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Foreword 

Industrial safety in India stands at a crossroads. For over a decade, official records 
have told the same story: ≈1,000 factory deaths every year. It is not stability; it is 
stagnation. And behind this static figure lies an even greater, invisible toll across the 
80–90% of India’s workforce employed informally, where risks are higher but rarely 
counted.

The losses extend far beyond human tragedy. Occupational injuries and illnesses 
drain an estimated ₹12.5 lakh crore annually — more than 4% of GDP. That is not just 
a safety gap; it is a competitiveness gap, weakening productivity and slowing India’s 
global industrial ambitions.

Yet despite the scale of this crisis, the tools most widely used remain stuck in hind-
sight. Audits, CCTV, and compliance records capture incidents only after they 
occur. They produce reports, but not prevention. This cycle of documentation 
explains why safety outcomes have flatlined for over ten years.

What is missing is foresight. Advances such as Computer Vision (CV) now make this 
possible. By detecting unsafe acts in real time, issuing instant alerts, and achieving 
95%+ accuracy in field trials, CV closes the dangerous gap between observation 
and intervention. It does not replace people; it strengthens them, offering vigilance 
that never tires.

This eBook brings together hard data, case evidence, and practical insights to trace 
the challenge from its roots to its solutions. It shows where risks are concentrated, 
why traditional methods failed, and how new approaches are already delivering 
measurable impact. It is written for leaders who recognise safety not as a compli-
ance exercise, but as a strategic imperative demanding innovation, governance, 
and trust.

The challenge is urgent. But urgency, matched with foresight, can finally break the 
decade-long flatline. India now has the chance to move from three preventable 
worker deaths every single day to a future where workplace safety genuinely
improves.



For a decade, India’s factory fatality curve has barely shifted. Some years peak 
higher, some dip lower, yet the overall trend remains stubbornly flat. It is not stability; 
it is stagnation. 

The consequence is visible both in lives and in the economy. Every day, workers are 
still lost in preventable incidents, and the drag on national productivity runs into tril-
lions. This is not just a safety crisis; it is a competitiveness crisis.

The question is no longer whether accidents are counted. The real question is why, 
after years of evidence, they are still not being prevented.

The Flatline Problem

Ten years - 1,000 deaths a year. 

Factory Fatalities in India 

Sources: DGFASLI INDOSHNEWS (2012–2021). IndiaSpend, OTi 23. India Today Insight, Jul 2025 
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Hotspot States

Factories account for the largest recorded toll: 5,629 worker deaths between 
2014–2018 - over four-fifths of documented fatalities. Mining added 549, ports 74, 
and centrally regulated construction 237 in the same period. 

4 states together account for ≈50% of recorded factory deaths. 

India’s Safety Fingerprint 

Most of India’s workforce doesn’t appear in safety
statistics — leaving risks uncounted and unseen.

Leading causes in factories
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Gujarat
High incidence of factory fatalities in industrial hubs 

Maharashtra
Consistently records 200+ factory deaths annually

Tamil Nadu
Manufacturing clusters with recurring fatal accidents

Uttar Pradesh
Large factory base, frequent reported deaths 

Factories account for over 80% of 
documented fatalities. 

Sectors with recorded fatalities (2014–2018)

Factories

Mining

Construction

Ports

5,629 deaths 

549 deaths

237 deaths 

74 deaths 

Sources: Labour Ministry data (2014–2018); DGFASLI factory returns; construction fatality estimates from peer-reviewed studies. 

Machinery entrapments 

Fires and explosions 

Falls from height 

Unorganised construction: ≈38 worker deaths every 
day — largely unrecorded in official statistics. 



Recorded: 

~1,000
deaths

annually
(factories only) 

Invisible toll: 

informal sector,

construction

The Hidden Toll

Most of India’s workforce doesn’t even appear in safety statistics 

Sources: ILO, Economic & Political Weekly, independent construction safety studies 

Fewer than 1,000 factory deaths are officially recorded yearly, yet as many as 1 in 25 
construction workers perish on job sites, and many other categories of work remain 
absent from official counts. 
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≈38 deaths/day, 

m
illions of  uncounted workers 

Invisible workers mean invisible risks. Safety can’t 
improve if the majority is missing from the count.



India has no shortage of inspections, reports, or video footage. Yet these tools are 
reactive, not preventive. Safety audits happen periodically, after risks may already 
have built up. CCTV cameras only provide evidence once an incident has occurred. 
Paper-based compliance records are filed long after the event. 

