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Faculty Mission: Enable 49 ML & AI 
Solutions 

That 1.4 Billion People Are Waiting 
For 

Where Intelligent Software Meets Designed-and-Built-in-India Hardware 

Appendix A6: Master Solutions Index — All 52 Solutions 

The complete cross-reference: solution ID → domain → year suitability → POC entry → 
engineering target → certification → impact 

For: All Faculty | CSE & ECE Departments | HODs | Placement Coordinators | Students 

Part of Document Set: Appendix A (A1 Agriculture, A2 Healthcare, A3 Smart Cities, A4 Manufacturing, A5 
Water/Governance, A6 Master Index) 
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How to Use This Master Index 

This appendix is not for reading in one sitting. 

It is a reference map. 

 

Use it to: 

  Identify final year project topics relevant to your domain 

  Specify hardware and software requirements before approving a project 

  Connect students to government APIs relevant to their solution 

  Argue for lab equipment based on specific solution requirements 

  Build a department research agenda around real Indian problems 

 

Each solution is specified across five dimensions: 

  Scale — how big is this problem in India? 

  Impact — what changes if this is solved? 

  Hardware needed — what must be designed and built? 

  Software needed — what must be written and integrated? 

  Why local — why cannot this be imported or outsourced? 

 

This document is Appendix A6 — the Master Index. It contains every solution in one navigable 
reference. The detailed per-solution specifications (hardware dimensions, sensor integrity notes, 
full API lists, regulatory paths) are in the domain-specific documents A1 through A5. 

 

Document Navigation Map 

Document Domain Solutions Key Audience 

A1 Agriculture & Grain AG-1 to AG-6, GR-1 to GR-5 
(11 solutions) 

Agri-focused teams, rural IoT projects 

A2 Healthcare & Cold 
Chain 

HC-1 to HC-6, CC-1 to CC-3 (9 
solutions) 

Biomedical, pharma, ABDM projects 

A3 Smart Cities & Energy SC-1 to SC-6, EN-1 to EN-5 (11 
solutions) 

Urban infra, DISCOM, smart meter 
teams 

A4 Manufacturing & 
Transport 

MF-1 to MF-5, TR-1 to TR-5 (10 
solutions) 

MSME, automotive, AIS-140 projects 

A5 Water, Environment & 
Governance 

WE-1 to WE-5, GV-1 to GV-4, 
ED-1 to ED-2 (11 solutions) 

Environmental monitoring, 
governance 

A6 (this) Master Index All 52 solutions HODs, all faculty, student project 
selection 

 

⚠ THE POC HONESTY REMINDER — carried throughout all Appendix A documents 
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Every hardware specification in this appendix describes the engineering-grade product 
requirement. 

Not the POC dev board. 

 

POC boards for logical check → Appendix B: Hardware Stack | 'Where to Buy 
Development Boards in India' 

Engineering hardware design → Appendix C: Engineering Integrity | 'What Changes: Dev 
Board vs Custom PCB' 
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Part 1: Agriculture & Food — Solutions AG-1 to 
GR-5 

11 solutions across agriculture and grain management. Combined annual impact: ₹2,91,000 
crore. Covers 140 million farming households, 600,000 villages, and India's entire food supply 
chain from soil to PDS beneficiary. 

 

ID Solution Year POC Entry Engineering Target Certification Impact 

AG-
1 

Soil & Crop 
Intelligence Network 

Year 
2–3 

ESP32 + 
capacitive soil 
sensor + 
ThingSpeak 

STM32U5 + 4-layer 
PCB + NABL sensor + 
LoRa STM32WL + IP67 

None 
mandatory 

₹1,50,000 
Cr 

AG-
2 

Cold Chain for 
Perishables 

Year 
3–4 

ESP32 + 
DS18B20 + 
ThingSpeak 

Custom PCB + NABL 
PT100 RTD + NB-IoT + 
GPS + NFC seal + IP67 

FSSAI 
Schedule 4 

₹23,000 
Cr 

AG-
3 

Drip Irrigation 
Automation 

Year 
2–3 

Arduino + soil 
moisture + relay 
+ Blynk 

STM32U5 + 4-layer 
PCB + ultrasonic flow 
meter + solenoid driver 
+ LoRa 

None 
mandatory 

₹30,000 
Cr 

AG-
4 

Livestock Health 
Monitoring 

Year 
3–4 

Arduino Nano 33 
BLE Sense + 
Edge Impulse 
motion 

Custom nRF5340 PCB 
+ body-safe enclosure 
+ BLE + LoRa gateway 
+ INAPH API 

None 
mandatory 

₹20,000 
Cr 

AG-
5 

Aquaculture & 
Fishery Monitoring 

Year 
3–4 

ESP32 + pH 
sensor + DO 
sensor + 
ThingSpeak 

STM32H7 + multi-
channel ADC + marine-
grade SS316L housing 
+ LoRa + solar MPPT 

PMMSY 
compliance 

₹15,000 
Cr 

AG-
6 

Farm Equipment 
Telematics 

Year 
3–4 

ESP32 + OBD-II 
module + GPS + 
ThingSpeak 

Custom PCB + 
vibration sensor + fuel 
flow meter + 4G 
modem + GPS + IP54 

AIS 140 ₹12,000 
Cr 

GR-
1 

Smart Silo & 
Godown Monitoring 

Year 
3–4 

ESP32 + DHT22 
+ CO2 sensor + 
ThingSpeak 

STM32U5 cluster + 
grain probe sensors + 
CO2 + load cell + 
STM32WL LoRa + IP65 
+ FCI FIMS API 

