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Co-founders of NAAMII



Established in 2018 as a company not-distributing profits

Building AI Excellence Ecosystems in the LMICs for an equitable world in the age of AI
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Established in 2018 as a company not-distributing profits

Building AI Excellence Ecosystems in the LMICs for an equitable world in the age of AI 

Nepal's first multidisciplinary AI Center of Excellence

Vision

Improving Lives of People through scientific research and innovation
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Scientific Research Education & Outreach Industry & Innovation

Building an Ecosystem: Through Three Pillars

Policy and Governance

Advance Global AI Knowledge Build Capacity Equitable InnovationResponsible AI & Global Reach

Scientific Progress Global EquitySectoral Impact
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Scientific Research: Autonomous Research Groups
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Scientific Research: Autonomous Research Groups



ETH Zurich, Switzerland; INSAIT, Bulgaria; University of Aberdeen, UK;

University of Leeds, UK; University of Oxford, UK;

Imperial College London, UK; KAIST, Korea; Yale, USA; UCSF, USA;

University of Oslo, Norway; ...

Dr. Kiran Raj Pandey

Clinical Research 
Scientist

Research Groups Leb by: Adjunct Faculties (Borderless Groups)



Published >75 research articles including Nature Digital Medicine, BMJ, MICCAI, CVPR, 
ECCV, NeuRIPS, MeDIA, TMI, …

Trained > 80 research staffs, supervised 5 Msc theses, PhD supervision (3, degrees from 
US;Spain;Germany), 2 Resident Doctor theses, 5 undergrad final year projects

Many top venues publications: 1st time from Nepal

Won International Scientific Challenges competed by top University labs globally

Research Contributions



Resource-Constrained Settings in Healthcare

Health AI in Resource-Constrained Settings with Examples from Nepal

Trustworthy AI in Healthcare
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Resource-Constrained Settings in Healthcare

Health AI in Resource-Constrained Settings with Examples from Nepal

Trustworthy AI in Healthcare
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Lack of experts

- Lack of medical doctors, radiologists in primary and community health care settings

- Overburdened Tertiary Health care centers (Big hospitals in urban centers)
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Lack of experts

- Lack of medical doctors, radiologists in primary and community health care settings

- Overburdened Tertiary Health care centers (Big hospitals in urban centers)

Lack of devices, algorithms, or technologies

- CT Scans and MRIs are expensive; more advanced expensive not available

- AI: Lack of Data/Internet/compute resources/financial resource
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Lack of experts

- Lack of medical doctors, radiologists in primary and community health care settings

- Overburdened Tertiary Health care centers (Big hospitals in urban centers)

Lack of devices, algorithms, or technologies

- CT Scans and MRIs are expensive; more advanced expensive not available

- AI: Lack of Data/Internet/compute resources/financial resource

Other kinds of Resource-constraints?
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Lack of experts

- Lack of medical doctors, radiologists in primary and community health care settings

- Overburdened Tertiary Health care centers (Big hospitals in urban centers)

Lack of devices, algorithms, or technologies

- CT Scans and MRIs are expensive; more advanced expensive not available

- AI: Lack of Data/Internet/compute resources/financial resource

Lack of research and innovation 

- Neglected Diseases

- Inability to solve problems quickly: Dengue is killing more & more people in Kathmandu

- Emerging useful technology being inaccessible (e.g. chatbot due to language barrier)
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Resource-Constrained Settings in Healthcare

Health AI in Resource-Constrained Settings with Examples from Nepal

Trustworthy AI in Healthcare
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TransfOrming Global health 

with AI
(TOGAI)
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Telemedicine & AI integration in a hospital in Kathmandu: 
- oral cancer
- otitis media
- Glaucoma and other eye diseases



Empowering general-public for prevention and early detection

Broadening the scope of health services in primary and community health centers

Inventing new technology to enable health interventions previously not possible

Population-based studies to understand biology & for public health

Bringing access to information, quality health services, and rights to EVERYONE
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Empowering general-public for prevention and early detection

Broadening the scope of health services in primary and community health centers

Inventing new technology to enable health interventions previously not possible

Population-based studies to understand biology & for public health
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TOGAI Themes



Pesticides in Vegetables & Fruits

- Big problem in Nepal

What if:

- we go to pharmacy & buy a kit

- Grind vegetables

- See results of kit on Smartphone

© Bishesh Khanal, 
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Khanal, B., Pokhrel, P., Khanal, B., & Giri, B. (2021). Machine-Learning-Assisted Analysis of Colorimetric Assays on Paper Analytical Devices. ACS omega, 

6(49), 33837-33845.

