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industries and become familiar with the new environment instantly when they join

the industrial workforce.
1.8 kw Turbine Power Generation System

According to statistics published by the Central Weather Bureau, the average
temperature in Taipei has increased by nearly 1.31 degree Celsius (°C) this year,
indicating a more severe greenhouse effect in Taiwan than in other countries. Such
phenomenon, which is the effect of global warming, can be attributed to burning of
fossil fuels. According to statistics, for every 1kWh of electricity generated by a
wind turbine, 0.67 kilograms of carbon dioxide emissions can be reduced.
Therefore, development and applications of green energy would be the main stream
at present and in the near future. Exploring the design of a renewable energy system
from a light-weight wind turbine can facilitate the understanding of the system’s
performance and operation, and further optimize the system. An experience
obtained from operating the system for its entire lifespan can be a reference for

industrial and home renewable energy and energy-saving systems.
Inverted Pendulum Motor Control System

An inverted pendulum, which is one of the most classic topics in the field of control
technology, can be improved by the MATLAB software analysis software in terms
of performance and range of applications. Among all analysis and simulation
software, the MATLAB software is widely used by the public due to its
compatibility with other systems. The inverted pendulum system used in the lab is a
combination of both. In addition to control hardware from a personal computer, the

system can also load a designed controller into an industrial computer for
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immediate processing, which bears a resemblance to a real-time operation. It is
anticipated that through these devices, students can learn control theories in class, as
well as apply and prove the acquired knowledge in real practice, and subsequently
come up with the design of a more sophisticated controller by stepping into a more
complex level of control technology through this most classic topic, facilitating our

perfect integration into the world.
Embedded Electromechanical Real Simulation Platform

The device is a compact and modularized real-time control and acquisition
platform. In addition to providing high-performance I/O, its features lies in the
capacity of providing absolutely flexible signals to the system clock. Different
interface cards also have different corresponding functions.it can be used in
applications of large-scale embedded data control and acquisition as well as
analogue/digital data acquisition and control. It can maximize the flexible

development of embedded measurement and control applications.
Nano-scale Signal Measurement Platform

The platform uses precision measurement and nano-scale signal estimation and
subsequent processing as fundamental research to develop advanced estimation
techniques. When being applied in the field of medical engineering and precision
measurement systems, it can upgrade the measurement and estimation capacities of
existing equipment. The platform can also provide students training in actual
implementation, applications for participating in research projects of the National
Science Council, as well as exercise students’ professional abilities and skills to

apply for patents, so students can successfully enter the industry after graduation.
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The direction of research, which centres on the transmission and application of EEG

signals at present, is transforming toward medical engineering in the future.
Motor PID Control Loop Experiment

The electromechanical control experiment consists of motors, servo controllers
(including controllers and sensors), adaptors, and motor control cards. This
experiment can be divided into two control modes: stepper and servo modes.
Through controlling the speed and position of the motors and using different
parameter settings, the optimal control parameter can be derived to achieve the goal
of time and energy saving and meet industrial needs. Using servo patterns to learn
the parameter settings of PID controllers can yield the best system performance,
provide the best control mode, and enable students to learn the testable and

immediate design process of electromechanical systems.
Real-time Machine Vision System

A real-time machine vision system has the following functions: real-time image
collection, analysis, and storage; fulfilling the applications of image recognition,
correction, detection, and optical character recognition (OCR). The operation
system can immediately process signals from different sources and optimize the
process, which makes the entire system more stable and reduces time lag/time

delay.
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Automatic Insertion & Withdrawal Force Testing Machine

This machine, which is suitable for automatic tests of insertion and withdrawal
force of a variety of electrical connectors, can get a

completely accurate insertion and withdrawal force test when

paired with a patent design automatic alignment device.

Electromagnetic Compatibility Measuring Instrument

The device is to test the electromagnetic compatibility (EMC) of products or
electronic components. The measurement range is 1GHz/3 GHz.

Workstation

Efficient use of workstations can reduce the computation time and perform a large

number of operations.
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CST

CST offers a wide range of simulation software to address critical fields such as
EDA, electronics, EMC/EMI, microwave, charged particle dynamics, statics, and
challenges to the design of low frequency.

