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man Centric Multimedia

Dengan adanya revolusi Industry 4.0 (4IR) dan Society 5.0, teknologi semakin
berkembang dan semakin berimpak terhadap manusia. Untuk mengikuti
dan memberikan kontribusi terhadap kesejahteraan dan perkembangan ilmu
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Untuk mempermudah penelitian,
kita menganut layering pada loT
Architectural Layer
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o Collaboration and Processes Layer
(People and Business Processes)
0 Application Layer
Dynamic Applications
(Reporting, Analytics, Control)
Service Layer
(Services)
° Abstraction Layer
Data Abstraction
(Aggregation and Access)

Storage Layer

Holistic approach to secure, interoperable and scalable IoT platforms
Secure, safe, trustworthy, assured, resilient IoT components, systems and platforms.
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+ Wearables  * Mobility + Manufacturing & @ ~ ¢+ Pivicy  + Integrity

+ Wellness * Buildiags * Agriculture o P Y © Trest e Safety

+ Eavironment  + Cities . L 0

Analytics, intelligence, learning (M2M learning, deep learning, neural), collaborative and networked
intelligence.

Swmart Venues

* Security * Transpurency

+ Ethics  *+ Dependability

g, micro servers, virtualisation. New

Ad d hig server p for p
architectures for high performance computing.

Security

Redundant  multi-level,

end-to-end, by design, by
default  hardware and
software security solutions

Dedicated security
components and security
features embedded into
and  software

Intelligent storage and new memory and impi
archive the data in order to maximize its use and action-ability.

systems to store and

Data Accumulation
(Storage)

° Processing Layer
Edge Computing

High performance for p: g, micro servers, vir Storage. Memory at
the edge level and multi-functional gateway level. for
integrating clients, central nodes (cloud), gateways (fog) and edge nodes containing sensor/actuator
interfaces.

components. Scalable,
dynamic security solutions
built into hardware at the
transistor level as well as
software, from the edge of
the network, gateways,
to the servers

(Data Element Analysis and T
e Network Communication Layer
Connectivity Elements Gateways
(Communication and processing units)
0 Physical Layer
Devices and Controllers
("Things" - Sensors/Actuators Wired/Wireless Devices

Energy efficiency at all levels, from the smallest senso

Figure 3

d d cellular like 5G and ady d wireless like next Wi-Fi
and NB-IoT, LoRa, SigFox, etc.. Networks virtualization. Multi-frequency, multi-protocol devices.

Enable high-speed for

in the cloud. Hardware-
and  software-  level
security capabilities to
create to

Energy-efficient and nodes that operate using battery
power or harvesting energy from the environment. Ultra small, new processors developed with novel
materials, devices, and and physical that reduce the energy used to
collect, move, analyse, and store data. Low, energy efficient integrated connectivity solutions. Storage.
Memory at the node level.

prevent intrusions and
enable robust, secure,
trusted IoT end-to-end
solutions.

.6 ToT Research topics addressed at different IoT architectural layers.

tuator to ultra-high performance processors and algorithms.
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5 Pembentukan Research Group
“Human Centric Multimedia”

Vision
— To be the Centre of excellence in Research Group in the field of Human Centric &
Multimedia nationally and Internationally

Mission

— Conduct research to combine or integrate the Internet of Everything technologies for
the development or discovery of a new technology to the benefit of the community
based on Human Centric

— Actively participate in developing and implementing the Internet of Everything
technologies for Human Centric in Indonesia as the national research group
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BIG DATA ANALYTICS

Whole data from sensors collected, then analyzed to give feedback

information to government. Variety data from sensors transferred
into Hadoop Big Data Processing then by using system create
charts visualization system.
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WIRELESS MESH NETWORK ACCESS POINT

Connecting sensors to Big Data server with wireless mesh
topology.
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ROV with water Sensors

