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- Embedded artificial intelligence (Al)
is the application of machine and
deep learning in software at the
device level. Software can be
programmed to provide both predictive
and reactive intelligence, based on the

EMBEDDED Al data that is collected and analyzed.

- Embedded Al can be defined as the
capability of embedded systems or
resource-constrained devices that are
usually isolated to carry out tasks that
require human intellectual capacity.
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PLATFORM DEVICE
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Problem and requirements analysis

v
Creation and optimization of
machine learning models
Selection of (embedded) target platform

v

Implementation Own IP cores
and integration on  Eemg (existing/
target platform customer specific)

Deep learning hardware accelerators and neuromorphic hardware




BACKGROUND

- The edge Al chip market is growing much faster than the overall chip market, with the number of edge

Al chips to be sold in 2024 estimated to be 1.5 billion.

- The global Al chipset market was estimated at USD 12.04 billion in 2020. The projections show that it

would reach USD 125.67 billion by 2028, corresponding to a CAGR growth of 34.08% in the considered
period.

Embedded artificial intelligence (Al) will enable new, inexpensive, and low power Al solutions that
are not possible using cloud-based Al technologies alone.

Embedded Al requires knowledge and skills beyond traditional embedded systems, data science,
and machine learning (ML). It requires knowledge of devices, sensors, and advanced, near real-time
signal processing methods for video, audio, motion, or other signals. Specialized software tools and
frameworks are required to develop embedded Al applications.
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EMBEDDED AI IN SPORTS
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EMBEDDED-AI DEVICES FOR SMART HOME



EMBEDDED-AI DEVICES
FOR SMART HOME/OFFICE

The main objective of the functions is:

Improve the quality of life and
convenience in the home.

More efficient use of energy
(home/office)

Safety and Security

0 - 55° WIiF1 PC FLAME
DERAJAT CONNECTION RETARDANC




EMBEDDED Al FOR WEARABLE DEVICE

Emb-AIl enabled
wearables in healthcare

Top industries using wearable technology

Emb-AIl enabled
wearables in fithess

Healthcare Fitness Retail - Emb-Al Wearables
& Sports . ]
cognitive assistance
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EMBEDDED VISION Al

Drone Vision Payload
Embedded Al for Biomedical Imaging
Embedded Al for Area Mapping Device

Embedded Al for road inspection device

Embedded Al for Disaster/Rescuer



Embedded Al on Smart Vehicle

SAE Level 1
Human
Eyes -
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Memory

decision making capabilities <
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Muscles propulsion
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REVIEW article

Front. Future Transp., 26 August 2021

Sec. Transportation Systems Modeling
https://doi.orglntelligence/10.3389/ffutr.2021.688482

SAE Level 5
Autonomous System

Sensors for 360° environment perception: camera, ultrasound, LiDAR, ra
V2X and V2E connectivity, sound detection, microphone sensors
Maps, environmental models, high-resolution 3D maps

Cognitive processing unit, Al, ML algorithms

» Actuators and actuators control, vehicle dynamics

Propulsion engine, brakes, steering
~ Wiring
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Automotive Embedded in Electric Connected Autonomous and Shared Vehicles Technology for Sustainable Green Mobility



ROADMAP

| 2023 2024 ) 2025 > 2026 ) 2027 4

Pengembangan Prototype Platform Realisasi Platform PRODUK PRODUK

Embedded Embedded v1 Realisasi Platform
Embedded v2

EAI-SPORT (v1.2) EAI-SPORT (v2) EAI-SPORT (v3)
EAI-SMART Home (v1.0) EAI-SMART Home (v2) EAI-SMART Home (v3)
EAI-Vision (v1.2) EAI-Vision (v2) EAI-Vision (v3)
EAl-Wearable (v1.1) EAl-Wearable (v1.2) EAl-Wearable (v2)
EAI-Smart Vehicle(v1.0) EAI-Smart Vehicle (v1.1) EAI-Smart Vehicle(v1.2)




LUARAN

Prototype Prototype Prototype Prototype Product
(TRL 5) (TRL 6) (TRL 7) (TRL 8) (TRL9)

Jurnal nasional 4 Jurnal nasional 4 Jurnal nasional 6 Jurnal nasional 6 Jurnal nasional 6
Jurnal Int’l 2 Jurnal Int’l 2 Jurnal Int’l 3 Jurnal Int’l 3 Jurnal Int’l 3
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Pemilihan riset unggulan TIK diharapkan dapat mengawal secara proaktif riset
unggulan yang membutuhkan koordinasi, fasilitasi, monitoring dan evaluasi serta
pengawalan. Untuk mensinergikan riset dengan industri diperlukan adanya

pemilihan riset unggulan yang menjadi prioritas bidang TIK yang mampu menjadi
penggerak ekonomi, inovasi, kemandirian dan daya saing bangsa, yaitu melalui
pengembangan piranti TIK menuju internet of things dengan mengembangkan sains
dan teknologi chips, smart devices, integrated Big Data, RFID, serta teknologi dan

ekosistem 5G.