Pesticide Estimation with Low-cost Paper Device & AI App
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Pesticides in Vegetables & Fruits

- Big problem in Nepal

What if:

- we go to pharmacy & buy a kit

- Grind vegetables

- See results of kit on Smartphone

This could be possible for major 
family of pesticides!
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Khanal, B., Pokhrel, P., Khanal, B., & Giri, B. (2021). Machine-Learning-Assisted Analysis of Colorimetric Assays on Paper Analytical Devices. ACS omega, 

6(49), 33837-33845.
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Empowering general-public for prevention and early detection

Broadening the scope of health services in primary and community health centers

Inventing new technology to enable health interventions previously not possible

Population-based studies to understand biology & for public health
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Lack of experts

- Lack of medical doctors, radiologists in primary and community health care settings

Lack of devices, algorithms, or technologies

- CT Scans and MRIs are expensive; more advanced expensive not available

- AI: Lack of Data/Internet/compute resources/financial resource

Lack of research and innovation 

- Neglected Diseases

- Inability to solve problems quickly: Dengue is killing more & more people in Kathmandu

- Emerging useful technology being inaccessible (e.g. chatbot due to language barrier)
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Resource-Constrained Settings in Healthcare



Cervical Cancer

- Major type of cancer for women in Nepal (& many LMICs)

- Preventable if identified in pre-cancerous stage

- Can be cured if in early stage

- Visual Inspection with Acetic acid (VIA) most common screening in low-resource

Problem

- Must screen large fraction of the women population but lack of experts

One Part of the Solution

- AI to assist non-experts (e.g. FCHVs, nurses) to do VIA more objectively & accurately

© Bishesh Khanal, NAAMII

Image Source: Grohar D, et al. 
Scaling up community-based 
cervical cancer screening in 
Cameroon employing a single 
visit approach. IJGC 2020.

Poudel, K., Poudel, L., Shakya, P.R., Poudel, A., Shrestha, A. and Khanal, B., 2024. AI-Assisted Cervical Cancer Screening. arXiv preprint arXiv:2403.11936.

Shrestha, A., Poudel, L., Khanal, B., Poudel, K., Shakya, S., Timsina, P., Shakya, P., Shrestha, S. and Paneru, B., 2024. Community-based Screening of 

Cervical Cancer in an Urban Setting in Nepal: A Cross-sectional Study. Kathmandu Univ Med J, 88(4), pp.413-8.

AI-assisted Cervical Cancer Screening with Visual Inspection



https://becominghuman.ai/ultrasound-on-a-chip-supercharged-with-ai-the-most-disruptive-technology-in-radiology-b2684b0421aa

Advantages

• Portable

• Low-cost [Few Lakhs]

• High temporal 

resolution

• No radiation

Ultrasound (US) Imaging



Advantages

• Portable

• Low-cost [Few Lakhs]

• High temporal 

resolution

• No radiation

Challenges

• Limited Field of View

• Operator dependent

• High level expertise required
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Ultrasound (US) Imaging



• Consistency across operators

• Reliable, fast & easy diagnosis

• Enable Non-experts to do US 

imaging

© Bishesh Khanal, NAAMII

AI-Assisted Ultrasound (US) Imaging



US Imaging: Need to find right views -> detect -> measure, real-time

Clinical Standards Committee. ISUOG Practice Guidelines (updated): performance of the routine mid-trimester fetal ultrasound scan. 2022.
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US Imaging: Need to find right views -> detect -> measure, real-time

Clinical Standards Committee. ISUOG Practice Guidelines (updated): performance of the routine mid-trimester fetal ultrasound scan. 2022.



Automatic view classification and measurements: probe handling by experts

- Most common and many models proposed for various anatomy and anamoly

Guidance to non-expert users to find right views and aid (or auto) measurements

- Relatively unsolved and many open problems

© Bishesh Khanal, NAAMII

How do we bring AI to the picture?



Automatic view classification and measurements: probe handling by experts

- Most common and many models proposed for various anatomy and anamoly

Guidance to non-expert users to find right views and aid (or auto) measurements

- Relatively unsolved and many open problems

Can we just take videos by sweeping the probes everywhere and then analyse?
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How do we bring AI to the picture?

22. 



© Bishesh Khanal, NAAMII

Teleradiology Solution ?