WDRA 
compliance 

₹12,000 
Cr 

GR-
2 

Farm-Gate Grain 
Quality Grading 

Year 
4 

AS7265x spectral 
sensor + ESP32 
+ basic 
classification 

NXP i.MX8M Plus + 
NIR module + camera + 
GPS + NABL 
calibration + e-NAM 
API 

NABL 
calibration 

₹25,000 
Cr 

GR-
3 

Rodent & Pest 
Infestation 
Detection 

Year 
3–4 

Arduino Nano 33 
BLE Sense + 
Edge Impulse 
audio 

STM32N6 + acoustic 
array + X-CUBE-AI 
audio ML + LoRa + FCI 
API 

None 
mandatory 

₹6,000 Cr 

GR-
4 

PDS Supply Chain 
Visibility 

Year 
3 

ESP32 + RFID 
RC522 + HX711 
load cell + 
ThingSpeak 

STM32 + UHF RFID 
reader + legal 
metrology certified 

Legal 
Metrology 

₹10,000 
Cr 

https://www.seekerssignpost.com/


6 
Home | Seekers Signpost Rev1.0, May2026 

ID Solution Year POC Entry Engineering Target Certification Impact 

scale + NB-IoT + 
Aadhaar API 

GR-
5 

MSP Grain 
Procurement 
Monitoring 

Year 
3–4 

Arduino + HX711 
+ load cell + 
serial monitor 

STM32H7 + 24-bit ADC 
+ legal metrology 
certified load cell + 4G 
+ NAFED API 

Legal 
Metrology 

₹8,000 Cr 

 

Agriculture & Grain — Key Government APIs 

API / Platform URL What It Enables 

PM-KISAN pmkisan.gov.in Farmer identity verification, benefit linkage 

e-NAM enam.gov.in Grain price feed, mandi integration 

FCI FIMS fci.gov.in Grain stock monitoring, procurement data 

WDRA wdra.gov.in Digital warehouse receipts 

PM-KUSUM mnre.gov.in/pm-kusum Solar pump scheme integration 

NAFED nafed-india.com MSP procurement, price data 

CHC Portal chcfarm.in Custom hiring centre for farm equipment 

INAPH inaph.nddb.coop National animal disease reporting 

PMMSY dof.gov.in/pmmsy Fishery scheme integration 

Agmarknet agmarknet.gov.in Mandi prices, market data 

 

Agriculture & Grain — Critical Sensor Integrity Notes 

AG-1 Soil moisture: AC excitation at 1–10 kHz mandatory. DC causes electrolysis. SS316L 
electrodes. NABL calibration traceable to NPL. Lifetime: 6–18 months. 

AG-2 Cold chain temperature: NABL calibrated PT100 RTD. Calibration certificate travels 
with consignment. Dashboard shows calibration status per reading. 

AG-3 Flow meter: Calibrated against volumetric reference. Soil moisture AC excitation 
mandatory. Firmware monitors calibration drift. 

AG-5 DO sensor: Membrane degrades in saline water — replacement schedule 
mandatory. pH requires daily buffer calibration in marine environment. 

GR-1 CO2 sensor: Factory calibration + field verification against reference gas. Load cell 
requires certified dead weight calibration. 

GR-2 NIR spectrometer: NABL accredited lab calibration against wet chemistry reference. 
Recalibration required seasonally for new crop varieties. 

GR-4 & GR-5 Weighing: Legal Metrology Department certification required — not just 
NABL. Annual renewal under Weights & Measures Act. 
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Part 2: Healthcare & Cold Chain — Solutions HC-
1 to CC-3 

9 solutions across healthcare and cold chain logistics. Combined annual impact: ₹2,89,000 
crore. Covers 650 million people without specialist access, 30 million pregnancies, 90 million 
immunisations, and India's entire pharmaceutical distribution chain. 

 

CRITICAL: Any device measuring a physiological parameter for clinical use is a medical 
device under CDSCO. 

No human subject testing without CDSCO clearance and ethics committee approval. 

POC devices (AD8232, MAX30102) are for logic verification only. Never connect to a 
human body without CDSCO clearance. 

DC excitation on body electrodes is a patient safety failure. AC coupling mandatory for all 
body sensors. 

 

ID Solution Year POC Entry Engineering 
Target 

Certification Impact 

HC-
1 

Rural Remote 
Patient Monitoring 

Year 4 — 
ECE+CSE 
joint 

AD8232 + 
Arduino + serial 
plotter — NO 
human use 

STM32N6 + custom 
body-safe ECG 
frontend + X-
CUBE-AI + BLE + 
ABDM API 

CDSCO 
Class B + 
IEC 60601-1 
+ IEC 
60601-2-47 

₹2,00,000 
Cr 

HC-
2 

Vaccine & Medicine 
Cold Chain 

Year 3–4 ESP32 + 
DS18B20 + 
ThingSpeak 

STM32U5 + NABL 
+ WHO PQS 
PT1000 RTD + NB-
IoT + NFC + IP67 + 
CoWIN API 

WHO PQS 
E6/TR06 + 
CDSCO 
notification 

₹5,000 Cr 

HC-
3 

Maternal & Neonatal 
Health Monitoring 

Year 4 — 
ECE+CSE 
joint 

MAX30102 + 
Arduino — NO 
patient use 

Custom nRF5340 
PCB + CDSCO-
cleared sensor 
frontend + BLE + 
JSSK API + ANM 
app 