Wireless MESH

AE

A PORTABLE LOW-COST COTS-BASED
WATER QUALITY MONITORING SYSTEM
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Portable water mon

We developed a portable low-cost COTS-based water quality
monitoring system. The system consists of 1) Central of
measurement unit, we used Atlas Scientific ENV-SDS Kit and
Mux/Demux device to access multiple sensors is Multi Circuit
UART. The control unit is main processor unit for this device. The
control unit used Raspberry Pl ARM Single-Board- Computer
(SBC) version 2.0. The Raspberry Plis pow- ered by 5V DC 10.000
mAh power bank. The control unit is attached with 5° LCD touch
screen connected through HDMI port, and also 40 pin board on
Raspberry Pl. We utilized Python programming to access the
data from sensor, manipulate and send to the Big Data system,
Communication unit, we utilized Smartfren CE682 modem
connected through USB port
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Coral monitoring

X,

A

Shrimpu monitoring

Big Data Analytics

ROV WITH WATER QUALITY SENSORS

Environmental agency from government usually taking samples to
monitor the river condition. We proposed different way by
combining Remotely Operated Vehicle (ROV) or small robot
submarine that we can control remotely with Water Quality

sensors. With these device, . Keio University

operator doesn’t have to take ~ "

several samples manually. And - o *

alsotheresult from sensors,isable  wmeg _

to deliver directly to the server by @ -

using Intemet. = WO SMART ENVIRONTMENT MONITORING AND . .
&~ ANALYTIC FOR VANNAME! SHRIMP FARMING %, &

s 1858 ¥
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Monitoring water conditions in real-time is a critical mission to
preserve the waterecosystem in maritime and archipelagic
countries, such as Indonesia that is relying on the wealthof water
resources. To integrate the water monitoring system into the big data
technology for realtime analysis, we have engaged in the ongoing
project named SEMAR (Smart EnvironmentMonitering and Analytic
With this system we " in }IReaI-hme system), which provides the loT-Big gala plaﬂg:m

are able to monitor forwater monitoring. However, SEMAR does not have an analytical
the condition of Coral system yet. The communication protecol is updated from REST to
in underwater MQTT. Furthermore, the real-time user interface is implemented for
This system utilized visualisation. The

underwater camera FRS implemented Decision Tree

to monitor coral algorithm for vannamei
shrimp achieves 99%
accuracy compared to
manual classification
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Sman Enviranment Monlturing and Analytic in Real-time (SEMAR, Is ¢ Aputing, SEMAR
i ich ronsists uf 4 vi 7 curmaines namely 1, Mictuservire fur communicatiun.,
datn stoinge . 4, analyvical
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VaaMSN

Vehicle as a Mobile Sensror Network

Air Monitoring

Pothole monitoring

1 1400 Air Quality
that use to collects the air quality data in around vehichle and sent

e Deep Learning
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12 Members

Ketua: Sritrusta Sukaridhoto (loT, Al, Computer Network, Multimedia)

Members:

— M Agus Z (Communication, Security, Broadcasting)

— Hestiasari R (Multimedia, Ul/UX, HCI)

— Dwi Kurnia B (Modeling, ML, Human Computer Interaction)
— AR Anom B (Embedded System, loT, Robotic, BigData)

— Iwan K (Robotic, Embedded System)

— Dias A (Linguistic, HCI)
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13 Collaboration

Collaborator - MoU

- Titon Dutono - Okayama Univ, Japan

- Dadet Pramadihanto - Keio Univ Japan

- Amang Sudarsono - PT Eyro Digital Teknologi
- Achmad Basuki - Pesantren Sidogiri

- M Udin Harun AR - KONI Jatim

- Anang Tjahjono - UNESA

- Dwi Kurnia Basuki - UNUSA

- Adnan Rachmat Anom B - CISCO System Indonesia
- Eric - ICHII Industry

- Rahardhita -  TMMIN

- Quantum-HRM

- AWG Market
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