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Service robot Is Important right now?




Robots are important because they increase productivity, ensure safety by
performing dangerous tasks, improve product quality through precision and
consistency, and offer cost savings. They also enhance healthcare with
precise surgical procedures, enable advances in transportation, and can

create new, more challenging jobs while reducing tedious work
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Fertility rate, births per woman

Fertility rate by GDP per capita
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COUNTRIES WITH THE
LOWEST BIRTH RATES

.

IN THE WORLD

(FERTILITY RATE PER WOMAN)
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COUNTRY

Singapore
Ukraine
China
Malta
Spain
Italy
Japan
Poland
Chile
Thailand
Greece
Canada
Finland
Portugal

Austria

FERTILITY RATE
PER WOMAN
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The fertility rate is the average
number of children born to a
woman during her lifetime.

© @
@ S Iw
A fertility rate below 2.1

means the population may
decline over the long term.
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Sustained low birth rates can
lead to aging populations,
smaller workforce, and higher
dependency ratios.




Service Robotics Market
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Source: Verified Market Reports |  Note: The above numbers are estimates and may vary depending on market dynamics.



Commercialization of Service Robots

High
Size of commercialization
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Low High
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Agriculture Robot
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Scial Robot
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Kitchen / Restaurant Robot




Underwater Robot
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Service Robots'are
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The Reality Check: A2M%a1LMAAAEENLIANDIUEUARINUNDTS
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Alulagnly Service Robot taulaaseluiiagiy

1. Sensor Fusion & Advanced SLAM: N15%17191U53UAUY84 3D LIDAR, Vision
Cameras (RGB-D) wag IMU Lﬁ@LLﬁ{jﬁg%’] Localization Tufiufifidnsiasuulag
naen (Dynamic Environment) Wag U3 inLIImIge

2. Edge Al & Real-time Decision Making: N5Us¥snarauuisueusiiloan
Latency kagn15U1 Deep Reinforcement Learning (DRL) 1 llun1snaunan
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3. Simulation & Sim-to-Real: 115318290 NHINADULALNITAENDALUTINUITS

4. Interoperability & Standards: 1nasgufimiliviugusiinedveneiuld uag

Fleet Management System (FMS) fiawnaldndnFaush



Sensor/Hardware
Hardware/Arms

Force sensor

2D & 3D cameras

Microphone (array]
Speech to Text
Text to Voice

Wheels or Legs
Sensor/Hardware

Al / NLP / Finite SM
N1A2WIVAIY | Algorithms

Software
Navigation / Path Planning
Object avoidance

Sound direction
Recognition system

Machine Learning

Human-Robot Interface
Machine Vision

Emotion display B
Chat Bot ! BT Software



Sensor & Perception (ﬂ’li%Uiﬁﬂ’lWLL’mg’éJﬁJ) From 2D to 3D information




Sensor & Perception (n'ﬁ%’uﬁfamwwmé’au) From 2-3D to Meaningful information
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Navigation & Motion (n15tAGaUN)
] S

File Widgets s o
Selected Waypoint Total Mission e : Ae
Altdif: 50.0m Azimuth: 289 Distance: 142.1 m Distance: 142 m Max telem dist: 142 | 4 PRy
Gradient: 34%  Heading: 289 Time: 00:00:45 =S -
o v., 7 £ _Tio / - - 1 E
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Real-time Decision Making

Isaac Simulation, RL

Many Robots at Once
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World Models Inside a Robot Policy: 0
VLAs that Dream
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Interoperability: Multi-Agents Robot
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26.75% CAGR

Professional Service Robots Market to grow at
a CAGR of 26.75% during 2026-2032

Asia-Pacific Market accounted largest share in
the Professional Service Robots Market in
2025.

Professional Service Robots Market
Professional Service Robots Market size in USD Billion (2020-2032)
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Professional Service Robots Market, by Type in 2025 (Bn) Professional Service Robots Market, by Region in 2025 (%)
Medical Robots
Field Robots

Defence & Security Robots

Inspection & Maintenance
Robot

Entertainment Robots

Diomestic Robots

B Asia-Pacific

B MNorth America

B Europe

B Middle East and Africa
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Restaurant / Food Robot

doors and elevat|
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France urges China to help end Ukraine war, rebalance trade

MACRON AND XI JINPING MEET IN BEIJING







Where Can We go from Here ?



Cyber-Physical

Steam Engine 2 Automation Human-Robot
y Assembly Lines Systems, Cloud 5
Mass Production " IT Systems g Collaboration, Mass
il Mass Production . Computing, and et
Mechanisation Electronics Customisation

Internet of Things
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Use cases
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Robot-as-a-Service (RaaS) (ﬂﬁﬁﬂ%mivjuﬁmﬁu‘%ms)

Robot Fleet Orchestrator (ﬁﬁ%’ﬂn'\mazﬂfmqugaﬁuﬂuﬁ)
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Put the black t-shirt in | Put the rubik’s cube in . Put the black t-shirt in
the gift bag I | the gift bag — the gift bag
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New Possibilities
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