CDSCO 
Class B + 
IEC 60601-
2-55 

₹15,000 Cr 

HC-
4 

TB Patient 
Adherence 
Monitoring 

Year 3 ESP32 + 
capacitive 
touch + BLE + 
Firebase 

STM32 + capacitive 
sensing array + 
EVRD camera + 
BLE + NB-IoT + Ni-
kshay API 

CDSCO 
Class A if 
clinical 
claims 

₹8,000 Cr 

HC-
5 

Hospital Asset & 
Patient Tracking 

Year 3–4 ESP32 BLE 
scanner + 
Node-RED + 
Grafana 

nRF5340 BLE tags 
+ DW3000 UWB 
anchors + RPi CM4 
RTLS server + 
NABH API 

NABH 
compliance 
+ DPDP Act 

₹10,000 Cr 

HC-
6 

Mental Health Early 
Warning 

Year 4 MAX30105 + 
Arduino + Edge 
Impulse HRV 

Custom nRF5340 
PCB + GSR + 
optical HRV + 
actigraphy + BLE + 
iCall API 

CDSCO 
Class A if 
clinical + 
DPDP Act 

₹20,000 Cr 
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ID Solution Year POC Entry Engineering 
Target 

Certification Impact 

CC-
1 

Food & Perishable 
Cold Chain 

Year 3–4 ESP32 + 
DS18B20 + 
GPS + 
ThingSpeak 

Custom PCB + 
FSSAI-grade 
PT1000 RTD + 
GPS + NFC + 4G + 
IP67 + ONDC API + 
e-NAM API 

FSSAI Food 
Safety Act 
Schedule 4 

₹23,000 Cr 

CC-
2 

Pharmaceutical & 
Medicine Cold 
Chain 

Year 4 ESP32 + 
DS18B20 + 
RTC + SD card 

STM32U5 + NABL 
WHO TIR32 
PT1000 + tamper 
seal + 4G + 21 CFR 
audit firmware + 
CDSCO API 

WHO TIR32 
+ Schedule 
M + 21 CFR 
Part 11 

₹5,000 Cr 

CC-
3 

ASHA Last-Mile 
Vaccine Monitor 

Year 4 Arduino Nano + 
DS18B20 + 
NFC tag writer 

Custom ultra-low-
power MCU + WHO 
PQS calibrated 
sensor + NFC + 
coin cell + IP68 + 
CoWIN API 

WHO PQS 
E6/TR06 + 
UIP 
guidelines 

₹3,000 Cr 

 

Cold Chain Temperature Bands — The Engineering Specification 

Solution Regulator Calibration 
Standard 

Temperature Band Tolerance 

CC-1 Food cold 
chain 

FSSAI FSSAI Schedule 
4 

Frozen: -18°C | Chilled: 0–4°C | 
Cool: 8–15°C | Ambient: 15–25°C 

±0.3°C 

CC-2 Pharma 
cold chain 

CDSCO / WHO WHO TIR32 Frozen: -20°C | Refrigerated: 2–8°C 
| Room: 15–25°C | Per drug spec 

±0.1°C 

CC-3 Vaccine 
last mile 

WHO PQS WHO PQS 
E6/TR06 

+2°C to +8°C (most vaccines) | 
OPV: -15°C to -25°C 

±0.5°C 

HC-2 Vaccine 
cold chain 
(distribution) 

WHO PQS + 
CoWIN 

WHO PQS 
E6/TR06 

+2°C to +8°C ±0.1°C 

 

Healthcare & Cold Chain — Key Government APIs 

API / Platform URL What It Enables 

ABDM / ABHA abdm.gov.in + 
sandbox.abdm.gov.in 

Health ID, health records, facility registry 

PM-JAY pmjay.gov.in Insurance linkage, hospital empanelment 

CoWIN cowin.gov.in Vaccine tracking, immunisation records 

eVIN evin.in Electronic vaccine intelligence network 

Ni-kshay nikshay.in TB patient management, NTEP 

JSSK nhm.gov.in Janani Shishu Suraksha — maternal benefits 

PMSMA pmsma.nhp.gov.in Maternity protection scheme API 
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API / Platform URL What It Enables 

NABH nabh.co Hospital accreditation standards 

iCall icallhelpline.org Mental health helpline integration 

ONDC ondc.org Open network for digital commerce — food cold chain 
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Part 3: Smart Cities & Energy — Solutions SC-1 
to EN-5 

11 solutions across smart cities and energy. Combined annual impact: ₹2,44,000 crore. Covers 
water leak detection, hyperlocal AQI, solid waste, street lighting, flood warning, smart parking, 
smart metering, solar micro-grid, industrial energy audit, EV charging, and coal mine safety. 

 

ID Solution Year POC Entry Engineering Target Certification Impact 

SC-
1 

Water Leak 
Detection & Digital 
Twin 

Year 3–4 ESP32 + YF-
S201 + 
pressure sensor 
+ ThingSpeak 

STM32H7 + EM flow 
meter + acoustic 
correlator + NB-IoT 
+ IP68 + AMRUT 
API 

BIS IS 
13469 + 
Legal 
Metrology 

₹18,000 Cr 

SC-
2 

Hyperlocal AQI 
Network 

Year 3 ESP32 + 
MQ135 + 
PMS5003 + 
ThingSpeak 

STM32U5 + 
electrochemical 
NO2/O3 + PMS5003 
+ NB-IoT + CPCB 
NAQI calibration 

CPCB NAQI 
compliance 

₹30,000 Cr 

SC-
3 

Solid Waste 
Management 

Year 3 ESP32 + HC-
SR04 ultrasonic 
+ GPS + 
ThingSpeak 

STM32U5 + 
calibrated ultrasonic 
+ tilt + NB-IoT + 
SBM 2.0 API 

SBM 2.0 
compliance 

₹10,000 Cr 

SC-
4 

Smart Street 
Lighting 

Year 2–3 ESP32 + LDR + 
relay + Blynk 

STM32U5 + DALI 
driver + current 
sensor + NB-IoT + 
EESL API 

BIS IS 
14697 + 
EESL 
scheme 

₹6,000 Cr 

SC-
5 

Flood Early Warning Year 3–4 ESP32 + HC-
SR04 + rain 
gauge + LoRa + 
ThingSpeak 

STM32U5 + 
calibrated pressure 
+ rain gauge + LoRa 
+ satellite backhaul 
+ NDMA API 

