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Learning for Analysis of Network Traffic by Prof. Ljiljana Trajkovic - j# 3#4% & 4= : Collection
and analysis of data from deployed networks is essential for understanding modern
communication networks. Data mining and statistical analysis of network data are often
employed to determine traffic loads, analyze patterns of users' behavior, and predict future
network traffic while various machine learning techniques proved valuable for predicting
anomalous traffic behavior. In described case studies, traffic traces collected from various
deployed networks and the Internet are used to characterize and model network traffic, analyze
Internet topologies, and classify network anomalies.
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observer and controller synthesis for uncertain nonlinear system by Prof. Wen-June Wang - /7 3
4 & 4o : Observer and controller design for a nonlinear system has been studied in the

automatic control field for decades. However, if the nonlinear system is affected by the

disturbance or/and uncertainty, this design work becomes much more difficult. In this talk, we

will introduce the observer or/and controller synthesis for the uncertain nonlinear system which

is represented as the T-S fuzzy system model, polynomial system model, and polynomial fuzzy
system model, respectively. In these models, the exact form and the upper bound of the

uncertainty can be unknown. Based on the unknown input method, the effect of the uncertainty
or disturbance will be eliminated. Simultaneously, the observer can be synthesized with some

conditions being satisfied. Furthermore, we also introduce the observer based controller synthesis

for the uncertain polynomial system. In the study, the un-measurable states are estimated and the

stability of the system is guaranteed. To deal with the above problems, the non-common

quadratic Lyapunov function, Linear Matrix Inequality (LMI) technique, and Sum-of-Square

(SOS) technique are used to derive the sufficient conditions for the observer and controller

synthesis for the uncertain nonlinear system.
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1. A APt 42 3~ 4 & 03 38 “The Telepresence Robot for Teaching English” » 4 & p &
% In the paper, the main purpose of creating the telepresence robot is to let some scholars,
instructors, professors can operate the robot from one place to another. They can operate the
robot to teach classes and deliver a speech. For other users, the sick students and boss in the
company can both maneuver the robot through using the wearable device we made. This gadget
is full of sensors, such as flexible sensors, Gyro sensors and Speed sensors. The transmitter and
receiver are using the RF modules which have 800 meters to send data and receive data at the
band of 2.4G. The hardware structure of robot is combined with aluminum-bar which has harder
construct than acrylic and motors we choose is Al-motors.
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The Telepresence Robot for Teaching English

*Cheng-Hao Hu, Rong-Jyue Wang, Tsuen-Suei Ke

Abstract— In the paper, the main purpose of creating the telepresence robot is to let some
scholars, instructors, professors can operate the robot from one place to another. They can operate
the robot to teach classes and deliver a speech. For other users, the sick students and boss in the
company can both maneuver the robot through using the wearable device we made. This gadget is
full of sensors, such as flexible sensors, Gyro sensors and Speed sensors. The transmitter and
receiver are using the RF modules which have 800 meters to send data and receive data at the band
of 2.4G. The hardware structure of robot is combined with aluminum-bar which has harder
construct than acrylic and motors we choose is Al-motors

Keywords—telepresence robot, RF module, Al-motors, Gyro sensors.



INTRODUCTION

Recently, the development of telepresence robots has been fashionable since the operators can run
the robot from remote place. For some people, such as reporter, renowned teacher and investigator, it’s
easy to do their job by controlling the remote robot just like a substitute. The problem is that the longer
distance, the longer transmission. The wireless communication is key part for telepresence robot. In the
paper, using the RF module receives ad transmits data which is able to communicate at the speed of 100
meters. [1] To calculate Gyro sensors’ alternation and revise the value every time got from the RF
receiver module is using four MCUs and four RF modules. Through value analysis, we can get more
precise value. It can make sure we send the correct data to every motor and imitate human’s motion
without doubt. The wearable gadgets we use are three gyro sensors, two flexible sensors to imitate the
motion of shoulder, elbow, wrist. [2] The receiver board is figurel and RF module is figure 2.
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Figure 1. Receiver controller Figure 2. RF module
METHODS AND RESULTS
A. Body structure design

All the body structure is made of aluminum-bar, and based on the human ratio to create appropriate
size, height and width. Each arm has 5 Al-motors which is 5 axis, waist has one Al-motor, head has two
Al-motors and two Al-motors for the wheels so that the robot can imitate the human’s action well.

