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These projects were executed during my previous posting as 
Assistant Collector, Etapalli and Project Officer, Integrated Tribal 
Development Project, Bhamragad in Gadchiroli district from June 

2021 to July 2023



Issuing Caste Certificates on BLOCKCHAIN 



Why?
Supporting the state administration to curb the 
menace of forgeries, and identify the right 
beneficiaries for delivery of government 
schemes/benefits 

Decentralization-aligned, deplatformation-
resistant alternative 

Publicly accessible information still dependent 
on human trust (paper records) or data in 
government cloud repositories, susceptible to 
controls, biases and manipulations 

Transition from fiat information (it’s true 
because an officer said so!) to code based 
information
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• Public blockchains (eg: Ethereum, Polygon 
POS) are open state databases that anyone 
can audit or read or write on 

• Public blockchains make up the best ledger of 
record to commit or anchor citizen records to 
impart the highest level of reliability, 
immutability, security, open access and 
transparency 

• Concept of true democratization of e-
governance using Web3: a crucial inspiration 
to implement blockchain based caste 
certificates in Etapalli
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What?
State issues digitally signed caste certificates to its 
citizens via the ‘MahaOnline’ portal 

Internally trackable, no easy mechanism for external 
third parties to verify 

• Cryptographically commits selective details of every 
caste certificate fetched from the ‘MahaOnline’ 
portal on the polygon POS blockchain 

• Generates unique QR code consisting of blockchain-
proofs which are embedded on each caste certificate 

• Open verif ication system avai lable on the 
government website will enable entities to instantly 
authent icate cert i f icates with the help of 
uncensorable, publicly auditable data stored on-
chain (on public blockchain)
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https://www.linkedin.com/pulse/e-governance-web3-maharashtra-pioneers-indias-next-tech-shubham-gupta?trk=public_profile_article_view
https://gadchiroli.gov.in/etapalli/


How?

Blockchain system consists of an 
Issuance DApp (DApps are 
decentralized applications built on 
top of public blockchains) and a 
Verification DApp 

The issuance DApp is installed on the 
SDO’s (Sub Division Officer) system, 
where blockchain enabled caste 
certificates are generated
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Issuance DApp
Step 1: PDF certificates generated by MahaOnline portal are input to the issuance DApp 

Step 2: Issuance DApp parses the important fields and calculates hashes (SHA 256 Hash) 
of each field; Hashes are irreversible fingerprints of digital data 

Step 3: Issuance DApp further combines all hashes together to produce a single final 
hash. This final hash is stored on Polygon POS blockchain smart contract mapped 
against the on-chain digital signature of the SDO 

Step 4: Upon successful upload of the final hash (for each certificate) on the blockchain, 
the blockchain returns transaction data. The same is captured by the issuance DApp 

Step 5: The issuance DApp generates a QR code consisting of blockchain transaction 
data and the important fields parsed originally from the certificate. This QR code is 
appended to the original caste certificate to form a blockchain-powered caste certificate
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https://www.youtube.com/watch?v=2BldESGZKB8&t=6s
https://polygonscan.com/address/0x2cB704fd10D9C07dDc4005a590e8453f6127dB94#code
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Verification DApp
Verification DApp is hosted on the Gadchiroli district administration website (by 
NIC). The process of verification is done within a matter of 10 seconds!  
 
The verification DApp will: 

Step 1: Read entries (both certificate data and blockchain data) from the QR code 

Step 2: Progressively hash all certificate data entries to arrive at the final hash 

Step 3: Check the availability and validity of the final hash on the smart contract 
using the blockchain data 

Step 4: If the final hash is found to be valid on the blockchain, display the fields 
fetched from the QR code to the user so that he/she can cross verify the fields 
shown on the screen with that of the caste certificate
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• Any tampering done by an external party to the QR code data will be immediately 
detected during verification since this will cause drastic changes to the final hash of the 
certificate data 

• Even if a malicious actor creates a fake caste certificate but pastes a valid QR code on it, 
the verifier will be able to easily detect the forgery since there’ll be a mismatch between 
the data shown on the verification portal and the forged certificate being verified
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Impact
• Around 65,000 blockchain based caste 

certificates issued (between June 2022 to 
December 2022) 

• Beneficiary targeting for government 
schemes improved Only blockchain 
based caste certificates accepted as valid 
proof. Elimination of dummy beneficiaries 
  

• Third party verification made simpler and 
efficient. Around 25% reduction in 
number of third party offline requests 

• Model adopted by Dumka district in 
Jharkhand and state government in 
Chattisgarh
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Recognised in 75 best practices in India, jointly by NITI Aayog and UNDP  

(E-governance and digitization)
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https://niti.gov.in/sites/default/files/2023-05/Best-Practices.pdf


17

“Source of truth for citizen records will no longer be the dusty files 
racked in Government offices or the administrator governed data on 
cloud repositories. Instead, it’ll be the undeniable, cryptographically 

verifiable data proofs stored on-chain”



Artificial Intelligence
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IMPLEMENTATION IN FIELD ADMINISTRATION



Nutrition Traceability 
and Impact Assessment
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BRIEF INFORMATORY VIDEO OF THE PROJECT

https://drive.google.com/file/d/19EKzz_OW16kUv5A6494sJkyyTJXQLg3h/view?usp=drive_link
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Delivering quality meals using artificial intelligence 
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PREVENTION OF DUPLICITY IN MEALS: 
FACIAL RECOGNITION BASED ATTENDANCE



DAILY MEAL REPORT FOR 222 STUDENTS



222 Students  
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Objective 1 : Tracking Actual Meals Served 



Objective 2 : Menu Compliance 
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Objective 3 : Nutrition Tracking with Every Meal 
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BMI / Growth Todsa
Thinness 10%

Underweight 25%
Normal 62%

Overweight 3%
Obese 0%

Objective 4 : BMI tracking (Underweight, Normal, Overweight & Obese) 
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Objective 5 : Nutrition and Health Report Card for All Students 

28



Objective 6 : Nutrition vs BMI correlation (to do targeted Nutrition Delivery) 
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 Achieved 

October 2022

Objective 7 : IMProvement in quality served(without direct enforcement) 

    December 2022
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Objective 8 : 6 seconds per meal for scanning 
with 93% efficiency 
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10 Meal Scans Per Minute
600 Scans / Hr Peak Scan Rate Achieved 



After the implementation of this project in Todsa school, 40 out of 61 students 
escaped malnutrition and were categorised as normal.

Moreover, the project’s utility can be scaled up with keeping in mind the PM 
POSHAN (erstwhile mid day meal) scheme of Government of India implemented 

jointly with states with an annual outlay of around Rs. 20,000 crores.

A mobile app version (less cost intensive) with built in AI capabilities is in works 
for quick scale up.

All for our children to be HEALTHIER and HAPPIER!



MEDIA APPRECIATION



Food for thought! 
Poten&al uses of AI in governance

CCTV footage analysis for criminal matters, law & order as 
well as traffic management

Quality assurance and maintenance of public assets and 
services (sewer lines, electric cables, etc.)

Efficient utilisation of available resources such as energy 
(demand and supply balance)

Marking exam papers and personalised recommendations for 
revision (Imagine exam papers being checked by AI algorithm!)

Handling disease spreads as well as individualised 
recommendations for potential health concerns
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Powered by  
e-Governance!
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