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Education: 

Federal Armed Forces University (UniBW), Faculty of Aerospace Engineering, Munich, Germany 
- Dr. -Ing., Doctoral degrees in engineering  
- Research Topic: Object Manipulation and Force Control by Using Tactile Sensors 
- Scholarship Donor: Research Assistant

Asian Institute of Technology (AIT), Thailand
- M. Eng., Computer Engineering
- Thesis Topic: Cooperation of Multiple Robot Arms By Kinematic-Coordinate Transformation Distribution
- Scholarship Donor: Royal Thai Government (RTG)

King Mongkut’s Institute Of Techonology Ladkrabang (KMITL), Thailand 
- B.Eng., Telecommunication Engineering 
- Thesis Topic: G3 Facsimile Protocol Analyzer 
- 1st Class Honors, Class Rank 1 
- Scholarship Donor: first position in entrance exam.

Work Experiences:

- Intelligent Robot Laboratory, Faculty of Aerospace Engineering, University of Federal Armed Forces, Germany;    

- Siemens Automotive Company, Germany; solutions and services for automotive production 

- Dallmeier Electronic Company, Germany; image processing and recording, the CCTV monitoring field, 

image transmission

- Brownien Lab, R&D Department, CAT Telecom PCL, Thailand

Biography 
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Research Interests
• Machine Vision
• SDR , FPGA , Wireless Sensor
• Fiber Optic , Optical Path Design
• Robotic and Automation

Award and Honors
• Highly Commended Award Winner, Industrial Robotic Journal, Vol.35 No.4, 2008.

Emerald Group Publishing Limited , England.
• Award SEPO Thailand: Outstanding Innovation Award (2016).
• 22 papers in the international conferences, 10 journal articles, 1 book

Joint Management Committee of Engineering Institute of Thailand
Adjunct Faculty of Asian Institute Of Technology (AIT), School Of Engineering and 

Technology.
The luminaries funding committee: Office for Educational Technology Development 

Fund. The Permanent Secretary, Ministry of Education
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Top 10 algorithms in data mining

The 10 algorithms identified by the IEEE International Conference on Data Mining (ICDM)
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2017 (11/18-11/21) New Orleans, LA, USA

2



Google supercharges machine learning tasks with TPU custom chip

 Street View,
 Maps and navigation
 AlphaGo
 Inbox Smart Reply, 
 Voice search

Tensor Processing Unit board (TPU)

TPU is tailored to machine learning applications, allowing the chip to be more tolerant of reduced 
computational precision, which means it requires fewer transistors per operation. Because of this, we 
can squeeze more operations per second into the silicon, use more sophisticated and powerful machine 
learning models and apply these models more quickly, so users get more intelligent results more rapidly. 
A board with a TPU fits into a hard disk drive slot in our data center racks.

For TensorFlow and Cloud Machine Learning
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Hardware Play a Major Role:

Hardware components play an important role in processing life cycle in terms of 
speed and performance. 

 IoT decision making process is as local as it is centralized. This means that IoT
processing has to depend on decision making in two distinct places. 
 One in a centralized Cloud repository
 A localized decision making process that predicts the events that takes a 

quicker decision much 

 Local: High computation Speed, More Secure
 Cloud: High computation Power, Less Secure
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Gforce –G80

Quadro -K6000

Tesla C2050
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GPU : graphic processing unit



FPGA ACCELERATED COMPUTING

Web Services Cloud

1)Custom Hardware Acceleration in the AWS Cloud (AWS:Amazon)

2) Huawei

3) Alibaba Cloud 

4) Nimbix Cloud



Throughput and energy efficiency comparison with GPU and FPGA implementations
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NB-IoT
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1) Cloud Storage

2) Cloud computing

Hub

Sensor Node

Actuator

Communication 
Unit

Mobile Application

Basic elements of an IoT infrastructure

Local Analytic Engine

Sensor
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 Fields Sensors
 Distributed PLCs
 Robotic Manipulator



IoT vs IIoT

IOT IIOT

FOCUS ON Convenience for individual consumers. Return on investment by improving 
efficiency, safety, and productivity.

