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Executive Summary
We stand at a critical juncture in the evolution of digital technology. For the past 
decade, the global narrative has been dominated by the Internet of Things (IoT), a 
paradigm of sensing, connecting, and monitoring. Billions of devices were deployed to 
"listen" to the physical world, generating oceans of data. However, the next phase of 
industrial evolution is not merely about listening; it is about acting.

This report explores the emergence of the Internet of Things-Robotics (IoTR), a 
transformative convergence where the digital nervous system (IoT) meets the 
physical musculature (Robotics). This fusion is birthing autonomous ecosystems 
capable of sensing environmental changes, analysing complex data at the edge, and 
executing physical tasks without human intervention.

Drawing on robust market data from dynamic economic corridors, specifically the 
high-growth innovation hubs of India and the mature, high-value markets of Australia, 
we identify a global trend toward "Autonomous Resilience." Whether it is a humanoid 
robot managing aged care in a labour-constrained economy or a drone swarm 
increasing crop yields in an agrarian powerhouse, the underlying technological 
trajectory is identical.

This report delves into the "Sense-Analyse-Act" loop, dissecting the top technology 
trends driving this shift and providing a granular analysis of how industries from 
healthcare to agriculture are being re-engineered by the IoTR revolution.
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Introduction: The IoTR Paradigm Shift
The concept of IoTR represents a fundamental leap in value proposition. Traditional IoT systems are passive; 
they alert a human operator to a problem (e.g., a leak in a pipe). IoTR systems are active; they detect the leak, 
analyse the severity, and deploy a robotic unit to repair it.

Simultaneously, the plummeting cost of sensors and actuators, driven by manufacturing e�iciencies in hubs 
like India, has made robotics economically viable for non-industrial sectors.
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The convergence of these technologies is not just an engineering feat; it is an economic necessity. Across the 
Indo-Pacific region and the broader globe, industries are grappling with two opposing pressures:

These distinct pressures are leading to a unified outcome: the rapid adoption of IoTR solutions that o�er scalability and precision 
simultaneously.

The Need for Scale: Markets like India are driving demand 
for mass automation in logistics, manufacturing, and 

agriculture to serve a population of 1.4 billion.

The Need for E�iciency: Markets like Australia are 
facing acute labour shortages and high operational 

costs in mining, healthcare, and infrastructure, 
necessitating high-value automation.

The Economic Imperative
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The financial trajectory of the sector underscores a robust global appetite for convergence. The disparate 
growth stories of the past are merging into a singular narrative of rapid expansion.

Market Metrics: The Scale of the Opportunity

The humanoid robotics market is transitioning from R&D novelty to commercial necessity. Driven 
by low-cost production advantages, where manufacturing costs in emerging hubs are nearly 73% 
lower than in Western counterparts, the market is projected to grow at a CAGR exceeding 19% 
through 2030. This growth is fuelled by the democratisation of technology; what was once the 
domain of elite automotive factories is now entering retail stores, hospitals, and homes.

The Robotics Surge

The Drone Revolution

Simultaneously, the drone sector is experiencing explosive growth, with some segments 
projecting a CAGR of over 20%. The shift is moving away from recreational use toward industrial 
application, mapping, inspection, and logistics. The market valuation is expected to quadruple by 
the end of the decade as regulatory frameworks (such as BVLOS permissions) evolve to allow 
autonomous operations at scale.

The IoT Backbone

Underpinning these robotic advances is the IoT market, which continues its steady ascent. As the 
"nervous system" of the IoTR body, IoT investment is shifting toward industrial applications (IIoT), 
with valuations in key regions expected to cross the $100 billion mark by the mid-2030s.
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The latest humanoids are not 
just programmed; they are 

taught. By integrating Large 
Language Models (LLMs) with 

robotic control systems, which 
can understand natural 

language commands ("Go 
check the pressure in the 

boiler room") and engage in 
complex social interactions.

Generative AI Integration

In sectors like aged care and 
government services, the 

robot is becoming the primary 
interface. The trend is moving 
toward "empathetic design", 

robots that can detect human 
emotion via facial recognition 
and tone analysis, adjusting 
their responses to provide 

comfort alongside utility.