NDMA 
compliance 
+ CAP 
standard 

₹20,000 Cr 

SC-
6 

Smart Parking & 
Traffic Management 

Year 4 ESP32 + 
ultrasonic + 
OpenCV + 
Raspberry Pi 

Qualcomm 
QCS6490 + ANPR 
camera + 5G + 
VAHAN API + 
MoRTH compliance 

VAHAN API 
+ MoRTH 

₹15,000 Cr 

EN-
1 

Smart Metering & 
AT&C Loss 
Reduction 

Year 4 ESP32 + 
PZEM-004T + 
ThingSpeak 

Custom 4-layer PCB 
+ BIS IS 16444 
energy IC + tamper 
sensor + NB-IoT + 
RDSS MDMS API 

BIS IS 
16444 + 
Legal 
Metrology 
(mandatory) 

₹35,000 Cr 

EN-
2 

Solar Micro-Grid 
Management 

Year 3–4 Arduino + solar 
panel + TP4056 
+ voltage 
divider 

STM32H7 + MPPT 
controller + LiFePO4 
BMS + LoRa + PM-
KUSUM API 

CEA 
microgrid 
regulation + 
BIS 

₹25,000 Cr 

EN-
3 

Industrial Energy 
Audit System 

Year 3–4 ESP32 + 
PZEM-004T + 
Modbus + 
ThingSpeak 

STM32H7 + CAT III 
CT clamps + RS485 
Modbus + 4G + BEE 
PAT API 

BEE PAT 
scheme + 
ISO 50001 

₹60,000 Cr 
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ID Solution Year POC Entry Engineering Target Certification Impact 

EN-
4 

EV Charging 
Network 
Management 

Year 4 ESP32 + relay 
+ RFID + 
ThingSpeak 

NXP i.MX8M + 
OCPP 2.0.1 + BIS 
EVSE type-tested 
hardware + 4G + 
FAME II API 

BIS + CEA + 
Legal 
Metrology 

₹10,000 Cr 

EN-
5 

Coal Mine Safety 
Monitoring 

Year 4 — 
advanced 

ESP32 + MQ-4 
(lab only — 
never in mine) 

STM32N6 + ATEX-
certified CH4/CO/O2 
sensors + leaky 
feeder radio + 
DGMS API 

ATEX/IECEx 
mandatory + 
DGMS 

₹15,000 Cr 

 

Smart Cities & Energy — Key Government APIs 

API / Platform URL What It Enables 

RDSS / MDMS rdss.gov.in Smart meter data management, AT&C loss tracking 

CPCB NAQI cpcb.nic.in Air quality index submission, station registration 

AMRUT 2.0 amrut.gov.in / smartcities.gov.in Smart city mission integration 

NDMA ndma.gov.in Disaster warning, flood alert protocols 

VAHAN vahan.parivahan.gov.in Vehicle data, traffic enforcement 

EESL eeslindia.org Energy efficiency scheme, street lighting 

PM-KUSUM mnre.gov.in/pm-kusum Solar pump scheme, micro-grid support 

BEE PAT beeindia.gov.in Energy audit, Perform Achieve Trade scheme 

FAME II fame2.heavyindustries.gov.in EV charging infrastructure scheme 

DGMS dgms.gov.in Directorate General of Mines Safety 
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Part 4: Manufacturing & Transport — Solutions 
MF-1 to TR-5 

10 solutions across manufacturing and transport. Combined annual impact: ₹1,92,000 crore. 
Covers 63 million MSMEs, 4.5 lakh preventable road deaths, factory safety, supply chain, 
quality inspection, school bus safety, railway track health, and port logistics. 

 

ID Solution Year POC Entry Engineering Target Certification Impact 

MF-
1 

MSME Predictive 
Maintenance 

Year 
3–4 

Arduino Nano 
33 BLE Sense + 
Edge Impulse 
vibration 

STM32N6 + MEMS 
accelerometer + CT 
clamp + RS485 + 4G 
+ WhatsApp API 

None 
mandatory 

₹40,000 Cr 

MF-
2 

Factory Worker 
Safety System 

Year 
3–4 

Arduino Nano 
33 + Edge 
Impulse fall 
detection 

nRF5340 wearable + 
gas detector + UWB 
RTLS + DGFASLI 
compliance firmware 

IEC 60079-
29-1 + 
DGFASLI 

₹12,000 Cr 

MF-
3 

Quality Inspection 
Vision System 

Year 
3–4 

Raspberry Pi + 
camera + 
OpenCV + 
YOLO 

NVIDIA Jetson 
Nano/Orin + GigE 
industrial camera + 
YOLO edge model + 
OPC-UA 

IATF 16949 
if automotive 

₹32,000 Cr 

MF-
4 

Supply Chain PLI 
Traceability 

Year 3 ESP32 + RFID 
RC522 + GPS + 
ThingSpeak 

Custom RFID UHF 
gateway + STM32H7 
+ 4G + GeM API + e-
Way Bill GSTN 

PLI 
compliance 
+ GSTN 

₹8,000 Cr 

MF-
5 

Textile Quality 
Monitoring 

Year 
3–4 

ESP32 + 
TCS34725 
colour + 
ThingSpeak 

STM32H7 + 
spectrophotometer + 
Coral Edge TPU + 
loom interface + 
ATUFS API 

ATUFS + 
CPCB CETP 

₹18,000 Cr 

TR-
1 

Vehicle Telematics & 
Road Safety 

Year 
3–4 

ESP32 + GPS + 
OBD-II module 
+ ThingSpeak 

AEC-Q100 grade 
PCB + multi-GNSS 
(GPS + NavIC) + 4G 
+ AIS 140 protocol + 
iRAD API 

