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Design and Implementation of 
a Biologically-Inspired Stereo Vision System

• Team member: Hao Yang, Yi Zhu, Fengtian Zhu, Ye Lu, Chao Ma
• Sponsor & Instructor: Prof. Kai Xu

VM450 Group #2
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Our design is a stereo vision system that reconstructs 3D model. The principle is to reconstruct 
the scene by treating with the images caught by CCD cameras in different angle from the scene. 
Technically, is to apply Flexible Calibration Method and Speeded-Up Robust Features to these 
images of tiny differences. Furthermore, this stereo vision system can be used in many areas 
including object recognition, robotic detection, human-machine interaction and visual servo 
control. Comparing with traditional stereo vision systems, the mimic compound eye structure 
will guarantee the stereo vision system wider scope, higher scope as well as lower cost.

Capstone Project
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Build up a prototype including 
both hardware and software 
layers to give an accurate and 
high performance in 3D 
reconstruction. 

• Design and model the camera 
arrangement.
• Improve some of the algorithms 
to make image parsing more 
efficient.
• Develop a program in C++ or 
Matlab that will extract the 3D 
information of the images and 
reconstruct the objects in computer.

����������
[1]. Flavio Prieto and Richard Lepage, “Visual system for fast and automated inspection of 3D 
parts”, Revue Internationale de CFAO et d’informatique graphique, Vol. - no /1999, page 1 to 17
[2]. Francois Chaumette and Seth Hutchinson, “Visual Servo Control Part I: Basic Approaches”, 
IEEE Robotics & Automation Magazine, pp.82-90, December 2006
Zheng Wu, Nickolay I. Hristov, Thomas H. Kunz and Margrit Betke,
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Jiangran Zhao, Yang Chen, 
Yi Dai, Junliang Cao, Yifan Bai

• �������
�
"���������!
Kai Xu

VM450 Group #3
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This project is design and 
synthesis of an endoscopic stitch 
to achieve stomach reducing 
surgery for obesity curing 
purpose considering the main 
specifications of safety, size, 
reliability, ease of operation and 
so on. Then a device with three 
sub-systems was designed in a 
total diameter of 10mm. 

"�����������
Obesity is a health problem 
growing fast and becomes more 
and more serious nowadays. 
Then motivated by a novel 
exciting idea of NOTES, our 
team proposed to design a 
device for endoscopic stitch to 
achieve stomach resizing.
�������
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#
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After learning the background 
and setting the problem, we 
determined the customer 
requirements and translate them 
into engineering specifications 
we want to realize.

Step 5: All devices back to 
initial position.

���������
�
%�������
Limited by the time, we 
carried out the prototype with 
rapid prototyping machine.
The picture below shows our
prototype.

&���������
Based on the concept of 
NOTES, our team designed 
and manufactured the 
prototype of an endoscopic 
stitch which will be applied 
with a snake shaped robot. We 
hope it will be produced and 
take into practice in clinical 
surgeries.

'�(��)���������
First and foremost, we would 
like to show our deepest 
gratitude to our sponsor and 
instructor, Dr. Kai Xu. We also 
would like to acknowledge 
people who have helped us 
indirectly or directly but their 
name are not mentioned here. 

������
�����������
We divided the device into 
three sub-functions and detailed 
the final design chosen from 
more than 10 conceptual 
designs. The picture below 
shows our design. 

*�������
���������
Step 1:The device enter the 
stomach and open the camera.

Step 2: The stitching system 
extend out and ready for action.

Step 3: Pushing the Ni-Ti 
needle and finish stitching.

Step 4:Cap catch the needle tip.

Capstone Project

Light and camera 
system

Stitching 
system

Threading 
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Xin Huang, Wen Que
Lei Qian, Haitian Huang

• �������!
Prof. Kai XU

VM450 Group  #4
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The Purpose of our project is 
to develop a mobile platform 
that can turnaround in any 
narrow roads.
The key factor of the platform 
is to take advantage of 
Swedish Wheel which have 
guiding wheels in the direction 
vertical to the rolling direction.
By controlling the speed of the 
wheels separately, we are able 
to get different velocity of the 
whole platform

"�����������
In the real life, there are 
always some places difficult to 
let the vehicle to turn around. 
Thus we developed a mobile 
plat form with Swedish Wheel 
to realize Omni-oriented 
movement

�������
����������
There are several kinds of 
Swedish Wheel and with 
different kinetic properties. So 
we have to study their features 
and make a decision.

Furthermore, the speed 
control is another problem, 
thus we will use encoder and 
PID control to realize direct 
speed feedback.

���������

There will be some videos 
to show the mobility of our 
platform

&���������

As our platform has shown, 
the unique structure of 
Swedish Wheel will make the 
movement more flexible.

With increasing controlling 
accuracy, the platform will be 
more reliable in complicated 
road condition

'�(��)���������

1. Prof. Kai Xu – Thank you 
for leading us into the 
world of Swedish Wheel 
and Robot Control

2. Ao Shen – Thank you for 
giving us extensive advice 
in Microcomputer 
Programming

������
�����������

1. Program with open-source 
language, Arduino.

2. Integrate infrared sensor to 
detect obstacles.

3. Optical grating encoder to 
directly freed back speed

4. Kinetic Modeling of 
Swedish Wheel

5. Synthetic glass platform 
structure to light weight

;������
 �������

With the help of Prof. Kai Xu, 
we build the universal kinetic 
model for Swedish Wheel

Capstone Project
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• ���
 �����! Jin Ao, Hu Xiangyun, Yin 
Chen, Yuan Mingjie, Hu Shuaishuai

• �������!
Prof. Qi Huan
• "���������!
Prof. Yang Tian

VM450 Group #6

*�<����	�
The purpose of our capstone is to 
design and manufacture the 
prototype of a portable laser 
cleaning system.

 ���	����
As the modern mechanical parts 
like airplane engine turbine blade 
have been more precise and 
complicated. It’s hard to be clean 
through traditional methods. The 
laser cleaning tech is believed to 
be a solution of this problem. 
Considering the 
widely usage of
It and the ongoing
aircraft project of
China, we decided 
to develop our own portable laser 
cleaning  System.