The "Social Interface" Shift

Advancements in actuator 
design and ba�ery density are 

allowing humanoids to 
perform fine motor tasks, 

including shelving products, 
opening doors, and handling 
delicate medical equipment, 

making them viable 
substitutes for human labour 

in unstructured environments.

Cost-E�ective Dexterity

Bucket A: The Rise of "Embodied AI" (Humanoids & Service Bots)

To understand the future of IoTR, we must look beyond individual devices and analyse the systemic trends shaping 
the landscape. We have categorised these advancements into three primary "Buckets of Innovation."

The most visible trend in IoTR is the shift from rigid, cage-bound industrial arms to mobile, adaptive humanoid robots.

Top Tech Trends: The Architecture of Autonomy
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This trend involves multiple 
drones coordinating with each 

other to perform complex 
tasks. In agriculture, a "scout" 

drone might identify a pest 
infestation using spectral 

imaging and signal a "sprayer" 
drone to treat only the 

a�ected area. This M2M 
collaboration maximises 
e�iciency and reduces 

chemical usage.

Swarm Intelligence

The "Drone-as-a-Service" 
model is democratizing 

access. Small-scale farmers 
or local councils can now 
access enterprise-grade 
aerial intelligence without 

capital expenditure. This is 
enabled by "drone-in-a-box" 

solutions, autonomous 
docking stations that handle 

charging and data upload 
without human presence.

Infrastructure as a 
Service (DraaS)

We are seeing a global trend 
toward harmonising airspace 

regulations. Digital Sky 
platforms and automated 

tra�ic management systems 
are enabling drones to fly 

Beyond Visual Line of Sight 
(BVLOS) safely, unlocking 
use cases in long-range 

pipeline inspection and rural 
medical delivery.

Regulatory Harmonisation

The 2025 Round-up of IoTR: Trends, Shifts, and What's Next centelonrobotics.tech
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Bucket B: Beyond Visual Line of Sight (BVLOS) & Swarm Intelligence

The drone sector is evolving from single-pilot operations to autonomous fleet management.
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This trend involves multiple drones coordinating with each other to perform 
complex tasks. In agriculture, a "scout" drone might identify a pest infestation 
using spectral imaging and signal a "sprayer" drone to treat only the a�ected 
area. This M2M collaboration maximises e�iciency and reduces chemical usage.

Edge-Native Processing

Industries are creating virtual replicas of physical assets that are continuously 
updated by IoT sensors. When combined with robotics, this allows for predictive 
intervention. A digital twin of a water treatment plant might predict a valve 
failure, and the system would automatically dispatch a maintenance robot to 
service it before the failure occurs.

Cognitive Digital Twins

Bucket C: The Cognitive Edge (AIoT & Digital Twins)

The invisible trend driving IoTR is the migration of intelligence from the cloud 
to the edge.
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Telepresence and Triage: In hospitals, robotic units serve as the first point of contact. Integrated with IoT 
diagnostic tools (they can check vitals (temperature, blood pressure) in the lobby and connect patients to remote 
specialists via video link. This approach reduces wait times and ensures that highly trained doctors are utilised 
e�iciently, regardless of their physical location.

Operational E�iciency: Autonomous Mobile Robots (AMRs) navigate hospital corridors to deliver medication and 
linens, allowing nursing sta� to remain at the bedside rather than in transit.

The Robotic Assistant: In aged care facilities, humanoid robots are transforming the resident experience. 
Unlike passive cameras, these units manage daily routines, provide medication reminders, and o�er cognitive 
engagement to ease loneliness. They act as a force multiplier for caregivers, handling routine queries so human 
sta� can focus on clinical care.

NDIS & Accessibility: Advanced AI allows these robots to explain complex insurance plans (like NDIS) to residents 
in simple, multilingual terms, democratizing access to information and reducing administrative errors.

The Care Segment: From Triage to Companionship

The healthcare sector is facing a universal crisis: a shortage of skilled professionals and an aging population requiring long-term care. 
The IoTR response is a hybrid model of remote monitoring and physical assistance.

The true power of IoTR lies in its application. By synthesising the capabilities of specific solutions, we can see 
how this convergence is rewriting the operational playbooks of major industries globally.