The result is a loop of hindsight: accidents happen, they get logged, and the process 
resets. This reactive cycle explains why fatalities have stayed flat for over a decade. 
What is missing is foresight — systems that can detect unsafe acts in real time and 
prevent accidents before they occur. 

Why Traditional Safety Stalled

Audits, CCTV, and paperwork capture what happened — never what’s
about to happen. 

Cycle records accidents. It doesn’t prevent them.

Safety Audits
Periodic, after

risks build

CCTV Footage
Evidence after
incidents 

Compliance
Records

Logged long
after the event 

Accident
Detected only
when too late 



The persistence of flat accident numbers shows that documenting risk is not 
enough. Safety improves only when hazards are intercepted before they cause 
harm. That requires tools that act in the present, not reports that look backward.

AI technologies like Computer Vision create that shift. By analysing live video feeds, 
AI can now recognise missing gear, unsafe movements, or a worker entering danger 
zones — and send alerts instantly. Hazards are addressed in seconds, not after the 
fact.

This is the real departure point: a safety system that reduces incidents instead of just 
recording them. It is the movement from a flatline of repeated losses to a pulse of 
active prevention.

From Flatline to Pulse: Computer Vision
in Safety

Reactive systems record. Proactive systems respond

Risk Assessment
Matrix

Very likely
to happen

Unlikely
to happen

Possibly
could

happen

Likely
to happen

Very likely
to happen

Catastrophic
(e.g Fatal)

AI PREDICTING THE RISK SEVERITY

Major
(e.g Permanent Disability)

Moderate
(e.g Hospitalisation)

Minor
(e.g First Aid)

Superficial
(e.g No Treatment Required)

Moderate Moderate CriticalHigh Critical

Low Moderate HighModerate Critical

Low Moderate ModerateModerate High

Very Low Low ModerateModerate Moderate

Very Low Very Low LowLow Moderate

Worker’s Safety
Gear Detection

Safety Accidents
Detection

Monitoring of
Robotics

How Computer Vision Reinforces Safety



Computer Vision transforms existing cameras into safety sensors. Instead of pas-
sively recording, CV interprets video in real time. It can spot a missing helmet, a 
worker stepping into a restricted area, or signs of driver fatigue — and trigger instant 
alerts. 

Computer Vision doesn’t replace people. It augments them — acting as a second set 
of eyes that never blink. It closes the gap between what cameras see and how quick-
ly action is taken. 

What is Computer Vision?

From input to action — CV makes prevention possible in real time.

Cameras
capture images 

AI models
analyze the feed

Unsafe
acts are flagged

instantly 

Alerts
reach supervisors

in real time



Independent studies and pilot deployments consistently validate the effectiveness 
of Computer Vision in safety. PPE detection systems have achieved >95% accuracy 
in identifying missing helmets or harnesses. Restricted-zone intrusion models show 
≈93% accuracy in detecting workers entering hazardous areas. Fatigue monitoring in 
fleet operations has demonstrated measurable reductions in accident rates. 

These results are not projections — they are field-tested outcomes across different 
contexts. While performance can vary by environment and dataset, the evidence is 
clear: CV delivers reliable detection at speeds and scales no human-only system 
can match. 

Global Proof: Does Computer Vision Work?

Across industries, CV has shown accuracy and impact that traditional
methods can’t match. 

PPE Compliance 
>95% accuracy; missing
helmets or harnesses
identified in real time 

Intrusion Detection
≈93% accuracy; workers
entering hazardous areas
detected reliably 

Fatigue Monitoring 
35% reduction in fatigue-
linked accidents when 
monitoring is active

Performance varies by dataset and environment, but field 
evidence consistently confirms CV’s reliability. 



Computer Vision is not a single application but a combination of modules that can 
be tailored to different industrial settings. On the shop floor, it enforces PPE compli-
ance and prevents restricted-zone intrusions. In logistics and warehouses, it reduc-
es risks from forklift–pedestrian conflicts. In transport and fleet operations, it moni-
tors driver fatigue and alertness in real time. 

These use cases address the most common causes of serious workplace incidents. 
Each adds a layer of foresight, giving organizations practical ways to reduce risks 
before they become accidents. 

Core Applications in Industrial Safety 

From shop floors to fleets, Computer Vision strengthens safety where
attention alone isn’t enough. 