���������
The laser beam can produce an 
extremely high power density for  
tens to hundreds of MW cm2. The 
laser cleaning system scans the 
target surface by laser beam, 
make use of 
its high power
density to
vaporize and
remove the 
contaminants, 
processing 
residue and coatings on the target.
'�	����
�
'���������

'�	�����!
•Non-contact method, suitable for
complex surface structures
•No chemical waste, 
environmental friendly
•More accurate and efficiency.

For the circuit box part:

7�����

The strong laser which is capable 
for real cleaning task is nearly 
10,000RMB in the market. 
Considered our limited budget 
and safety, the cleaning system 
we have made is a harmless 
demonstration. While most of the 
inner-part design and the principle 
we referred to are all the same to 
the real cleaner.

��������
�������

�������
��	��������
If under the premise of safety and 
adequate budgets, we suggest 
using a higher power laser in the 
further work to realize the 
cleaning function. We also 
suggest using a convex lens with 
higher light transmittance to get a 
better focus effect. And it is better 
to develop the electronic system 
as well.

'���������:
•Cleaning of complicated part of 
machine structure
•Semiconductor and 
microelectronic board cleaning
•Restoration of artwork and 
antique

&������
������
For the purpose of being portable, 
our team designed a hand-hold 
cleaner, beside with an integration 
box of power adaptor and PCB 
sets.

In the hand-hold set, laser beam 
was led into through an optical 
fiber, fall on the mirror of the 
scanner inside, then reflected and 
comes out from the head of 
handhold set. We can adjust the 
amplitude in order to realize the 
task of changing of laser scanning 
width.
The PCB set consists the power 
source and control circuit of our 
system.

 ����������
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For the hand-hold set:
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Item Cost(RMB)

532nm Laser source set (Class III) 450

Scanner with control board 650

51SCM with 9850 signal generator 340

Optical system (Lens and Fiber) 225

Manufacturing Labor 410

Accessory 150

Total   2225 RMB   

Capstone Project
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• A combination of sensitivity and Portability
• Real-industrial adaption: can be applied in 

powder-based materials processing,i.e. 
coating spray, laser direct metal deposition.

���������

��

��)���
���)
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• Light attenuation when emitting diode laser 

beam through flowing powder stream
• Collecting attenuated light with photodiode 

sensor and convert to electrical signal
• Calibrate relation between powder flow 

rate and electrical signal by experiment and 
program

'������
Solid powder flow is widely used in kinds of 
manufacturing and repair, while the velocity, 
density, and mass flow of particles supplied 
are extremely important.
In this project, we are trying to design and 
build a prototype sensor which can monitor
relatively accurate flow rate of the powder 
flow in the most economical method.

������
�����������
•laser diode  
� dimensions 16mm 60mm
� wavelength :   650nm
� rated output power :  200mw
•Glass tube
� material:  high borosolicate glass
� inner diameter :  3.3mm
� outer diameter :  6.3mm
•Photoelectric sensor
� reverse operating voltage : �����
� Peak DC current : 10 mA

• ���
 �����!
HUANG Yanpei, XIE 
Yinan, REN Xiang, TANG Yiming, WANG 
Mian

• �������!
 QI Huan
• "���������!
 YANG Tian

%�������
����������
• Goal: Determine the linear voltage section of 

the photodiode receiver.
• Principle: Adjust output power of the laser 

diode, simulating the change of the metal 
flow rate.

• Result: Doing linear fit check. 2.7V to 3.5V 
are of high linearity.

������
�����������
?&���9@
• Data process center
The current change which is affected by the 
metal flow would be input signals and 
parameters for analysis with this device. It can be 
connected to DAQ card driven by Labview.

&���������
• High sensitivity
• Good portability
• Ideal synchronization
• Easily adapted to industrial manufacture

3D Prototype 
Model

Prototype 
System 

Capstone Project
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• ���
 �����!
Lv Tong, Yang Yang, Li 
Longyue, Sheng Guoyang

• �������!
Prof. Olivier A. Bauchau
• "���������!
Prof. Tian Yang

VM450 Group #8
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To question finite element 
analysis (FEA) software, 
researchers developed a new 
definition and corresponding 
computing method of 
deformation. Our mission in 
this capstone project is to 
verify this new definition by 
experiment method.

������
�����������
To verify the theory, we need a 
mechanical system shown 
below that contain all the 
factors we need.

All the devices are fixed on a 
steel frame and the whole 
system is shown by the 
following figures.

All joints of 
this structure
is welded  
and the other
parts of minor
section is
glued.

�����
����������

 ���������

On the handle on the free end 
of the beam, a Three-axis 
mark (as shown in the picture 
below), the laser beam on 
horizontal direction could 
focus on certain points (to be 
analyzed in details in the 
following part).                              
We build 
another                                           
steel frame 
for the                                             
measurement 
of dislocation
in two planes: XoZ and YoZ.

%�������
#
�����������

�������

We build a interface with C++ 
to show the results after the 
coordinates being inputted. 

We take 4pairs of the 
coordinates and the force and 
got positive results.
Of these 4 pairs of data, 3 
justify the theory and 1 
eliminated due to  relatively 
large error. 

������
��
 �����
Magnitude of the force loaded 
on the handle and its 
component in rectangular 
coordinate system.
Magnitude of the torque 
loaded on the handle and its 
component in rectangular 
coordinate system.
Dislocation of the original 
point on the handle.
Coordinates of the four 
marked points on the handle 
before and after loading.

-�����
The loading system is fixed on 
different position on the frame 
so that it could be proved with 
different loads. However, this 
loading system can only 
generate a combined force or 
torsion. To obtain the force or 
torsion on x, y, z direction, we 
will use the laser beam system 
to measure  the direction of 
the  force.

������
The specific design of the 
laser beam system is shown 
below. A laser pointer could 
move horizontally and 
vertically. 

Capstone Project

- 6 -



��	��������
��


�������
2�
������
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Wu Di, Gao Jian, Huang Zheng, Tang Congyao, 
Geng Baocheng

• �������!
Peisen Huang
• "���������! Kai Xu

VM450 Group  #9
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We aim to develop a portable 3-
D scanner, which can scan the 
shape of objects and generate 
high-accuracy 3-D data at fast 
speed, and we focus on the 
portability of the  device.

