in Early Childhood 

Development," Advances in AI Research, vol. 8, 

pp. 45–60, 2022. 

[29] J. Singh and M. Verma, "Smart Wearables for 

Child Growth Monitoring," IEEE Sensors 

Journal, vol. 14, no. 5, pp. 321–330, 2021. 

[30] WHO, "Global Strategy for Child Nutrition," 

2022. [Online]. Available: https://www.who.int. 

https://www.nin.res.in/nutritional_status_children_india.html
https://www.nin.res.in/nutritional_status_children_india.html
https://www.worldbank.org/
https://www.who.int/