PPE Compliance
Detects missing
helmets, vests, or
harnesses instantly 

Forklift & Pedestrian
Conflicts
Prevents collisions in
warehouses and shop floors 

Restricted Zone
Intrusion
Alerts when workers
enter hazardous areas 

Driver Fatigue
Monitoring
Identifies drowsiness &
alerts supervisors in real
time 



Workplace accidents rarely happen without warning. Research shows that seven in 
ten serious incidents are preceded by a near-miss. Traditional reporting treats these 
as isolated events, filed away with little follow-up. 

Computer Vision changes this. By logging every unsafe act — from helmet violations 
to forklift close calls — CV builds patterns over time. These patterns become early 
indicators, allowing supervisors to act before an incident escalates. 

In this way, predictive analytics transforms safety from a rear-view exercise into a 
forward-looking system of prevention. 

Predictive Analytics: From Incidents to
Early Warnings 

Most serious accidents are preceded by smaller signals. Computer
Vision connects them.

Sources: Global safety research studies; incident–near miss correlation data 

Where Monitoring Becomes Prevention

7 in 10 major incidents are preceded by a near-miss. 
Computer Vision connects the dots.

Near-Miss
Small unsafe events
logged

Unsafe Pattern
Trends across
repeated acts

Early Warning
Supervisors notified
in time

Preventions
Action taken before
accident



Computer Vision adoption in India is still at an early stage. Pilots are concentrated in 
automotive hubs in Tamil Nadu, mining regions in Jharkhand, logistics fleets in NCR, 
and select industrial plants across western states. Results are encouraging, but 
large-scale rollouts remain limited. 

India Adoption & Barriers

Early pilots show promise, but scaling remains uneven.

Sources: Industry pilot reports; safety technology adoption surveys, India 2024 

Tamil Nadu
Automotive pilots 

NCR
Fleet monitoring

pilots 

Jharkhand 
Mining trials 

West India 
Industrial plant

pilots 

Telangana
iRASTE initiative

Cost Burden on SMEs
High upfront
investment 

Skills Gap
Limited technical

expertise 

Infrastructure Gaps
Bandwidth & hardware

outside metros 

Privacy & Trust
Worker concerns on

monitoring 

Barriers to Scaling



India’s Digital Personal Data Protection (DPDP) Act, 2023 sets a new legal framework 
for handling worker data. Any safety system that captures video must comply with 
its provisions: lawful purpose, data minimization, retention limits, and explicit con-
sent where required. 

For organizations, the challenge is balance. Workers must trust that CV systems are 
deployed to improve safety, not to increase surveillance. Clear governance, trans-
parent communication, and strong safeguards are essential. Without them, even the 
most advanced technology risks being rejected on the shop floor. 

Governance & Privacy

Privacy and trust are the foundation of safety adoption. 

Sources: India Digital Personal Data Protection Act, 2023; worker privacy research papers 

Lawful Purpose 

Data Minimization 

Retention Limits 

Explicit Consent

Worker Trust 

Transparency 



Computer Vision is not a promise, it’s a proven system. In automotive plants, helmet 
violations have dropped by 60% within months of deployment. In coal mining PSUs, 
near-misses have reduced by 25%, while logistics fleets using fatigue monitoring 
have seen ≈35% fewer accidents. 

These are measurable, repeatable outcomes — not isolated wins. The path forward 
is clear: scale pilots into programs, build governance into deployment, and treat CV 
not as surveillance but as a safety partner. 

Proven Results, Safer Futures

When deployed with trust, Computer Vision delivers measurable results
- and a safer tomorrow. 

Helmet violations 
reduced

Automotive Plants 

60%↓

Near-misses 
reduced 

Coal Mining PSUs

25%↓

Fatigue accidents 
reduced 

Logistics Fleets

35%↓

The safer workplace of 
tomorrow will be built on 
the intelligence applied 
today.



From counting to compliance, iVisionRobo shifts safety from 
hindsight to foresight — proving that prevention is measurable. 

Computer Vision delivers value when applied to recurring and high-risk activities. 
iVisionRobo brings this into practice by converting existing cameras into intelligent 
safety sensors. It interprets live video to detect unsafe conditions, improve compli-
ance, and trigger preventive action in real time. 

Applying Computer Vision: iVisionRobo
in Practice

Detects roof tears, rail cracks, panel bowing, and other defects, 
preventing unsafe handling and costly delays.

Container Analysis

Flags missing helmets, vests, or harnesses, reinforcing 
adherence to protective gear requirements.

PPE Detection

 Provides identity verification and access control, 
strengthening attendance and workforce security.

Facial Recognition

 Automates counting in warehouses and shop floors, 
reducing manual errors and ensuring shipment accuracy. 

Bag & Box Counting
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