'���������
Our device can find its 
applications in many fields, 
including industrial applications 
that require accurate quantitative 
models of dynamically-
changing objects. Video games 
that need to capture the 
movements of a player’s body 
may also be a potential 
application.

&��������
)���
��������

��������

There already exist some 3-D
scanning products, such as those 
using laser beams. But those 
scanners are slow because they 
have to scan point by point and 
cost much. Compared with that, 
our 3-D scanner uses the low-
cost projector and  camera could 
scan at a very high speed and 
maintain small.

������
�����������
Our portable 3-D shape measurement system is based on the 
digital fringe projection and phase shifting technique.
A digital projector is utilized to project fringe patterns onto the 
object being measured. Then a CCD camera grabs three fringe 
images of the object to embedded computer , which is 
responsible for algorithm manipulation and 3-D shape 
reconstruction.

The main principle of
the digital fringe
projection used in our 
3-D scanner is to project
structured light on the 
object, by comparing the 
deformed fringes with 
the original ones we 
could reconstruct the 3-D information using geometry 
principles.

Capstone Project

���������
We have two solutions for our 
problem. One is desktop-
based and it is more fast. The 
other one is based on 
embedded system and it is 
more portable.
Pictures below are our 
prototypes.

&���������
In short, our solution meet the 
requirements of portability 
and accuracy.  Following are 
reconstruction results.

'�(��)�����
We express our sincere 
gratitude to Professor Peisen
Huang, our sponsor, for his 
excellent guidance and 
constant support during this 
half year. 

'���������
device can find its 
cations in many fields

- 7 -
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The purpose of this project is 
to build a device to measure 
the transient thermal 
properties of the material. 
Compared with the steady 
state method, dynamic thermal 
method including transient 
thermal method reduces the 
time cost on the measurement. 
The response time to reach the 
sudden heating temperature 
varies in different materials. 
We want to measure the 
response time of different 
material and then reveal the 
transient thermal property in a 
reliable and repeatable way. 

Research on the thermal 
properties of specific material 
is of great value in both 
scientific field and 
commercial field. 

$��
The design may contain the 
straight heat flow, the control 
of shutter and the data 
collecting system. We are 
going to build a reliable and 
fast response device applied to 
the further research of thermal 
property more than a 
commercial product. 

Overall View

&���������
Material thermal property is 
often needed on research. And 
its applications range from 
architecture to manufacturing. 
But the measurement of 
material thermal property 
should be carried by 
specifically institution which 
takes time and money. Our 
plan is to set up a transient 
thermal property measurement 
system of high accuracy. It 
provides the test article with a 
sudden transient heating, and 
the infrared camera will record 
the temperature changing 
process of the test article. It 
will bring great advantage to 
the research and industries in 
connection with material. 

&������
$���������

 �������

Shutter

Hot air gun

Capstone Project • ���
 �����!Wang Yun, Du Houliang, 
Hong Wei, Ma Jian

• �������!
Prof. Qiang Zhang
• "���������!
Prof. Kai Xu
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Li Mei  Hu Xiaoren
Song Qi, Xu Kaijun Yan Yi

• �������! Li Mian
• "���������! Ma Chengbin

VM450 Group #12

�������	�
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Wind power and solar energy 
are two important renewable 
sources and is being used on a 
relatively big scale. Our 
project goal is to come up with 
a device that utilize both wind 
and solar power to support a 
portion of electricity usage on 
ships.

"�����������
Wind energy and solar energy 
are easily attained on the river 
or sea. A hybrid wind turbine 
generator can be used as the 
main electricity supply if the 
consumption of the electricity 
is not very large. So we 
narrow our customers to 
transporting ship.
In our design we combine 
vertical axis wind turbine with 
solar panel, and we also use 
battery as our storage. 

&������
$��������

Detailed Function Structure
We divided the whole hybrid 
wind turbine generator into 4 
parts: wind turbine, solar 
panel, circuits and storage. 
will be stored in the storage.

 ����������

We ask a factory to help us to 
make the prototype of wind 
turbine. And the circuits are 
construct under the help of 
Innovation Lab. We purchase 
the solar panels and the 
batteries. Finally that we 
assemble the every part 
together to see whether it 
works. 

&���������
Our design is a hybrid wind 
turbine that utilizes both solar 
and wind energy. The storage 
system is also hybrid and 
combines storage batteries and 
super capacitors. We choose 
VAWT, which is firm and 
suitable to use at sea. 
Following engineering
specifications, we keep the 
device easy to set up, low cost 
and durable.

'�(��)�����
Many thanks to our sponsors 
Li Mian, our instructor Ma 
Chengbin, Wang Libo and our 
teacher assistant Fu Mingfan .
And also we appreciate the 
help of innovation lab.

������
�����������

Design of Hybrid Wind Turbine
These two figures are our 
design of configuration of 
hybrid wind turbine, it adopts 
the vertical axis wind turbine.
The length of the blade is 
80cm and the diameter is 
80cm. And the power of the 
hybrid turbine is 100W.

Main Circuit             Drive Circuit
The first one is our main 
circuit and the second is our 
drive circuit.
Storage: Panasonic value 
regulated lead-acid battery. 
Model No. UP-RW1228ST1
Solar panel: two panels whose 
rating voltage is 12V

���������

Capstone Project

Wind Turbine

Solar Panels
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• ���
 �����!

Xi Jiaqi, He Chuan, Liu 
Jingtian, Kang Chaoying Cui Ao

• �������!

Prof. Li Mian
• "���������!

Prof. Ma Chengbin

VM450 Group #13

�������	�
������
The increasingly wide 
application of vehicles is 
storming over the world today. 
However, the performance and 
the power efficiency of these 
vehicles has a potential to be 
further optimized.      Aiming 
at improving the power system 
for higher performance and 
lower power consumption, our 
design incorporates 
ultracapacitors into the energy 
source system.

"�����������
The concept of energy storing 
system is not only attractive to 
customers, but also consistent 
with the sustainable 
development of the world, 
which has a potential to gain 
support from the government. 
�������
����������


Our capstone project aims at 
improving the performance of 
the energy supply system by
using different energy storage 
techniques in an optimum way. 
Specifically, we will explore 
the relation between the 
Batteries/Ultra-capacitors ratio 
and the overall power transfer 
capability under thecurrent
power system architecture. 
The ultimate goal is to find out 
the optimal solution. A scaled 
prototype will be built to 
verify our results.

batteries.