AIS 140 
mandatory + 
ISO 26262 

₹12,000 Cr 

TR-
2 

Public Transport 
Management 

Year 
3–4 

ESP32 + GPS + 
IR passenger 
counter + 
ThingSpeak 

AIS 140 VTU + 
NCMC AFC terminal 
+ GTFS real-time API 
+ passenger ML 

AIS 140 + 
NCMC 

₹20,000 Cr 

TR-
3 

Railway Track Health 
Monitoring 

Year 4 Arduino + 
MEMS + Edge 
Impulse 
vibration 
classification 

STM32N6 + acoustic 
emission sensor + 
strain gauge + LoRa 
+ satellite + RDSO 
API 

RDSO type 
approval 
(mandatory) 

₹15,000 Cr 

TR-
4 

Inland Waterway & 
Port Logistics 

Year 4 ESP32 + GPS + 
ultrasonic depth 
+ ThingSpeak 

Marine AIS 
transponder + draft 
sensor + VDES 
satellite + Sagarmala 
API + DG Shipping 

SOLAS + 
DG Shipping 

₹30,000 Cr 
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ID Solution Year POC Entry Engineering Target Certification Impact 

TR-
5 

School Bus Safety 
System 

Year 3 ESP32 + GPS + 
RFID + 4G + 
Google Maps 

AIS 140 certified VTU 
+ RFID student 
attendance + fatigue 
detection camera + 
parent app 

AIS 140 + 
Motor 
Vehicles Act 

₹5,000 Cr 

 

Manufacturing & Transport — Key Government APIs 

API / Platform URL What It Enables 

iRAD irad.gov.in Integrated Road Accident Database 

VAHAN vahan.parivahan.gov.in Vehicle registration, driver licence 

AIS 140 Portal morth.nic.in Vehicle tracking device certification 

RDSO rdso.gov.in Railway standards, type approval 

GeM gem.gov.in Government e-Marketplace, PLI tracking 

GSTN e-Way Bill ewaybillgst.gov.in Goods movement tracking, GST compliance 

Sagarmala sagarmala.gov.in Port logistics, waterway monitoring 

NCMC ncmc.gov.in National Common Mobility Card, AFC 

ATUFS texmin.nic.in Amended Technology Upgradation Fund 

DGFASLI dgfasli.gov.in Factory safety, worker protection standards 
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Part 5: Water, Environment, Education & 
Governance — Solutions WE-1 to GV-4 

11 solutions across water, environment, education and governance. Combined annual impact: 
₹3,50,000 crore. Covers river quality, groundwater depletion, coastal warning, effluent 
monitoring, forest fire, smart classrooms, ITI skill labs, disaster warning, border security, smart 
policing, and election monitoring. 

 

ID Solution Year POC Entry Engineering Target Certification Impact 

WE-
1 

River Quality 
Monitoring Buoy 

Year 3–4 ESP32 + pH 
module + 
turbidity + 
ThingSpeak 

STM32H7 + multi-
parameter sonde + 
anti-fouling coating 
+ LoRa + CPCB 
WQMS API 

CPCB 
WQMS 
mandatory + 
Namami 
Gange 

₹70,000 Cr 

WE-
2 

Groundwater Level 
Monitoring 

Year 3 ESP32 + 
pressure 
sensor + TDS 
meter + 
ThingSpeak 

STM32U5 + 
piezometric 
pressure transducer 
+ NB-IoT + IP68 + 
CGWB API 

CGWA 
compliance 

₹50,000 Cr 

WE-
3 

Coastal & Tsunami 
Early Warning 

Year 4 — 
advanced 

ESP32 + 
pressure + 
SMS module — 
lab only 

Deep ocean BPR 
buoy + seismic 
sensor + satellite 
uplink + INCOIS API 
+ GLOSS network 

INCOIS + 
IMO SOLAS 
+ GLOSS 

₹1,00,000 
Cr 

WE-
4 

Industrial Effluent 
OCEMS 

Year 4 ESP32 + pH + 
turbidity + flow 
meter + 
ThingSpeak 

STM32U5 + certified 
analyser modules + 
crypto seal + 4G + 
CPCB OCEMS 
protocol 

CPCB 
OCEMS 
mandatory 
(no 
alternative) 

₹8,000 Cr 

WE-
5 

Forest Fire & 
Wildlife Monitoring 

Year 3–4 Arduino + MQ-2 
smoke + PIR + 
camera + LoRa 

STM32N6 + multi-
sensor fusion + 
thermal camera + 
LoRa mesh + 
satellite + FSI API 

FSI 
compliance 
+ NDMA 

₹8,000 Cr 

ED-
1 

Smart Classroom 
Monitoring 

Year 2–3 ESP32 + RFID 
+ DHT22 + 
ThingSpeak 

Custom MCU + 
biometric 
attendance + CO2 
air quality + UDISE+ 
API + DPDP 
compliant 

DPDP Act + 
UIDAI 
Aadhaar 

₹9,000 Cr 

ED-
2 

ITI Skill Lab 
Equipment 
Monitoring 

Year 3 Arduino + CT 
clamp + RFID + 
ThingSpeak 

STM32H7 + CT 
clamp + RFID + 
equipment utilisation 
ML + NCVT MIS 
API 

NCVT MIS 
compliance 

₹5,000 Cr 

GV-
1 

Multi-Hazard 
Disaster Warning 

Year 4 ESP32 + 
MPU6050 + 
rain gauge + 
LoRa + 
ThingSpeak 

STM32N6 + multi-
hazard sensors + 
LoRa mesh + 
satellite backhaul + 
NDMA CAP API 

