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Figure 1: SeqZPoint Model architecture. Image inspired by [10] .:i%:g?“m:r::ﬂ;"?? R ——
ApneaEye JoulesEye EdgeNILM Active Collaborative Sensing
A thermal camera-based, non-intrusive A Thermal camera system that accurately A multi-task learning approach to A cost-efficient approach for accurate
system to monitor Respiration signals estimates calorie expenditure during compress neural networks for efficient appliance-level energy breakdown
during sleep. exercise by monitoring respiration rate. Non-Intrusive Load Monitoring (NILM) with minimal sensor deployment.

Waanel  Protot T T OV - Y
agne rotelype  Cover made of Mask Material Battery  Microcontrolier ¥ Flooc Boundary 9 EMe200 Smart Mate]
,,,,,, By effcsancy e [] @ Router (3)
Ped Foccue | Room [ MCB lavel CT's (8)
‘.m.....-: pplian Boundaries B Main Deskiop Servel
[—— ° @ water Meter (2)
[} W Android Phone (5)

) . | © iPugi0)
- A Oepeer e 3;«:3'3 A Gurrent Cost Clamp
& Plug Computer (1)

a b c R

SpiroMask Continuous Respiration Rate Scalable Energy Breakdown It's Different
A smart mask with integrated A CO, sensor in an N95 mask enables Matrix factorization method for energy A sensor network deployment for
microphones for accurate, non-invasive continuous respiration rate monitoring breakdown in homes without requiring monitoring energy, water, and

lung health monitoring. during walking and rest. additional hardware installation ambient parameters in a Delhi home
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Automatic Compliance Air Pollution Simulation  Evalution of technology
Monitoring for wWhat-if sgenar er time

Space to Policy VayuBuddy PlantDoc: Vastra-GAN

A Scalable system that Automates LLM-Powered Chatbot to PlantDoc enables early plant disease A GAN-based model generates
Brick Kiln Detection with Geospatial Democratize Air Quality Insights detection using a curated dataset intricate Indian apparel designs from
Data for the masses. for computer vision models. text, enhancing customization.
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AIRDELHI Scalable AQ Inference Exploring HMM Active Learning: Visual Tour

? 10.50
Ve 10.25

40.00 4

)
Latitude

39.75

Biased

L 2SN 39.50

A novel mobile sensor based dataset Gaussian processes method with Explaining Hidden Markov Models, Visualizing Active Learning for
for Delhi, enabling air pollution analysis advanced kernels for accurate air Markov Chains, with interactive selecting most informative data point
and benchmarking. quality estimation visualizations for machine learning models.
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Samachar Vartalaap Exploring Bayesian Optimization

Reveals temporal and geographical Analyzing public perception of air Visualizing Bayesian Optimization, its
biases in Indian media's air pollution pollution in Delh| using Twitter data principles, techniques, and applications to
coverage and NLP techniques.

simplify complex concepts.

LAB COMPUTATIONAL RESOURCES
The Lab features modern computational servers with up to 512GB RAM, 64 CPUs and Intel Xeon

processors for intensive computational tasks. The following are the/high-end GPUs: 4xNVIDIA
A100 (4x80 GB), 2xNVIDIA RTX A5000 (24GB), 2xRTX A4000 (2x16GB), 1xNVIDIA RTX
A2000 and Titan XP.
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Prof. Nipun Batra

completed his postdoctoral research at the University of Virginia and earned his
PhD from IlIT Delhi. His research group focuses on utilizing machine learning and
address
particularly in smart buildings, air quality, and healthcare.

Lab Webpage Youtube Channel
sustainability-lab.github.io  Sustainability Lab ITGN

computational sustainability challenges,

Awards won by Prof. Nipun Batra:

o ACM SIGEnergy Rising Star 2025 Award

e Excellence in Teaching Award by IIT Gandhinagar
2024

e Young Alumni Award from IlIT Delhi 2023

o Keynote talk at ACM COMPASS 2024 Doctoral
Colloquium

e Best Graduate Presentation at ACM Sensys 2015 [A*]
(first and only winner from India)

e Best demo award at ACM Buildsys 2014 [A]

Awards won by the lab students:

PhD student Zeel Patel awarded Microsoft PhD
fellowship 2024 (one in ten in India)

PhD student Rishiraj Adhikary is a finalist in the ACM
Ubicomp (A*) graduate award

PhD student Rishiraj Adhikary selected for
prestigious Lindau Laureate Program 2024

PhD student Rishiraj Adhikary won the Fullbright
Nehru visitationn fellowship (1in 3 in STEM that year)
MTech Student Ankita Jain won Gold Medal in
Research in 2023 convocation (awarded to 1 MTech
student in a batch across all departments)

Alumni Across the Globe
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= mask to measure lung health

6k pelpie a & to . B SpiroMask assesses lung health parametres using microphone, derives vital statistics )

;ﬁ;?:ti:ut;er g c 7] aed monttm-s rate of respiration to spot and treat disease in its early stages
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informed decisions
-Prof Nipun Batra,
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