%�������
In order to get a better 
understanding of the dynamic 
characteristics of the circuit 
powered by batteries alone 
and the circuit powered by 
batteries and ultra-capacitors 
together. A comparison test of 
the performance between 
these two models has been 
carried out. 

&���������
The performance of electric 
vehicles can be further 
improved by introducing the 
ultracapacitors. The 
simulation results also verified 
our idea. Based on the data in 
the simulation, we have 
constructed the prototype 
which is proportionally scaled 
down according to the real car. 

'�(��)���������
We are grateful to Professor 
Ma Chengbin and Professor Li 
Mian. Without their help, we 
can not achieve our final 
success.

������
�����������
The selected power 
management system for 
electric vehicles is shown in 
the figure below. There is a 
direct parallel connection 
between the two power 
sources: batteries and ultra-
capacitors. Two MOSFETs 
serve as converters to manage 
the power flow between the 
power sources and the motor 
drive. An MCU controller is 
used to generate control 
signals to turn on/off the 
switches

 �������
��
'������
The power management 
system will  finally be placed 
on a prototyped vehicle. A 3-D
model draft of the vehicle we 
will use is shown in the figure. 
The vehicle has four electric 
motors to drive four wheels 
respectively.

It also has 
two flat plates where we can 
put our development board 
and circuit board, as well as 

the ultra-capacitors and

Capstone Project
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The objective of this project is to 
recover the wasted heat from
used shower water.The recovered 
heat will be converted to 
electricity to power an LED, as 
an emergency light, and a turbine 
flow meter,which improves 
users’ showering behavior by 
prompting them how much water 
and energy they have consumed.

"�����������
We build a prototype of a shower 
system at a smaller scale that can 
represent the purpose of this 
project. Our design consist of 
three parts. The first part is a heat 
exchanger  which converts the 
wasted heat into electricity. The 
second part is an emergency light. 
The third part is an energy 
consumption feedback system, 
from which people can get 
information about the amount of 
water and energy they have 
consumed. Both the light and the 
monitor are powered by the 
electricity converted from heat.
�������
����������
#
$��

Current shower rooms in the 
market pay little attention to 
user’s safety and energy 
conservation. The Ecoshower 
system will provides its users 
with an emergency light. 
Moreover, with this system, a 
10% reduction in energy and 
water consumption is expected 
[1]. All devices in this system are 
run by the thermal energy in the 
waste water.

��	��������
��
�����

������
�������
1 Ecoshower

• ���
 �����!
Tianxiang Chen, Xinyu Kang,  
Han Han, Reinaldo Harjanto, Jiachen Wang

• �������! Prof. Lipo Wang, Prof. David Hung, 
Prof. Qiang Zhang

• "���������! Prof. Tian Yang

VM450 Group #14

To make sure a temperature 
differential of 25 degrees is 
enough for the TEG panel to 
power an LED and a flow meter, 
we have carried out an 
experiment. In the experiment, 
a TEG panel divided a 
container made of insulating 
materials into two chambers 
each of which had a volume of 
100ml. The two chambers were 
filled with hot water at 35�
and cool water at 10�,
respectively. A DC-DC 
convertor was connected to the 
TEG to raise its voltage. When 
the TEG was connected to the 
LED, the average power over 
five minutes was 2.5mW. When 
the TEG was connected to the 
flow meter, the average power 
was 0.03mW. Both of them 
worked well and the 
experiment  justifies this 
application of TEG.

&���������
The detailed design of the 
system has been realized. The 
TEG panels could produce 
enough electricity to power the 
LED and flow meter. A 10% 
reduction in water consumption 
is expected. The heat exchanger 
could be applied to other piping 
system well.

����������
[1]. Darby. S, 2006. “The 
Effectiveness of Feedback on 
Energy Consumption,” 
Environmental Change Institute.

������
�����������

System layout
The figure shouws the layout of 
the Ecoshower system. It 
includes one heat exchanger with 
TEG inside, one flow meter and 
an LED light. 

LED            Flow meter

Heat exchanger
 �������
��
'������

Flow rate in the drain of a 
shower room is M=157 ml/s. 
The temperature of the water in 
the drain is Th = 35�. The flow 
rate of the incoming cool water 
is  m =36 ml/s. The temperature 
of the cool water is Tc = 10 �.

%�������
#
�����������

�������

Capstone Project
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 �����!
Lei Li, Shuting Xu,
Chencheng Zhang, Yutang Xia, Jinwei Gu

• �������: Prof. Xinen Zhu
• "���������: Prof. Kai Xu
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Capstone Project

'������
This capstone project is a 
system which tracks the 
school shuttle bus in real time. 
People can visit this platform 
through the website including 
the bus location and predicted 
estimated time, and then get to 
the bus without waiting or 
missing the bus.

"�����������
School buses are necessary for 
convenient and on-time 
transportation. And missing 
the bus results in lots of 
trouble.  Based on that we are 
motivated to build this 
platform to help people get on 
bus on time.

$��
Provide a user friendly 
website , containing 
information on current bus 
position, estimated arrival 
time. 

������
�����������

Part 1. Hardware device on the 
bus, including  GPS, GPRS, 
MCU model.
Function: Collect the instant 
information of the bus, and 
send the information together 
with the sending time to the 
server.

Part 2: Server and User 
interface
Function: Process and show 
information of the bus 
position, estimated arrival 
time.

 �������
��
'������

%�������
Accuracy< 5 meter
Information Update Frequency:
Once every 4 second
Time Delay< 3 second

&���������
Now we have built up this 
platform for one bus. If this 
platform is completed totally, 
users can search the 
information for each bus on 
the internet. So it will be 
convenient for users to take 
school bus and save a lot of 
time for them.  

'�(��)���������
We owe the deepest gratitude 
to our sponsor Prof. Zhu, 
Xinen and our instructor Prof. 
Xu, Kai.

Estimated Arrival Time
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Yang Zeng, Qingtao Yu, Siqi
Zhu, Li Liu, Xin Chen

• �������
�
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Prof. Chengbin Ma
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In this project, we are going to 
design and manufacture a 
prototype of Unmanned Aerial 
Vehicle (UAV) platform. The 
aircraft can establish works like 
aerial video and photo shooting, 
transporting, rescue and so forth. 
All with relatively low cost and 
fast manufacturing process.