NDMA + 
CAP 
standard 
mandatory 

₹40,000 Cr 
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ID Solution Year POC Entry Engineering Target Certification Impact 

GV-
2 

Smart Border 
Security 

Year 4 — 
advanced 

ESP32 + PIR + 
LoRa + 
ThingSpeak 

STM32N6 + dual-
technology 
PIR/microwave + 
thermal camera + 
encrypted mesh + 
MHA API 

MHA + 
DRDO + 
NCSC 
security 
audit 

₹20,000 Cr 

GV-
3 

Smart Police 
Surveillance 

Year 4 Raspberry Pi + 
camera + 
OpenCV + face 
detection 

Qualcomm 
QCS6490 + 4K 
ANPR camera + 5G 
+ CCTNS API + 
ethics audit 
mandatory 

CCTNS + 
MHA + 
ethics audit 

₹30,000 Cr 

GV-
4 

Election 
Infrastructure 
Monitoring 

Year 4 ESP32 + PIR + 
RFID + GPS + 
ThingSpeak 

STM32U5 + 
biometric reader + 
RFID + GPS + ECI 
API + UIDAI + 
DPDP compliant 

ECI + UIDAI 
+ DPDP Act 

₹10,000 Cr 

 

Water, Environment & Governance — Key Government APIs 

API / Platform URL What It Enables 

CPCB WQMS cpcb.nic.in Water quality monitoring station data submission 

CGWB cgwb.gov.in Central Ground Water Board, borewell data 

INCOIS incois.gov.in Ocean information, tsunami warnings 

FSI fsi.nic.in Forest Survey of India, fire alerts 

NDMA ndma.gov.in Disaster management, CAP alert protocol 

CCTNS ncrb.gov.in Crime & Criminal Tracking Network System 

ECI eci.gov.in Election Commission monitoring portal 

UDISE+ udiseplus.gov.in Unified District Information System for Education 

NCVT MIS ncvtmis.gov.in National Council for Vocational Training 

Namami Gange nmcg.nic.in River rejuvenation, WQMS integration 
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Aggregated Impact Summary — All 52 Solutions 

Domain Solutions Total Annual Impact Year Range 

Agriculture 6 (AG-1 to AG-6) ₹2,30,000 Cr Year 2–4 

Grain Management 5 (GR-1 to GR-5) ₹61,000 Cr Year 3–4 

Healthcare 6 (HC-1 to HC-6) ₹2,58,000 Cr Year 3–4 (joint) 

Cold Chain 3 (CC-1 to CC-3) ₹31,000 Cr Year 3–4 

Smart Cities 6 (SC-1 to SC-6) ₹99,000 Cr Year 2–4 

Energy & Utilities 5 (EN-1 to EN-5) ₹1,45,000 Cr Year 3–4 

Manufacturing & MSME 5 (MF-1 to MF-5) ₹1,10,000 Cr Year 3–4 

Transportation 5 (TR-1 to TR-5) ₹82,000 Cr Year 3–4 

Water & Environment 5 (WE-1 to WE-5) ₹2,36,000 Cr Year 3–4 

Education & Skilling 2 (ED-1 to ED-2) ₹14,000 Cr Year 2–3 

Governance & Safety 4 (GV-1 to GV-4) ₹1,00,000 Cr Year 4 

TOTAL 52 solutions ₹13,66,000 Cr (₹13.66 lakh 
crore) 

Year 2–4 

 

Note: Cold chain separated from agriculture adds 3 solutions. Updated total — 52 
solutions. 

₹13.66 lakh crore annual impact potential. 

Waiting for engineers trained in India's classrooms. 
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Year-Wise Project Selection Guide 

Faculty use this to assign projects matched to student readiness. Every entry is a real problem, 
not a textbook exercise. 

 

For Year 2 Students — Start Simple, Start Real 

Goal: First contact with a real India problem. Logical check. No engineering claims yet. 

Solution 
ID 

Name Why Suitable for Year 2 

SC-4 Smart Street Lighting GPIO + LDR + relay — Year 1 skills applied to real municipal problem. 
EESL scheme provides deployment context. 

ED-1 Smart Classroom 
Monitoring 

RFID + DHT22 — straightforward hardware. UDISE+ API teaches 
government integration early. 

AG-3 Drip Irrigation Soil sensor + relay — Year 1 sensor knowledge applied to ₹30,000 Cr 
problem. PM-KUSUM scheme for funding context. 

SC-3 Solid Waste 
Management 

Ultrasonic + GPS — clean hardware. Swachh Bharat Mission 2.0 is 
immediate context. Route optimisation ML is natural Year 3 extension. 

 

For Year 3 Students — System Thinking Begins 

Goal: First 4-layer PCB. First government API integration. First co-creation with ECE or CSE 
partner. 

Solution 
ID 

Name Why Suitable for Year 3 

AG-1 Soil Intelligence 
Network 

LoRa + STM32U5 + NABL sensor — first real RF design. e-NAM + PM-
KISAN API integration. Ground truth on Indian soil. 

GR-4 PDS Supply Chain RFID + load cell + NB-IoT — Legal Metrology certification introduces Year 
3 students to regulatory reality. 

SC-2 Hyperlocal AQI Multi-gas + CPCB API — teaches sensor integrity (electrochemical 
calibration). High social impact, visible output. 

MF-1 MSME Predictive 
Maintenance 

Vibration ML on STM32N6 — TinyML deployment on real industrial 
problem. WhatsApp alert API teaches communication layer. 

TR-5 School Bus Safety AIS 140 + RFID + GPS — first exposure to AIS 140 standard. Immediate 
community deployment opportunity. 