Moldflow

Autodesk Simulation Moldflow plastic injection molding design software helps
manufacturers verify and optimize the design of plastic parts and injection molds
through accurate prediction of the process of plastic injection molding.

Abagus

The Abaqus FEA, which is a software suite for finite element analysis, provides
powerful and comprehensive solutions to general and complex engineering

problems in industrial applications.
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Facilities & Equipment

Digital Oscilloscope (DL1640)

The digital oscilloscope, which is used to measure and store signals from servo

drive systems or other embedded intelligent systems, has the following features:

AN O o

~

10.

Number of input channels: 4ch

Input coupling: 1M+£1.0%, 28PF at IMHz

Maximum input voltage: 300V DC or 300Vrms CATI, 424V peak.

Voltage Resolution: ImV ~ 10V

Bandwidth: 200MHz

Sampling Fraction/Rate: Real Time Sampling Mode: 200M S/S, Equivalent
Time Sampling Mode: 50GS/S

Memory Depth: SMW/ CH

Trigger Mode: Auto, Auto-Level, Normal, Single, Single (N)

Trigger Type: Edge, A—B(N), A Delay B, OR, Pattern, Pulse Width, TV
Screen-Changing Rate: 60 Screen/s for 100KW Memory Length, 30
Screen/s for IMW Memory Length
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11. Display: 6.4-in, TFT Color LCD
12. Vertical Resolution: 8bits
13. High Vertical Resolution: 13 bits

14. Amplifying Function: having the function of amplifying waveforms in two

designated areas simultaneously, and is able to displaying up to eight

amplified waveforms all together.

Omni-Wheels Robot

1.

3.

The mobile platform can be paired with a PC or an EPGA-based
control system, parallel binocular vision / eye-hand coordination
experiments, basic platforms of service robots; investigation or
security robots, and other indoor experiment platforms.

It can be used to verify the law of intelligence. Three
omni-directional wheels (driven by three wheels).

A DC motor (with an encoder attached) is used on the robot’s
driving wheels; the torque is 8.9 Kg-cm; the speed of moving is
100rpm, 41 watts

It is installed with Tiny OS, an operating system design for wireless

sensor networks, to conduct wireless data collection.

Two-Wheeled Robotic Self-Propelled Vehicle

The two-wheeled robotic self-propelled vehicle, which can be used to verify

intelligent algorithms and the balance of two wheels, can also be used for learning
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basic programming languages and logic concepts. With an open design, it can be
integrated with various types of electronic components to bring electro-mechanical
creativity into full play. The Microsoft Robotics Studio (MSRS) can also

incorporate various types of robotic motions and sensing behaviors.
AC Servo Digital Real-Time Control System

The AC servo motor experiment platform can be used to develop an intelligent
servo drive system. *AC Induction Servo Motor: 100W, rated speed: 3000rpm, with
encoder 2000ppr.

* AC Induction Servo Motor Vertical Plate:

Motor Load: Magnetic brake: DC24V, 0.47A, 0.88Kg, 1.1~1.8Nm, 1800rpm
* Magnetic Brake Vertical Plate:

*Transmission Mechanism: timing pulleys; gear reduction ratio: 1:5; with a dial to
show the degrees of the circumferential angle

*Motor Platform: Aluminum

*Butt-couplings, ball bearings X2

Power Electronics and Electrical Machine Control Simulation System

1. The system can design and simulate experiments of power

electronics and electrical machines.
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2. The system can simulate wind power, solar power, fuel cells
(examples can be provided for reference).

3. The system can be used in pair with Ansys, Multiphysics, or
SmartFEM.

4. The system can simulate energy conversion and suit the needs of
courses such as power electronics and electrical machines.

5. The system has a C code generator. Users of the system can use
C-script programming language and create their own user models.
The system can be paired with Simulink for analysis.

The system can be paired with mechanical design software.
The results of simulation can be observed when the simulation is in
progress.

9. The system can be used to develop intelligent servo drive systems.

Zighee Wireless Embedded Sensor and Monitoring System

1. The system can be used to develop intelligent wireless sensor networks,
environmental monitoring, and can be mounted on wheeled robots for data
collection.