"�����������
As a cost-effective solution of 
civilian and military sensing, 
mapping, traffic monitoring, 
search and rescue, UAVs have 
been used for many countries 
around world. The use of UAVs 
can obviously reduce the 
probability of casualties in many 
dangerous circumstances. Among 
the UAVs, small UAVs are 
sometimes preferred because they 
are lighter, easy to build and 
control, and much more cheaper 
than the bigger and highly 
integrated ones. We will build up 
a small UAV mainly for aerial 
photo shooting.

design contains two parts:
• Autopilot system  building and      

configuration;
• Aircraft construction.
 �������
��
'������

The system is modeled and 
analyzed by steps. We connect 
servos and other modules with 
our board, and view the GCS 
outcomes on the screen. The 
configuration files are tuned and 
verified by both computer 
computing and real validation test.  
Our test results showed good 
tuned system and we are 
preparing for first fly.

&���������
Up to now, we have finished most 
of the autopilot system and 
aircraft part. The first trial will be 
possible in no time.

�������
����������
#
$��
Small UAVs have a low permitted 
fly altitude, which is normally 
less than 1000 feet. At this 
altitude level, the aircrafts may 
easily crash or hit the skyscrapers.  
we mainly want to solve the 
above problems, and to design 
and build up a cheaper, 
expendable small UAV with 
powerful, versatile and efficient 
control system. Thus the small 
UAVs can fly in low altitude and 
the success probability can be 
further enhanced.
• Smooth launching and landing;
• Satisfactory flight time (>1hour);
• More than 700g of pure capacity;
• Automatically return when 
failure;
• Auto-manual control modes;
• Real time control;
• Strong scalability.

������
�����������
After carefully design, we choose 
PAPARAZZI system as our final 
model. This system combines 
hardware and software, and 
realizes great work in distribution 
modules and systems. The formal

Capstone Project
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 �����: Lin  Zhou, Zhao Xu, Wei 
Zhong, Hanchen Liu, Zhaoning Zhang

• �������: Prof. Chengbin Ma
• "���������: Prof.  Chengbin Ma
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"�����������
The purpose of this capstone 
project is to design and 
integrate a drive-by-wire 
control system for a personal 
low-cost electric vehicle 
developed in last capstone 
design project. Drive-by-wire 
technology replaces the 
traditional mechanical and 
hydraulic control systems with 
electronic control systems 
using electric motors and 
human-machine interfaces.

�������	�
������
Our specifications include 
response time, maximum 
turning speed, minimum 
turning radius and deviation 
distance. During our 
performance test, we 
measured the displacement-
voltage characteristics, 
response time of control 
system, deviation of driving 
100m in a straight line and 
minimum turning radius. 
Finally, our design met our 
specifications. 

&���������
Our design will include a 
steering system, signal 
processing device. The electric 
vehicle will be able to move in 
all directions smoothly in the 
control of the user. What’s 
more, our design should have 
the qualities such as flexible 
driving, quick response, stable 
operation and long operating 
life.

'�(��)���������
Our whole team would like to 
take this opportunity to thank 
our sponsor and  
��	
��
��������		������
Chengbin, who offers us 
academic and constructive 
advices on our capstone 
project. 

����������
[1] i-REAL Concept car on the 
stage of Japan Pavilion of 
Shanghai Expo Sina,
[Online].Available::http://new
s.sina.com.cn/expo2010/news/
roll/2010/073320488.shtml

������
�����������
The final design of our drive-
by-wire control system 
consists of a joystick, a I/O 
interface board, a control unit 
using proportional algorithm.

�������
����������
#
$��
The capstone design last 
session did not solve the 
problem of flexible control as 
they just used two sliding 
rheostats to control the electric 
vehicle. Therefore, our goal is 
to design a humanized control 
interface and its control 
method which gives full 
convenience to the users.

%�������
#
�����������

�������

1 .Response time experiment .
Response Time = 4.29 ms

2. Deviation of driving 100m 
in a straight Line experiment 

Deviation  = 3.33 m /100m
3. Measurement of minimum 
turning radius.

Radius  = 1.16 m

Capstone Project
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Hanyang Zhuang, Yi 
Deng , Junjie Gong, Xian Huang, Lu Liu

• ������� Prof. Chengbin Ma
• "��������� Prof. Chengbin Ma
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�������	�
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This project aims to fulfilling 
an automatic formation 
maintenance for moving 
electric vehicles.

We have achieved two 
operation modes of two 
vehicles, which are follow-up 
mode and abreast mode, by 
using leader-follower and PD 
algorithm through ultrasonic 
sensors.

Our two automatic vehicles 
finally can moving in these 
two modes along distance of 5 
meters with a speed of about 
10 cm/s.

"�����������
Formation control has many 
applications.
• Satellites: stabilize 

information transfer
• Automated Highway 

System: improve throughput

Applications in Satellites and 
Automated Highway 

Systems[1][2]

• Abreast Mode

����
���������

Follow-up Mode

&���������
In a word, formation control is 
a promising research field. We 
have built a platform to realize 
it and the experiment result is 
quite satisfactory. We have 
learnt a lot from this project.

����������
[1]. [Online]. Available:

http://dst.jpl.nasa.gov/control/.
[Accessed: Nov. 16, 2010]

[2]. [Online]. Available:
http://sakai.umji.sjtu.edu.cn/.
[Accessed: Sep. 15, 2010]

'�(��)���������
Thanks for Prof. Chengbin
Ma’s instruction, JI Innovation 
Lab’s support, Minfan Fu and 
Ao Shen’s help.

���<���
$���
To achieve two motion modes 
of two vehicles.
• Follow-up Mode
• Abreast Mode

������
�����������
• Leader Vehicle

Motion is predefined.

• Follower Vehicle

Ultrasonic Sensors

• Relative distance between 
them is transferred by 
ultrasonic sensors.

Sensor Analysis

• Follow-up Mode

Capstone Project
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Abreast Mode Follow-up  Mode

Leader

Follower

Follower Exceeds Leader

Object Exists

No Object

Front Sensor

Rear Sensor

Leader Follower

LF

LR

Follower Shifts right

Controls its motion based  
on these two vehicles 
states  to move together in 
a specific pattern.