ED-2 ITI Skill Lab Monitoring CT clamp + RFID + NCVT MIS — accessible hardware. NCVT API 
teaches vocational education systems. 

WE-2 Groundwater Monitoring Piezometric sensor + NB-IoT + CGWB API — Year 3 PCB in an IP68 well 
housing. CGWB data contributes to national water policy. 
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For Year 4 ECE+CSE Joint Teams — Product Engineering 

Goal: A product that could be legally deployed. EMC pre-compliance tested. Certification plan 
documented. Field trial completed. 

Solution 
ID 

Name Why Suitable for Year 4 

HC-1 Rural RPM Wearable Most technically demanding — CDSCO, IEC 60601, ABDM. Requires ECE 
(ECG frontend) + CSE (ABDM API, AI). Defines the full engineering 
standard. 

EN-1 Smart Metering BIS IS 16444 + Legal Metrology — teaches the full certification path. 
RDSS MDMS API is India's largest IoT deployment context. 

TR-1 Vehicle Telematics AIS 140 + NavIC + 4G — automotive-grade PCB design. iRAD + VAHAN 
APIs. Clear product path to AIS 140 certification. 

GR-2 Grain Grading NIR NABL NIR calibration + e-NAM API — one of the most open innovation 
opportunities. No Indian product exists at scale. 

WE-1 River Quality Buoy Anti-fouling sensor design + CPCB WQMS — teaches field deployment 
engineering. Namami Gange is immediate deployment context. 

MF-3 Quality Inspection 
Vision 

Jetson Orin + industrial camera + YOLO — edge AI at its most demanding. 
OPC-UA teaches industrial protocol integration. 

GV-1 Disaster Warning Mesh Multi-hazard + LoRa + satellite — hardest systems engineering challenge. 
NDMA CAP protocol. Immediate life-safety impact. 

 

For ME Research Students — Deep Technical Contribution 

Goal: Novel contribution — new calibration method, new algorithm, new sensor design, new 
regulatory framework. Publication-grade output. 

Solution 
ID 

Name Research Opportunity 

WE-3 Coastal / Tsunami 
Warning 

Deep ocean buoy + seismic sensor fusion + satellite. Novel Indian Ocean 
floor pressure reading calibration. INCOIS collaboration. 

GV-1 Disaster Warning Multi-
Hazard 

Multi-sensor fusion ML for Indian disaster patterns. CAP protocol 
extension for Indian languages. NDMA collaboration. 

EN-5 Coal Mine Safety ATEX TinyML — running neural inference in explosive atmosphere 
hardware. DGMS regulatory framework research. 

HC-3 Maternal Monitoring 
Wearable 

Indian population fetal heart pattern dataset. IEC 60601-2-55 compliance 
with novel sensing modality. JSSK scheme integration. 

TR-3 Railway Track Health Acoustic emission ML for Indian railway track defect classification. RDSO 
type approval pathway research. Vibration signature library. 

GV-2 Border Security Encrypted mesh protocol for denied-area communication. Thermal + PIR 
sensor fusion for Indian terrain. Security audit framework. 

CC-3 ASHA Vaccine Monitor 
sub-₹500 

WHO PQS engineering at extreme cost constraint. Coin-cell power budget 
for 90-day operation. New WHO PQS category contribution. 
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Certification Complexity Guide 

Faculty must communicate certification reality to students at project initiation. Not at project 
submission. Setting expectations in Week 1 changes what students build. 

 

Tier 1 — Student-Manageable 

No mandatory certification for deployment POC. 

Pre-compliance testing sufficient for college demonstration. 

BOM under ₹5,000. Development cycle under 3 months. 

 

Solutions: AG-1, AG-3, AG-4, AG-5, MF-1, SC-3, SC-4, ED-1, ED-2, GR-3, WE-5 

 

What students must still do: 

  VSWR measured with NanoVNA 

  Power budget verified with PPK2 

  IP rating tested (even if IP54) 

  Sensor calibration certificate obtained 

  Government API sandbox credentials obtained 

 

Tier 2 — Startup-Level Effort 

BIS CRS, WPC ETA, AIS 140, FSSAI, Legal Metrology. 

Timeline: 3–6 months. Cost: ₹50,000 – ₹3,00,000. 

Industry partner recommended. TIDE 2.0 or DST NIDHI PRAYAS funding appropriate. 

 

Solutions: TR-1, TR-2, TR-5, EN-2, EN-3, SC-1, SC-2, CC-1, GR-1, GR-4, GR-5, MF-2, 
MF-4 

 

Key insight: Start certification planning at Week 1 of project, not Week 12. 

Certification designed-in costs 3x less than certification retrofitted. 

 

Tier 3 — Professional Certification Required 

CDSCO medical device, ATEX explosive atmosphere, RDSO railway safety, 

WHO PQS vaccine, MHA defence/border, ECI election infrastructure. 

Timeline: 6–24 months. Cost: ₹3,00,000 – ₹50,00,000+. 

Requires certified system integrator and NABL accredited test lab. 

Industry co-supervisor mandatory for Year 4 capstone. 
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Solutions: HC-1, HC-2, HC-3, HC-6 (if clinical), EN-1, EN-4, EN-5, TR-3, TR-4, GV-2, GV-
4, CC-2, CC-3, WE-3, WE-4 

 

Faculty must be explicit: 'This project will NOT be deployable by semester end. 

It will produce a pre-certified prototype and a documented certification pathway. 

That is the correct Year 4 outcome for a Tier 3 solution.' 
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Open Innovation Gaps — Where No Indian 
Solution Exists Today 

These solutions have no viable Indian-made product today. They represent the clearest 
engineering opportunities. Every specification is known. Every market is waiting. Every 
government scheme is available to fund development. 

