
INDUSTRIAL AUTOMATION TO INDUSTRIAL AUTONOMY 
(IA2IA)-  PROGNOSIS FOR MRO VALUE PROPOSITION 

 
1.   The new technology world order is defined by 4Ds – Data, Digitization, Digitalization and 
Disruption. This has propelled into a tenacious spiral of digital transformation, which in the 
continuum of time is revolutionising our lives at an unprecedented pace. You have to be fast, 
you have to be first, you have to fail fast, you have to recover faster, and go on. That is the 
agility mantra of 21st century. Perform or perish.  
 

2.    The First Industrial Revolution used water and steam power to mechanize production. 
The Second used electric power to create mass production. The Third used electronics and 
information technology to automate production. Now a Fourth Industrial Revolution is building 
on the Third, the digital revolution that has been occurring since the middle of the last century. 
It is characterized by a fusion of technologies that is blurring the lines between the physical, 
digital, and biological spheres. 

 
3.     Industry 4.0 is but a manifestation of this spiral driven by four Ds, where precision and 
accuracy in manufacturing and bulk production is today the driving force. We are packaging a 
lot of technology in too little a space like they say multies in micros making equipment a 
flotilla of technologies and maintenance and repair a challenging proposition.  
 
4.  The womb to tomb journey of an equipment is volatile, uncertain, complex and ambiguous, 
the VUCA challenge, which manifests in a mega form when you look at the in service life 
wherein exploitation and  sustenance are two sides of the same coin. Today, therefore, we 
define maintenance practices and policies in the Armed Forces to address this VUCA through 
a probabilistic model, wherein we define vintage and exploitation as to prime drivers of 
maintenance and sustenance support. There was a case to transcend from a probabilistic 
model of maintenance into a deterministic model through condition based monitoring and 
maintenance. An experiment was done over the last one year on condition based monitoring 
systems. Suppose this was an engine of a vehicle, we found that a large number of engines 
were appearing for major interventions including overhaul and at any point in time there was 
a huge  backlog. It was, indeed, a thought that drove us to say, can we in some form identify 
which are the drivers of this frequent failure and address them through best practices on 
maintenance or reliability enhancement. And this led us to putting a number of sensors at a 
large number of places and subjecting the engine to dynamometer tests. A lot of data got 
picked up. And finally, we converged  on a torsional vibration sensor system, which we could 
use to assess the life of an engine. When we subjected eight engines onto this mechanism, 
which had just arrived from the Field Army for an overhaul and we found that four out of these 
were genuine and it actually had a major sub system failures but the balance four needed  
gaskets and FIP overhaul to get the engine back to its parameters.  The man in the loop was 
empowered through technology to impart autonomy in decision making. This was the start of 
our journey from system automation to systemic autonomy or IA2IA. The idea is to extend 
autonomy to the complete equipment MRO assembly line and the business process re-
engineering is being attempted. It is a close knit loop between subject matter experts, 
academia and a public -private partnership model. The intent is to build autonomy in design 
and development of the equipment and create an autonomous MRO hub which speaks to the 
equipment whenever major  interventions are envisaged. 
 



5.    IA2IA is an idea the time of which has come. In fact, we stand on the brink of a 
technological revolution that will fundamentally alter not only business processes but also 
business practices. The scale, scope, and complexity of this digital disruption / transformation 
will be unprecedented as never experienced. Automation and numerically controlled machine 
ensured that high quality consistencies in products were ensured. With AI, IOT, sensor and 
communication technologies, the transition from automation to autonomy is the new normal. 
AI based systems can analyse and decide on what, when, how in an integrated, 
comprehensive and holistic response mechanism and create the desired standards of  quality 
output, velocity, scope, and systems impact.  IA2IA is disrupting almost every industry in every 
country. And the breadth and depth of these changes herald the transformation of entire 
systems of design, development,  production, life cycle sustainment. Systems management,  
and governance. 

 