Leader

Follower

Follower Shifts Right

Object Exists

No Object

F ll M d
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Inductance:  

Capacitance: 

��������
��
���
��������

����

Shape: Rectangular Length: 
60cm
Width: 30cm
Size: 
Inductance: 

Capacitance:

:9
���
B�������

&�����������
������

29%�����
'�+��������
We have eight identical super 
capacitors (SCs) and each has 
a fully charged voltage of 5.4 
V. In practice, these SCs will 
not be fully charged. They are 
connected in series so that 
each has the same voltage at 
the same time. In this way, we 
only need to acquire the 
voltage across one of these 
SCs, and from this value we 
can calculate the entire status 
of all the SCs. 

"�����������
Our project focuses on the 
wireless charging method of 
the automobiles which is to 
make some improvements 
based on the primitive project. 
The improvements are mainly 
divided into three parts. 
1. To work whenever charging 

is needed.
2. To add a battery monitor 

which shows the remaining 
battery quantity on the 
laptop.

3. To control the charging 
system and the vehicle 
remotely with laptop.

������
�����������
�

�������
'������

/9 ���
B�������
&������

������

Emitting An emitting coil, a 
sensor and a switch
Receiving: A receiving coil 
and a battery monitor

�������
��
���
�����	���

����
Shape: Circular  Radius: 12cm
Size: 

VE450 Group #6
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Fortunately, our selected MCU 
model has an Analog to 
Digital Convertor (ADC). We 
measure the working voltage 
as reference voltage, so we 
determine the voltage of  SC 
easily.

��	���
���������
 &C111��&/:&6'D0�:
Itgives us a mature software 
development environment and 
technical support. 
B�������
�������	��111E-0:1
:2:'�/
It communicates with MCU 
and PC through serial ports. It 
has a friendly programming 
interface. 

'�(��)���������
Prof. Zhu Xinen; 

Prof. Ma Chengbin; 
Advisor Fu Minfan;      

Advisor Yin Yao

&���������
Our team focuses on working 
out a more practical-size and 
more efficient charging system 
so that someday manufacturers 
may produce and sell millions 
of transportation vehicles or 
somewhat like wheelchairs 
with wireless charging system 
to those who are in need.

• ���
 �����



Hu Jiabin,Zang Bin,Wu
Shanshan, Ying Ying, Zheng Zhong

• �������




Prof. Zhu Xinen
• "���������


Prof. Ma Chengbin
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The project is to design and 
implement a financial time 
series technical analysis 
system based on Stochastic 
methods

for U.S. stocks, assisting 
customers to make rational 
financial decisions.  Instead of 
the widely-adopted statistic 
methods, we used the 
Stochastic Differential 
Equations (SDE’s) so that 
customers can get continuous 
time prediction with bounds 
for rare events. In our final 
design, our system gets daily 
stock quotes from Yahoo API 
and a ticker list with predicted 
trends. Optimal portfolios 
will be given as investment 
suggest-ion which achieves a 
monthly return of from 3% to 
28%.

Modeling and Prediction
Using Ito integral and Black-
Scholes model

Portfolio Optimization
Particle Swarm Optimization

���������

• ���
 �����!
Hancheng WANG, Runze
CAI, Jia WANG, Siran YE, Wenyu WU

• �������! Prof. Bo YUAN
• "���������! Prof. Chengbin MA
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������
�����������
1. Pure randomness test
2. Brownian noise test
3. Markov hypothesis test
4. Parameter fitting & prediction
5. Portfolio optimization & sim

�������
Pure Randomness Test
Bartlett Test and GP Algorithm

Brownian Noise Test
Split Moving Window

Markov Hypothesis Test

y=sin(x)+noise          z=P(y+delta|y)
These three steps of tests filter 
out stocks that can be modeled 
by SDE’s.  Finally, We get 21 
stocks with good performance 
from all the 2912 companies on 
the NASDAQ stock exchange.

&���������
All stock investors need  tech-
nical analysis.   Our system 
can help them make rational 
decisions by offering inform-
ative predicted results and 
optimal portfolio.  Our future 
work is to use Ao’s method 
and make a system competent 
for high-dimension modeling.

Parameters of Selected Time Series

Confidence 
Interval

Sample 
Size

Delay 
Time

Correlation 
Dimension (CD)

Error Range 
of CD

99.95% 127 0-50 >2, fractional 0.01

series technical analysis
system based on Stochastic 
methods

for U S stocks assisting

P
B

B
S

Capstone Project
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The inefficiency of conventional 
power grid stimulate us to 
design a more efficient way to 
control the power flow and 
exchange the information flow. 

&��������
������
As Figure_2 shows our system 
contains a control center which 
collects information from both 
power and battery and then 
control the flow of power by 
programmed algorithm.

������
�����������
In the proposed design, wind 
turbine is implemented as the 
renewable energy power supply, 
and three major wireless 
components are developed. The 
first one is a wireless power 
meter. The second one is a 
wireless

battery meter. The last and 
most important component is 
the wireless communication 
between control center and 
central relays. All the three 
parts communicate with each 
other based on 433MHz 
frequency. In combination of 
these 3 wireless components, 
totally wireless control can be 
achieved.

������F2
7���(
�����

&���������
In order to increase the 
efficiency of power 
transmission and utilize new  
clear energy, we emulate and 
build a basic power grid with 
centralized controlling unit 
and realize a grid-connected 
generation system, and then 
we combine the two parts 
together to make a basic 
system of smart distribution 
grid. We believe the 
application of our product will 
benefit human beings and their 
offspring great.

�������
����
$���

������

• ���
 �����!
Wang Chi, Cheng Yu, He 
Jiayan, Yang Yue, Zhang Hua

• �������!




Prof. Wang Xudong
• "���������!

Prof. Wang Xudong
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�������	�
������
In this capstone design, we 
emulated a household part of 
the smart grid, which makes 
great advantage over the 
conventional power grid such 
as higher efficiency and less 
pollution. This power system 
includes a wind turbine, a 
storage battery to store the 
power, a control center to 
determine whether to use the 
power from wind turbine or 
the power grid, and other 
components like wireless-
communicators, relays and 
inverters to control the flow of 
power.
Due to the smart operations as 
Table_1 shows, the system can 
determine when to use power 
from grid and when to use 
power from battery, which 
connected to the wind turbine. 
In this way, the system can 
utilize power generated by 
wind turbine and transmit 
surplus power back to the 
general grid for money. 