Diana L. Dowdy, and Robert D. Harris (2024). Global Health Imaging. Applied Radiology.
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Teleradiology Solution ?

Hard to scale!

Good internet connection often not available (where this solution is required)

Need for experts to sync working hours with remote health workers for real-time feedback

Experts typically already burdened
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Teleradiology Solution Explored in Early 2010s

Destigter, Kristen et al (2011). Low-Cost Teleradiology for Rural Ultrasound. Proceedings - 2011 IEEE Global Humanitarian Technology Conference, GHTC 2011.

https://www.philips.com/c-dam/corporate/about-philips/sustainability/healthy-people/fabric-of-africa/programs/Low-cost-teleradiology.pdf 
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Blind Sweep Videos; First Protocols by Imaging the World, 2011

Destigter, Kristen et al (2011). Low-Cost Teleradiology for Rural Ultrasound. Proceedings - 2011 IEEE Global Humanitarian Technology Conference, 

GHTC 2011. 

Blind-sweep by non-experts using easy to follow protocol

Analysed later by experts



Multi-country research

• Africa and South Asia

• AI-powered task shifting

• Funded by: Gates Foundation

PI: Bishesh Khanal

Data Collection

• 2000 fetal Blind Sweep ultrasound videos

• Big teaching hospital in urban setting +                                  
community health center in a rural setting

• Data collection using 8 "blind sweeps"

• "blind" => following specific directions without 
considering fetal positions 

AI-Assisted Task-shifting for Rural Obstetrics Ultrasound



Multi-country research

• Africa and South Asia

• AI-powered task shifting

• Funded by: Gates Foundation

PI: Bishesh Khanal

Data Collection

• 2000 fetal ultrasound videos

• Big teaching hospital in urban setting +                                  
community health center in a rural setting

• Data collection using 8 "blind sweeps"

• "blind" => following specific directions without 
considering fetal positions 

AI-powered Quality Assessment for Blind Sweep

• Real-time high-quality acquisition of blind sweep

AI-Assisted Task-shifting for Rural Obstetrics Ultrasound



Objective

• Improve FUS in primary and rural health centers

• AI-powered task shifting

• Automatically identify life-saving obs.emergencies 

PI: Bishesh Khanal; Co-I: Pradeep Raj Regmi

First trimester:

• Single vs multiple pregnancy

• Ectopic vs non-ectopic

Abnormalities Selected and AI tasks 

Second trimester:

• Placental location

• Cervix Shape

Third trimester:

• Same as 2nd + Fetal orientation

Fig 1. 9 sweep protocol

AI-Assisted Task-shifting for Rural Obstetrics Ultrasound



Empowering general-public for prevention and early detection

Broadening the scope of health services in primary and community health centers

Inventing new technology to enable health interventions previously not possible

Population-based studies to understand biology & for public health
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Lack of experts

- Lack of medical doctors, radiologists in primary and community health care settings

- Overburdened Tertiary Health care centers (Big hospitals in urban centers) 

Lack of devices, algorithms, or technologies

- CT Scans and MRIs are expensive; more advanced expensive not available

- AI: Lack of Data/Internet/compute resources/financial resource

Lack of research and innovation 

- Neglected Diseases

- Inability to solve problems quickly: Dengue is killing more & more people in Kathmandu

- Emerging useful technology being inaccessible (e.g. chatbot due to language barrier)
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Resource-Constrained Settings in Healthcare



Biplanar X-

ray

Reconstructe

d 3D Shape

Augments low cost, low radiation X-ray device with CT-like 3D visualization

Improved diagnosis, surgery planning and navigation, better biomarkers

Bi-planar X-ray to 3D reconstruction



© Bishesh Khanal, 
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Mahesh Shakya & Bishesh Khanal. Benchmarking X-ray 2D-3D reconstruction models and moving towards clinical translation. Neural Information Processing Systems 
(NeurIPS) Datasets and Benchmark Track, 2023..

Alternate to Expensive/Unavailable CT-Scan?