SYSTEM BREAKDOWN Do not immediately create emergency
situation. Important but not critical.

Often creates life threatening or other 
emergency situations. Mission critical.

DRIVING PHILOSOPHY Human Productivity Machine Productivity

APPLICATIONS Consumer level-devices :
 Wearable fitness tools
 Smart home thermometers 

Systems used in high stakes industries :
 Manufacturing
 Aerospace
 Defences
 Energy
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Deployment Models

The Predix Machine software can be deployed in three ways
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IIC’s reference model for industrial analytics covers most of the bases

 Multi-tiered approach
 Sensing vs Actuating
 Different time horizons
 Open vs Closed loop
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Analytic Model AND Rules

Query Statistic

Statistic Model Rules



Level of control theory and AI

-Bang–bang control
-Classical control theory (PID, Lead-lag Compensation)
-Modern control theory 

-State Space Control,
- Linear quadratic regulator (LQR), 
- Kalman Filter, 
-the linear–quadratic–Gaussian (LQG)

-Neural network 
-Fuzzy Logic control –
-Supported Vector Machine (SVM)
-Rule based / Behavior Based/ Knowledge base control
-Expert systems control

High Level 
Control

Low Level 
Control

Controller vs Observer



-Predicated Calculus
-Second Order Predicated Calculus

Expert System;



Spatial Search
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EC-IoT Smart Building Solution



Example Local Analytic Engine (The Parallella Computer: Adapteva)

• 18-core credit card sized computer
• #1 in energy efficiency @ 5W
• 16-core Epiphany RISC SOC
• Zynq SOC (FPGA + ARM A9)
• Gigabit Ethernet
• 1GB SDRAM
• Micro-SD storage
• Up to 48 GPIO pins
• HDMI, USB (optional)
• Open source design files
• Runs Linux
• Starting at $99

a scalable array of simple RISC 
processors programmable in bare 
metal C/C++ or in a parallel 
programming frameworks like 
OpenCL, MPI, and OpenMP.
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LoRa Smart Parking Sensor
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LoRaWAN Classes



LoRa System Architecture 

SX130x
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LoRa: RF Resource Management
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10 9 8 7 8

0 1 2 3 4

Range

Bitrate (BR) (bps)

Spreading Factor (SF)

Data Rate (DR)

125
125

125
125

500 Bandwidth (BW) (kHz)

976
1757

3125

5468

12500

LoRa Modulation

LoRaWAN™ Network Protocol
Modulation Settings for USA / FCC

-132
-129

-126
-123

-119

Receive Sensitivity (dBm)

Time-on-air & consumption



AS923 ISM Band Channel Frequencies

This section applies to regions where the frequencies [923…923.5MHz] are comprised 
in the ISM band, which is the case for the following countries:

• Brunei [923-925 MHz]

• Cambodia [923-925 MHz]

• Hong Kong [920-925 MHz]

• Indonesia [923-925 MHz]

• Japan [920-928 MHz]

• Laos [923-925 MHz]

• New Zealand [915-928 MHz]

• Singapore [920-925 MHz]

• Taiwan [922-928 MHz]

• Thailand [920-925 MHz]

• Vietnam [920-925 MHz]
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LoRaWAN Network Reference Model (NRM), End-Device at home

GWMP Protocol
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LoRaWAN Network Reference Model (NRM), roaming End-Device
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End-Device types and states
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• A Spread Spectrum Technology
– Developed by Semtech Corporation (http://www.semtech.com/)

– Chirped-FM modulation, symbols of ramping frequency

– Processing gain = increased receive sensitivity

– Enables longer range at expense of lower data rate 

LoRaWAN™ Network Protocol
LoRa® Technology Modulation
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