The 2025 Round-up of IoTR: Trends, Shifts, and What's Next centelonrobotics.tech
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in Practice

Healthcare

Aged & Disability Care
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As urbanisation accelerates and energy transitions occur, the pressure on municipal resources grows. 
IoTR o�ers a pathway to "Cognitive Infrastructure" that self-monitors and self-corrects.

The Utilities Segment: Cognitive Infrastructure
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Leak Detection & Prevention 
Water scarcity is an existential threat in many 
regions. Traditional leak detection is reactive and 
slow. The new approach utilises IoT sensors coupled 
with AI analytics to detect pressure anomalies that 
indicate leaks. In advanced implementations, these 
sensors communicate with robotic valve systems to 
isolate leaks automatically, preventing the loss of 
millions of litres of treated water.

Grid Resilience 
As energy grids become more complex with renewable integration, stability 
is paramount. The solutions deploy IoT sensors across substations and 
transmission lines to monitor thermal stress and load balance in real-time.

Autonomous Inspection 
Drones equipped with thermal imaging cameras conduct BVLOS (Beyond 
Visual Line of Sight) inspections of high-voltage power lines and solar farms. 
This replaces dangerous manual inspections, ensuring asset integrity and 
reducing Opex while keeping human workers out of harm’s way.

Energy UtilitiesWater Utilities
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Intelligent digital signage solutions utilise IoT 

sensors to detect customer demographics and 

dwell time. This data drives dynamic digital signage, 

changing advertisements in real-time to match the 

audience standing in front of the screen.

Autonomous robots roam aisles after hours, scanning RFID 

tags to create a real-time map of inventory. This prevents 

stockouts and ensures that the digital inventory matches 

the physical reality, enabling seamless "Click and Collect" 

operations.

The retail sector is undergoing a transformation that blends physical shopping with digital 

Retail: The "Phygital" Transformation

Audio & Digital Signage Inventory Robotics
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Smarter Councils

The IoTR is redefining local government interaction. 
Deployed at council front desks, these humanoids 
handle token generation, biometric identity 
verification, and secure payments.

Multilingual Support
In diverse communities, the robot’s 
ability to communicate in dozens of 
languages ensures that all citizens 
can access services equitably.

E�iciency
By handling routine administrative tasks, the 
system reduces queues and keeps the "front 
desk running smoothly," leading to the mantra: 
"Smarter Councils, Happier Citizens."

Local governments are adopting IoTR interfaces to solve the "Capacity vs. Experience" paradox, ensuring 
citizens receive e�icient service without overburdening administrative sta�.

Public Services: Smarter Governance

The 2025 Round-up of IoTR: Trends, Shifts, and What's Next centelonrobotics.tech
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Compliance
The system is designed around ALCOA+ 
principles (A�ributable, Legible, 

Contemporaneous, Original, and Accurate), 

providing tamper-evident data records that 

are essential for GMP (Good Manufacturing 

Practice) compliance.

Blockchain Integration
To ensure absolute trust, data from these 

sensors is immutable. If a shipment of 

vaccines exceeds the safe temperature 

range during transit, the smart contract 

automatically flags the batch, preventing 

it from being dispensed to patients.

Active Logistics
IoT data integrates with automated 

warehousing robots. If a truck arrives with 

goods that require immediate cooling, the 

system prioritises their unloading, directing 

AGVs (Automated Guided Vehicles) to 

fast-track the pallets to cold storage.

In the pharmaceutical and fresh food sectors, the integrity of the supply chain is paramount. A breach in 
temperature can mean the di�erence between a life-saving vaccine and a spoiled product.

The RHT Unit: 

The Real-Time Humidity and Temperature (RHT) unit is the cornerstone of this ecosystem. It goes beyond simple logging.

Cold Chain & Logistics: The RHT Assurance
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The Farming ecosystem begins with the soil. IoT sensors measure 

moisture, nitrogen levels, and temperature in real-time. This data is 

not just logged; it triggers action.

If sensors detect low moisture in a specific zone, the system 

creates a mission plan for an autonomous rover or drone. The 

drone can perform precision spraying, delivering nutrients exactly 

where needed. This "variable rate application" drastically reduces 

chemical runo� and input costs.

Agriculture is moving from a labour-intensive industry to a data-intensive one. The integration of IoT sensors with 
autonomous robotics is creating the "Farm of the Future."