Lack of experts

- Lack of medical doctors, radiologists in primary and community health care settings

- Overburdened Tertiary Health care centers (Big hospitals in urban centers) 

Lack of devices, algorithms, or technologies

- CT Scans and MRIs are expensive; more advanced expensive not available

- AI: Lack of Data/Internet/compute resources/financial resource

Lack of research and innovation 

- Neglected Diseases

- Inability to solve problems quickly: Dengue is killing more & more people in Kathmandu

- Emerging useful technology being inaccessible (e.g. chatbot due to language barrier)
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https://becominghuman.ai/ultrasound-on-a-chip-supercharged-with-ai-the-most-disruptive-technology-in-radiology-b2684b0421aa

Advantages

• Portable

• Low-cost

• Widely available

Challenges

• Under-reported

© Bishesh Khanal, 
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X-ray Imaging
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https://shilapatra.com/detail/64897

https://shilapatra.com/detail/64897
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Khanal, B., Dahal, L., Adhikari, P., & Khanal, B. Automatic Cobb Angle Detection using Vertebra Detector and Vertebra Corners Regression. Workshop MICCAI 2019.
Sheng, L., …, Khanal, B., et al. Evaluation and comparison of accurate automated spinal curvature estimation algorithms with spinal anterior-posterior X-Ray images: The 
AASCE2019 challenge. Medical Image Analysis 2021.

Scoliosis

• Common in adoloscents

• Permanent disability or fatal if 

untreated

• Cobb angle an important marker

• Tedious to measure Cobb-angle

• High inter-rater variability

Scoliosis Management: Automatic Cobb-Angle Detection
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Pokhrel, S., …, and Bhattarai, B. Cross-Task Data Augmentation by Pseudo-label Generation for Region Based Coronary Artery Instance Segmentation. Data Engineering in 
Medical Imaging (DEMI), MICCAI Workshop 2024.

Arterial Segmentation & Stenosis Detection in X-ray Angiography

Binod Bhattarai
Lab @



Lack of experts

- Lack of medical doctors, radiologists in primary and community health care settings

- Overburdened Tertiary Health care centers (Big hospitals in urban centers) 

Lack of devices, algorithms, or technologies

- CT Scans and MRIs are expensive; more advanced expensive not available

- AI: Lack of Data/Internet/compute resources/financial resource

Lack of research and innovation 

- Neglected Diseases

- Inability to solve problems quickly: Dengue is killing more & more people in Kathmandu

- Emerging useful technology being inaccessible (e.g. chatbot due to language barrier)
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Resource-Constrained Settings in Healthcare
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Low-cost Smartphone-sized Microscopes to Detect Parasites?

Easily Deployable

Automated and Scalable

Monitoring consistently across geoghraphies





Smartphone Microscopy for Detecting cysts of Parasites



Traditional Brightfield Microscope vs Smartphone Microscope



Microscopes can be Deployed, but Expertise to Detect Parasites?
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AI-powered Smartphone Microscopy

AI Models to Identify the Diarrhea Causing Parasites in Smartphone Microscope Images
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AI-powered Smartphone Microscopy

AI Models to Identify the Diarrhea Causing Parasites in Smartphone Microscope Images

South – South Collaboration (+ in country collaboration) , not so common!



© Bishesh Khanal, NAAMII

AI-powered Smartphone Microscopy
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AI-powered Smartphone Microscopy
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Need for a Larger Dataset and Better Accuracy
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Parasitoscope: AI-powered Smartphone Microscopy









# samples
Vegetable: 200/200
Water: 200/200
Stool: 1000/1000

Clinical Partner
Bayalpata Hospital, Accham

# samples
Vegetable: 200/200
Water: 200/200
Stool: 1000/1000

Clinical Partner
PPHL, Dhanusha

# samples
Vegetable: 200/200
Water: 200/200

# samples
Vegetable: 200/200
Water: 200/200
Stool: 848/1000

Clinical Partner
KIOCH, Jhapa

Sample Collection Stats
# smartphone images uploaded: 194,775
# brightfield images uploaded: 193,020

Image for Map of Nepal taken from here

https://upload.wikimedia.org/wikipedia/commons/thumb/f/fe/Provinces_of_Nepal.png/220px-Provinces_of_Nepal.png


Lack of experts

- Lack of medical doctors, radiologists in primary and community health care settings

Lack of devices, algorithms, or technologies

- CT Scans and MRIs are expensive; more advanced expensive not available

- AI: Lack of Data/Internet/compute resources/financial resource

Lack of research and innovation 

- Neglected Diseases

- Inability to solve problems quickly: Dengue is killing more & more people in Kathmandu

- Emerging useful technology being inaccessible (e.g. chatbot due to language barrier)
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Resource-Constrained Settings in Healthcare