2. System Architecture: XSBase270-Module

Motherboard Specification: CPU:PXA270 520MHZ

Memory: SDRAM:64MB
Flash: NOR Flash 32MB Above
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Display: TFT 8”LCD Above

Communication Interface: Serial Port : RS232 Interface x 1, Ethernet :
10/100 Base-T Ethernet x 1

TI ZigBee SOC CC2430F128

Adopting TI ZigBee SoC CC2430F128 chip

CC2430 (including high-speed 5SIMCU and 2420 RF Module)

Data collected from neighboring nodes can be analyzed by utilizing the sink
note’s function of receiving messages from the other nodes. The v gateway
board has the function of a burner for eight sensing modules, which include
rain drops, Hall, fire, temperature and humidity, light intensity, altitude,

blood pressure, and flow rate.

Wireless Intelligent Imaging- based Navigation Robot

1. The robot can be used as an environment exploration robot.

2. The robot 1is installed with sensors, video surveillance,
three-dimensional system, laser positioning navigation, and outdoor
positioning and navigation system.

3. The robot can act as a verification platform for automatic control,
artificial intelligence, image processing, machine vision, unmanned
self-propelled vehicle AGV, and multi-robot collaboration in fields

such as computing and robot soccer.
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In addition to verifying intelligent algorithms and balance on two wheels, students

can also use the robot to learn the C programming language, logic concepts, and
open design. In addition, the robot can be integrated with various kinds of electronic
components to give full play to creativity in mechatronics. The Microsoft Robotics
Studio (MSRS) platform can also integrate various types of robotic motions and

sensing behaviors.

Robot Mobile Platform U-Bot

1. It develops intelligent robots for use.
2. Double-Wheel Differential Control Mobile Platform

3. Linear, rotary speed motion control and position control functions.
Built-in 16 ultrasonic distance measuring sensors and four infrared

distance measuring sensors.
Festo Robotino

1. It can be used to develop wheeled environment explorer robots.

2. It can be rotated 360 degrees in a fixed place, can be adjusted to any angles,
and can walk in either direction to achieve omni-directional control.

3. It can discriminate objects through a visual system and image processing

technology.

4. Incorporating the functions of color discrimination and autonomous




movements, it can grip various colors of objects which are placed in areas
of different colors.

5. /O Expansion: it can be connected with external input devices such as
various sensors, output devices such as light bulbs, buzzers, and DC motors.

6. It has extra motor expansion and can be installed with extra motors and
gripping devices to grip various work pieces.

7. Collision with other objects can be avoided with the assistance of sensors
and self-adjustment of programs. It can dodge frontal obstacles in the
process of proceeding.

8. In addition to graphical languages, control language can also support other

open languages such as C++.
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The digital real-time control system, which is used in courses or seminars in relation
to the design and verification of electromechanical control, can enable students to
understand the relevant software and hardware technology involved in the design
and verification of the intelligent control of motor-driven electromechanical

systems, as well as enrich the content and contribution of students’ research papers.

Oscilloscope, Power Supplier, Signal Generator

These devices enable to students to learn measuring off and debugging of signals in
the course of performing intelligent adaptive control. In the course of learning,
students can practically operate these devices and have a deep understanding of
theories and practice of intelligent control, and may obtain data and figures for

experiments in their graduation thesis.

Online Real-Time Controller Development System

The online real-time controller development system, which is used for teaching

intelligent adaptive control-related courses and network monitoring-related
research, not only enables students to understand intelligent controllers and a faster
way of implementation, but also familiarizes students with relevant software and

hardware techniques.

Remote-Controlled Wheeled Robots Development Platform

The remote-controlled wheeled robots development platform, which is used for




teaching electromechanical control design and verification-related courses and
network monitoring-related research, not only enables students to understand the
motion control mechanism along with theories and practices involved in its
implementation, but also enriches the content and contribution of students’ research

papers.

Intelligent Adaptive Two-Axis Robotistic Arm Control and Development
Platform

Training involved in teaching robotic arms real-time control systems enables
students to understand relevant software and hardware techniques which are

involved in the practical applications of intelligent adaptive control.