Harvest Automation
To address labour shortages during harvest seasons, collaborative robots (cobots) function alongside human pickers, handling heavy 
lifting and transport, thereby increasing overall yield per hectare and ensuring food security.

Agriculture: Farming & The Precision Revolution

The Connected Field Autonomous Intervention
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Heavy industries 
(Mining Manufacturing)

Utilities

Logistics giants

Who is adopting it

Resilience. The post-pandemic world taught global supply 
chains a harsh lesson: when human movement is restricted, 
operations stop. Converged IoTR systems provide a layer of 
resilience, allowing mines to operate remotely and factories 
to produce continuously, regardless of external disruptions.

Why

The "What": Convergence of IT and OT

To truly grasp the impact of IoTR, we must analyse the strategic rationale behind these implementations. 
Why are industries making these investments now?

The overarching trend is the collapse of the barrier between Information Technology (IT) and Operational Technology (OT).

Deep Dive: Trend Implementation Analysis 
(The What, Who, Why)

https://centelonrobotics.tech/


The 2025 Round-up of IoTR: Trends, Shifts, and What's Next centelonrobotics.tech

Small-to-Medium 
Enterprises (SMEs)
Local farmers
Independent clinics

Who is adopting it

Competitive Parity. Previously, only massive corporations could a�ord 
automation. With "Drone-as-a-Service" and a�ordable humanoid components, 
SMEs can now access the same e�iciency gains as industry titans. This levels 
the playing field, allowing a small farmer to use the same precision agriculture 
tech as a corporate agribusiness.

Why

The "What": Democratisation of Autonomy

Aged Care
Retail
Customer Service

Who is adopting it

Workforce Augmentation, not Replacement. In sectors with high emotional 
labour and high burnout rates (like aged care), robots are being implemented 
to handle the "repetitive and complex" tasks. This allows human workers to 
focus on the "human" aspects of the job, empathy, complex decision-making, 
and care, thereby improving sta� retention and job satisfaction.

Why

The "What": The Ethics of Interaction
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The Path to 2030

Future Outlook and Recommendations

The 2025-2027: The period will fully transition the IoTR segment to Collaborative Autonomy, driven by seamless ecosystem integration and 

Edge-Native Decision Making for truly self-healing infrastructure. This advanced capability guarantees human experts retain strategic oversight 

and control over autonomous execution. We a�irm that the future of IoTR technology amplifies human capacity, solidifying the Human-in-the-Loop 
as the permanent command layer.

2028-2030: General Purpose Humanoids will enter the workforce at scale, moving from pilot programs to full deployment in logistics and healthcare.

As we look toward the next decade, the IoTR landscape will become increasingly integrated. We will move away from 
disparate devices toward "System of Systems."
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Recommendations for Enterprise Leaders

"The future transcends connectivity; it is autonomous, intelligent, and collaborative."

The value of IoTR is not in the individual device but in the ecosystem. 
Organisations must prioritise open standards and platforms that allow 
drones, sensors, and robots from di�erent vendors to communicate. 
Siloed technology will become a liability.

Invest in Interoperability

Prepare for the "Ethics of Autonomy"

As robots enter public spaces and care homes, privacy and data security will 
become the primary di�erentiators. Organisations must adopt "Privacy by 
Design" principles. Implementing robust cybersecurity frameworks, such as 
the "Cybersecurity Mesh", will be essential to maintaining public trust.

Focus on "Sovereign Capability" 

Leverage the strengths of di�erent markets. Utilise the manufacturing 
scale and software prowess of hubs like India for component sourcing and 
application development, while adopting the rigorous safety standards 
and high-value deployment models seen in markets like Australia.
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Backed by the Centelon Group, our vision is to integrate hardware precision, software logic, and intelligent 
responsiveness to create solutions that align with how people live, feel, and work. From humanoid robots to 
IoT Platforms, Centelon Robotics transforms your world with automation, insight, and adaptive design.

About Centelon Robotics

Centelon is a Melbourne, VIC-based technology solutions company that has grown from two employees in 
2017 to nearly 400, spread across multiple locations. We serve several large and medium enterprises as well as 
government departments and non-profits in their digital transformation journeys. Over the course of several 
years, we have built several IP assets that enable us to significantly increase impact for our customers' 
businesses and improve time to realisation for them.

About Centelon Group
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