Capstone Project

g

Table_1 Action of Control Center

������F:
&������
������

������F/
3��������
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�������	�
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We design a system that will
monitor the real-time traffic
condition, sending information
to the drivers and help them to 
choose the optimize routine.
By using our system, the
traffic jam is supposed to
decrease for 20-25%.

"�����������
The term “4G” refers to the
next-generation-wireless
communication system.
However, by now there is still
no formal definition in 4G.
Two different 4G technologies
are on its way to commercial
use, LTE and WiMax.
�������
����������
#
$��
Billions of dollars are lost
every single year because of
the traffic jam. To help the car
choose the most optimized
route to avoid traffic jams, we
aim to design a sensor 
network
which can communicate with
each other and send the real
time road information to the
drivers.

������
�����������

Fig 1.Overview of the whole system

To build the system, we decide

amount heat the cars can emit,
it’s easy for the heat sensors to
detect them. By calculating
the heat change per unit time,
we may get rough information
of the traffic condition of that
time.

Fig 4.The data showed in the client server.

%�������
#
�����������

�������

With the sensor nodes tested,
we only tested the whole
system by using a heat source
(candle) to act as a car and see
the accuracy and the latency
of the system.

&���������
We use ZigBee sensor nodes
to collect and transmit data to
a Wi-Fi network which gathers
and spreads the data to the
drivers who can thus choose
the best route.

����������
[1] Ian F. A, W. Su, Yogesh S. and
Erdal C. “A Survey on Sensor 
Networks” IEEE magazine, pp: 102
114.

'�(��)���������
We appreciate our instructor
Prof. Xudong Wang for all the
suggestions and supports.

to use the ZigBee network
combined with Wi-Fi network.
The advantage of ZigBee is its
low-energy-cost[1]. But the
ZigBee network only covers
limited area, so we choose to
add Wi-Fi, which has a large
transmission range to send the 
overall information to the
drivers. Because of the 
accuracy and price, the type of 
sensor we choose is heat
sensor.

Fig 2.The ZigBee network combined with the Wi-Fi network

Fig3. The Running process

 �������
��
'������
In our prototype, we use
three ZigBee sensor nodes
connected to three computers
respectively to monitor the
heat change. The radius of
effective range is set to be
1meter. Because of the huge

Capstone Project
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�������	�
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To solve coexistence problem 
of Wi-Fi and Bluetooth, we 
proposed improved adaptive 
hopping frequency (AFH) and 
scheduling methods. 

The improved AFH method is 
based on bit error rate (BER) 
of Bluetooth channels. In the 
BER plot, if the curve slope 
exceeds threshold, we declare  
this channel is occupied by 
Wi-Fi. The scheduling method 
is based on delay policy, 
which will postpone a packet 
until a good frequency is 
available. Also, we designed 
the scheduling algorithm for 
multiple slaves.

"�����������
Wi-Fi and Bluetooth work in 
the same  2.4 GHz ISM band. 
To overcome their interference, 
we proposed the improved 
AFH & scheduling methods, 
which could quickly classify 
available and busy channels 
for Bluetooth and reduce the 
collision rate between Wi-Fi 
and Bluetooth signals [1].

���������

���������
����������
• Matlab Simulink

• Experiment Design
�Basic Model
Random Hopping Sequence & 25 
dB Wi-Fi Interference
�Model with AFH Method
Algorithm to Generate New 
Sequence
�Model with Scheduling
-Multiple Slaves & Packet 
-Resending

����
�������

&���������
The improved AFH method 
and Scheduling method solve 
the coexistence problem well  
based on our test results.

����������
[1]. J. Lansford, A. Stephens, and R. 
Nevo, “Wi-Fi (802.11b) and Bluetooth: 
enabling coexistence,” IEEE Network,
vol. 15, no. 5, pp. 1024-31, Sept. 2001.

'�(��)���������
Research work was supported 
by Prof. Qian from WiCO and 
Prof. Wang from UM-SJTU JI.

'�3
 �����
Wi-Fi Channel Prediction 
Based on Average BER: 
Group Classification

����������
 �����
• Delay Policy: Postpone the 
transmission of a packet.

• BIAS: Redistribute the not-
fully-utilized channels to 
maximize the overall 
performance.
The algorithm’s general step
1: Every even TSf //Master transmits on frequency f

2: if TSf +ldn is good
3:{
4:   Af={set of slaves s.t (f is good) and 
(queuesize>0)}
5:   if (Af ��)
6:       select slave i
7:       transmit data packet of size ldn to 
slave i }

• Multiple Slave: 
Max-Min Fairness Criteria

Capstone Project

Classify the 79 
BT channels into 
11 groups 
corresponding to 
the Wi-Fi 11 
channels. 

Channel Classification

Power Spectrum 
Mask of Wi-Fi 

Change the 
hopping 
sequence to 
the boundary 
channels to 
detect PER.

Simplified Simulation Model

Improved AFH
Improved PER 
after Scheduling

Wi-Fi occupied 
Channels

Channel 
prediction

AFH User Interface
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Junjie Jin,  Shanshan Wu, 
Jun Xie, Shuyun Lei,  Guanglei Dai

• �������! Prof. Yang Yang
• "���������! Prof. Xudong Wang

VE450 Group #12

�������	�
������
Our secure access control 
system integrated different 
technologies to gives you a 
greater security and 
convenience in controlling 
your house gates. With the 
unique wireless connection 
and multiple recognition 
methods, you can enter your 
house with fingerprint and car 
license plate number, and 
identify your visitors by video, 
voice, or image. The picture 
below shows the working 
process of our system.

"�����������
The security and privacy 
issues become more important. 
People need to monitor their 
houses no matter where they 
are.  The existing  access 
control systems  provide 
limited identifying methods. 
We want to design a system to 
enable users get into houses 
with their car license plate 
number, password, and image, 
fingerprint.