Figure 3. Telepresence robot
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B. Handling the receiving data

When the receiver got the data, it won’t send to the Al-motors directly. This data will be computed in
the MCU chip coding by us. Just make sure the data sent to the receiver is proper and correct. The way of
handing the receiving data is offset adjustment and three-dimension vector alternation.

C. Communication between chips to chips

The wearable gadgets including two kinds of sensors, which are Gyro sensor and flexible sensor is
both controlled by the signal called 12C and ADC. When Gyro sensor which is according to user’s
operation is through 12C, it will keep sending data to MCU at the speed of 10Kbits. The flexible sensor can
detect the bending part in human body such as elbow and wrist. Because the value got from flexible sensor
is analog, using the ADC to convert it into digital is suitable.

Figure 4. Gyro sensor Figure 5. Flexible sensor

D. system construction

a. In order to transmit the signal, we are using 8-bits MCU produced by Microchip as the main control unit;
Pic18F4550. And the wireless module [5]; NRF24L01 is up to 1000 meters distance long. The hardware
switching is used to adjust which chips needs to upload and function, so there are four chips at the same
board which can allow every parts of body such as head, left-hand, right-hand and feet can start at the same
time. We also have a chip of TTL-to-USB to debug on computers. The system transmission diagram is
below.

11
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Figure 6. hardware connection

b. In order to control Al-motors, which is the RS485 communication used the chip of MAX485 to drive
the motors. The MCU would send the UART signal to some passive parts and MAX485 on the board. It
depends on the amount of Al-motors that decides the value of output resistors of MAX485. The
Al-motors driver diagram is below
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Figure 7.Al-motors driver
Experimental result

According to external paper indicated that using the basic interactive action to teach students in the
class is no more attractive to them. We come up with a method that controls the robot by wearable devices
from another place. [6] We cooperated with some graduated students who are major in Children English
Education to teach four-graded students with robot. After that, the feedback from students always showed
positive comments. Some said that “the robot is another kind of teaching and educating instead of
traditional teaching method”; [7] some said that “using robot to teach class can make students more
interested in learning English and enhance their concentration”. During the six weeks of teaching

experiment in elementary school, sometimes the robot can’t receive the data rapidly causing by
12



environment and distance, but its rate of error is acceptable and sensible.
. i
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Figure 9. Teaching PPT

The function of telepresence is to control the robot from remote distance. Through wireless
transmission and some sensors, the robot is able to raise its hands, nod its head, shake its head, walk
forward, turn left and turn right. And the wearable devices contain the sensor of bending, the sensor of
pressure and the sensor of MPUG605. The picture below is user’s wearable device and robot.
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Figure 10. user’s wearable device

Figure 11. user raising hands

Figure 12. user open hands
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Figure 13. move left-hand side

Conclusion

To sum up, the robot introduced in the article indicated that (1) the body structure is made of
aluminum-bar; (2) There are some sensors assembled in the robot, such as Gyro sensors, and Flexible
sensors; (3) the communication between robot and user is using RF module which has 2.4G band width
and 1.05. Mb/s; (4) the main controller was using MCU to receive and transmit value. In the future, the
telepresence robot can transmit data through WI-FI. It makes the data run on the internet and has longer
transmission distance. The telepresence robot can not only be used in teaching but working, which means
it’s operated by remote users to finish the job. Finally, the robot is used to take classes as a teacher in
elementary school and the user control it through wearable gadget. It is better than using the Al robot

which controlled by program.
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