Weakly Supervised

Semi-Supervised, Unsupservised learning

Synthetic Data

© Bishesh Khanal, NAAMII

Resource-Constrained Settings: Data Scarcity
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Minimal to no Finetuning in VLMs an Foundation Models

MICCAI Brats Workshop 2024

MICCAI 2024

ACCV 2024

Resource-Constrained Settings: Low Compute



Lack of experts

- Lack of medical doctors, radiologists in primary and community health care settings

Lack of devices, algorithms, or technologies

- CT Scans and MRIs are expensive; more advanced expensive not available

- AI: Lack of Data/Internet/compute resources/financial resource

Lack of research and innovation 

- Neglected Diseases

- Inability to solve problems quickly: Dengue is killing more & more people in Kathmandu

- Emerging useful technology being inaccessible (e.g. chatbot due to language barrier)
© Bishesh Khanal, NAAMII

Resource-Constrained Settings in Healthcare



• Nepal has high TB burden

• TB bacteria are spread from person 
to person through the air

• Multi-drug resistant TB is biggest 
bottleneck in its eradication

• Gene mutations leading to multi-
drug resistant TB are largely 
unknown

76

Tuberculosis: Still not a solved problem!

Lead: Dr. Raunak Shrestha
Computational Genomics 
Group @NAAMII
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ATGACAGGACTGCTGGACGGCAAACGGATTCTG

GTTAGCGGAATCATCACCGACTCGTCGATCGCGTTTC

GGAGGTTCCATCGTCGGCATGGACTTCGACCCGAGCCGGGCGAT

ACCTGCTACACGCGGCAGGCAACTATGCCCAACGG

GTTAGCGGAATCATCACCGACTCGTCGATCGCGTTTC

TB mutations

Predicting drug-resistant TB 
and drug-resistant mutations

Protein-Interaction Network

(work under progress)

Predicting Multi-drug Resistant TB from Whole Genome Sequence

Lead: Dr. Raunak Shrestha
Computational Genomics 
Group @NAAMII



Lack of experts

- Lack of medical doctors, radiologists in primary and community health care settings

Lack of devices, algorithms, or technologies

- CT Scans and MRIs are expensive; more advanced expensive not available

- AI: Lack of Data/Internet/compute resources/financial resource

Lack of research and innovation 

- Neglected Diseases

- Inability to solve problems quickly: Dengue is killing more & more people in Kathmandu

- Emerging useful technology being inaccessible (e.g. chatbot due to language barrier)
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Resource-Constrained Settings in Healthcare
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Sharma, M., …, & Bishesh Khanal. Evaluating Large Language Models’ Responses to Sexual and Reproductive Health Queries in Nepali. Under Review at Scientific Reports
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Resource-Constrained Settings in Healthcare

Health AI in Resource-Constrained Settings with Examples from Nepal

Trustworthy AI in Healthcare

© Bishesh Khanal, NAAMII

Outline



Risks due to things going wrong very high

Stronger regulatory frameworks for deployment approval

Clinical translation of research and products: What's for AI compared to clinical trials?

Implementation Science & Public Health: Looking into Health Systems and Socio-Economics

© Bishesh Khanal, NAAMII

Trustworthy AI in Healthcare



Lekadir, K., …, Khanal, B., …, et al. FUTURE-AI: International consensus guideline for trustworthy and deployable artificial intelligence in healthcare. Under review



FUTURE-AI: International consensus guideline for trustworthy and deployable artificial intelligence in healthcare. Karim Lekadir 
et al. BMJ 2025.

Guidelines for AI deployment in healthcare: Large collaborative
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Radiologists, Surgeons

- Most often the images are seen by medical professionals

- Medical Image Segmentation: a tedious time-consuming task

o How about language prompts to interactively speed up segmentations while being 
inherently more interpretable?

Trustworthy AI: Human in the Loop and Language Inputs



© Bishesh Khanal, NAAMII

Radiologists, Surgeons

- Most often the images are seen by medical professionals

- Medical Image Segmentation: a tedious time-consuming task

o How about language prompts to interactively speed up segmentations while being 
inherently more interpretable?

Vision Language Models

Trustworthy AI: Human in the Loop and Language Inputs
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Trustworthy AI: Explainability
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Trustworthy AI: Explainability

Binod Bhattarai
Lab @
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Trustworthy AI: Federated Learning

Binod Bhattarai
Lab @
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Binod Bhattarai
Lab @



@naamii_nepal
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https://naamii.org

@naamii_nepal

naamiinepal

@naamiiNepal
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