 

# Innovation Gap Solution 
ID 

Why No Product Exists Market Size Entry Path 

① < ₹500 WHO PQS 
ASHA vaccine carrier 
monitor 

CC-3 WHO PQS certification at 
< ₹500 BOM requires 
novel ultra-low-power 
design. No Indian startup 
has solved the cost-
certification intersection. 

1 million 
ASHA 
workers 

DST NIDHI PRAYAS + 
WHO PQS design 
review 

② NIR grain grader 
trained on Indian 
varieties (jowar, ragi, 
bajra) 

GR-2 Global NIR models trained 
on wheat/corn are useless 
for Indian crops. Requires 
India-specific spectral 
library. No NABL-
calibrated Indian dataset 
exists. 

7,000+ 
APMCs 

NABL lab collaboration 
+ e-NAM partnership + 
DST grant 

③ MSME predictive 
maintenance under 
₹15,000 installed cost 

MF-1 Global IIoT systems 
(Siemens, ABB) cost ₹5-
50 lakh. Indian MSMEs 
need ₹10-15K plug-and-
play. No product at this 
price-performance point. 

63 million 
MSMEs 

TIDE 2.0 incubation + 
WhatsApp Business 
API 

④ Rural RPM wearable 
under ₹2,000 — 
ABDM-integrated 

HC-1 Global RPM devices cost 
₹20,000-2,00,000. ABDM 
integration requires India-
specific development. 
CDSCO Class B at ₹2,000 
BOM is an engineering 
challenge nobody has 
solved. 

650M 
people 
without 
specialist 

ABDM sandbox + 
CDSCO early 
consultation + IndiaAI 
Mission 

⑤ Aquifer depletion early 
warning — CGWB-
integrated 

WE-2 No product integrates 
piezometric monitoring 
directly with CGWB API. 
600+ districts have over-
exploited aquifers. No 
early warning system. 

600+ 
districts 

CGWB MoU + DST 
SERB + state water 
board partnership 

⑥ Anti-fouling river quality 
buoy — CPCB WQMS 
integrated 

WE-1 Anti-fouling sensor coating 
for Indian river conditions 
(silt, organic load, 
monsoon flow) has no 
Indian solution. Global 
buoys cost ₹50-200 lakh. 

400+ 
polluted river 
stretches 

CPCB WQMS partner 
+ NMCG Namami 
Gange + CSIR-NIO 

⑦ Forest fire multi-sensor 
LoRa mesh — FSI 
integrated 

WE-5 No Indian product 
combines acoustic + 
thermal + LoRa mesh with 

32% of 
Indian forest 
cover at risk 

FSI MoU + DST FIST 
lab + NEC-HP Green 
IoT grant 
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# Innovation Gap Solution 
ID 

Why No Product Exists Market Size Entry Path 

FSI forest beat officer 
workflow and regional 
language alert. 

⑧ School bus child safety 
under ₹5,000 — AIS 
140 compliant 

TR-5 AIS 140 VTU alone costs 
₹8-15K. Adding RFID child 
tracking + fatigue detection 
+ parent app at ₹5K total 
requires design innovation. 

8 million 
school 
buses 

AIS 140 lab 
(ICAT/ARAI) early 
engagement + startup 
grant 

 

Each gap is a startup. 

Each startup needs an engineer. 

Each engineer comes from a classroom. 

Each classroom has a faculty member. 

This document is for that faculty member. 
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The Final Statement of Appendix A 

 

52 solutions. 

₹13.66 lakh crore annual impact. 

Every specification written. 

Every POC entry point identified. 

Every engineering target defined. 

Every certification pathway mapped. 

 

The only thing not written here 

is the name of the engineer who builds each one. 

 

That name is sitting in your classroom. 

You know it. 

Now you know what to ask of it. 

 

Cross-References to the Full Document Set 

For Go to 

Full per-solution hardware + API specs for 
Agriculture & Grain 

Appendix A1: Agriculture & Grain Solutions 

Full per-solution hardware + API specs for 
Healthcare & Cold Chain 

Appendix A2: Healthcare & Cold Chain Solutions 

Full per-solution hardware + API specs for Smart 
Cities & Energy 

Appendix A3: Smart Cities & Energy Solutions 

Full per-solution hardware + API specs for 
Manufacturing & Transport 

Appendix A4: Manufacturing & Transport Solutions 

Full per-solution hardware + API specs for Water, 
Environment & Governance 

Appendix A5: Water, Environment & Governance Solutions 

Hardware taxonomy — MCU, MPU, NPU, Cavli 
CSM, RF guide 

Appendix B: Hardware Stack Reference 

PCB design rules, EMC, 4-layer requirement, 
pre-compliance testing 

Appendix C1: Engineering Integrity 

Sensor material science, AC excitation, 
calibration chain, data authority 

Appendix C2: Sensor Integrity 

Antenna VSWR, link budget, NanoVNA guide, 
India LoRa band 

Appendix D: Antenna Engineering 

BIS, WPC, TEC, CDSCO, AIS 140, WHO PQS 
certification guide 

Appendix E: Certification & Compliance 
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For Go to 

India semiconductor mission, PCB ecosystem, 
government schemes 

Appendix F: India Hardware Ecosystem 

ECE-CSE co-creation framework, failure modes, 
semester model 

Appendix G: Co-Creation Framework 

Free MOOCs, Edge Impulse, Indian datasets, 
NPTEL, faculty mentoring 

Appendix H: Learning Ecosystem 

Industry 4.0 mapping, AR gap, Digital Twin gap, 
India 4.0 

Appendix I: Industry 4.0 / India 4.0 

Government missions, funded initiatives, 
ECE+CSE opportunity map 

Appendix J: Government Mission Snapshot 
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