6) designing a user interface 
to be installed on mobile 
phones.
%�������
#
�����������


�������
The wireless distributing 
system has transmission 
distance for 500m to 1km. The 
experiments showed that the 
accuracy of recognition of car 
license plate number increased 
with weaker light for 
capturing pictures of car. 
Other functions of the system 
works well to our expectation.

&���������
The prototype we designed 
provided a new version of 
secure access control system.  
To provide people a more 
secure and powerful system 
for protecting their home and 
family, we creatively 
integrated : wireless 
connection, car license plate 
detection, fingerprint scanning 
and verification, voice 
recognition and manual 
verification by image.

'�(��)���������
Thank You to all who devoted 
to this projects:
Prof. Yang Yang, Prof. 
Xudong Wang, the evaluation 
committee of Design Review, 
and team mates Junjie Jin, 
Shanshan Wu,  Jun Xie, 
Shuyun Lei, Guanglei Dai

�������
����������
#
$��
To build the system, Our goal 
is to provide users with 
prompt response with high 
correctness and robustness, 
and long  valid transmission 
distance. We divided the 
system into three parts: 
frontend, central controller 
and client on cell phones. We 
use ARM 11 to implement the  
frontend  with functions like 
identification data collecting 
and transmission. The central 
controller processes collected 
data , makes judges of  
verification and transmit data 
to client on cell phones. The 
client is implemented by 
J2ME.

������
�����������
To design the system, we 
assigned six tasks:
1) building a wireless 
distributing  system by setting 
a router and two access points 
(AP) ; 2) designing a graphic 
user interface on ARM 11 
using MFC; 3) implementing 
car license plate recognition 
system by using Artificial 
Neural Networks (ANN); 4) 
implement password and 
fingerprint recognition  system 
on ARM 11; 5) building a 
database for storing car license 
plate number;

Capstone Project
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HU Yue,CHEN Xiangyu,
WANG Yi, ZHANG Rui, ZHANG Haoyuan

• �������! Dr. YANG Yang
• "���������! Prof. WANG Xudong

VE450 Group #13

"�����������
•An immediate need for 
prolonging battery runtime for 
cell phones
•Battery charges recovered if 
left for enough time, known as 
battery recovery effect (BRE)
•Research on non-real time 
services (NRTS)

Capstone Project

�������	�
������
Later research may focus on
•Studying other NRTS
•Applying DCS to cell phones
•Modifying the IC of the 
battery

 �������
•Proposing evaluation criteria
•Evaluating maximal BRG 
under various simple DCS
•Modeling the distribution of 
BRE
•Proposing sophisticated DCS

�����������
�������������
•20% of maximal battery 
runtime gain (BRG) for simple 
duty cycling schemes (DCS)
•30% BRG for sophisticated 
DCS
•At most 10s of an idle period

&������
$��������
•An equivalent circuit to 
simulate Package Downloading 
(PD) service
•Experimenting on Nokia BL-5J
(SCUD) 
•Designing simple DCS and 
sophisticated DCS to find 
maximal BRG

'�(��)����������
•Sponsored by SHRCWC
•Thanks Dr. YANG Yang, Prof. 
WANG Xudong, Mr. WEI Kun,
Dr. Horst HOHBERGER, and 
other anonymous researchers

&����������
•Cell phone batteries having BRE
•Maximal BRG occurring at slow/stable discharging regions
•5.9ks of BRG for simple DCS (nearly 20% of gain)
•Sophisticated DCS expected prolonging more runtime
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• ���
 �����
! Chen Yining, Wang Hao, 
Qian Yifan, Wu  Di, Li Nan

• �������
!



Doc. Qian Hua
• "���������!


Prof. Wang Xudong

�������	�
������
Green is the most popular 
word in the 21st century. 
Pregnant women would 
especially pay attention to this 
problem as it would affect the 
health of them and baby 
insider them. Our group has 
invented a communication 
system with extreme low 
radiation level. 

"�����������
This project is aimed at 
finding a new way to increase 
the sensitivity of the 
communication without 
increasing power. 
We chose spread spectrum as 
a way to reduce the power and 
maintain the same sensitivity.

�������
����������
#
$��
Based on the OM formula 

We get the path loss of 10Km 
in big city is about 170dBm
�����������
�������������!
Power dissipation  1W
Cover distance      3000m
Signal intensity     -121dBm
Max power output  3dBm(1w)
Data transmit rate  0.125-256kbps

The frequency spectrum of the 
signal has increased from 
0.1kHz to 8 MHz.
%�������
#
�����������


�������
With our usb radio com-
munication prototype, actually 
we got the communication 
distance of 50 meters for our 
system. Actually with a 
communication station, we 
can realize our communication 
distance of 10kilometers in 
our simulation.

&���������
With a hadamard sequence of 
16384 size, we implement our 
design goal and tested both in 
the stimulation part and 
prototype.

����������
[1]. Section 19.2.2 of Arora, Sanjeev; Barak, Boaz 
(2009), Computational Complexity: A Modern 
Approach, Cambridge, ISBN 978-0-521-42426-4
[2] M. Abdulrahman, D. D. Falconer, and '9
U. H. 
Shekh, “Equalization for
interference cancellation in spread spectrum 
multiple access systems,”
in Proc. VTC, May 1992.
[3] F. D. Garber and M. B. Pursley, “Optimal 
phases of maximal sequences
for asynchronous spread-spectrum multiplexing,” 
IEE Electron. Lett.,
vol. 16, no. 19, pp. 75&757, Sept. 1980
[4] A. Duel-Hallen, “Decorrelating decision-
feedback multiuser detector
for synchronous code-division multiple-access
channel,” IEEE Trans.
Commun., vol. 41, pp. 285-290, Feb. 1993.

'�(��)���������
We want to show our great thanks 
to our Sponsor Wang Xudong and 
Instructor Qian Hua. They both 
give our clearly instruction about 
spread spectrum of wireless 
communication which is almost 
unknown to us before.

������
�����������
Power: 30dBm.Distance 10km.
Pass loss = –170dBm. 
The sensitive :140dbm
The thermal noise = -105dBm.
So SNR=-35dBm.
BPSK : additional 14dBm. 
So the size of total spread 
spectrum is 49dB.
49dB means at least 8000. 
Thus the result is 16384. 
We choose the hadmard
sequence with size of 16384.

 �������
��
'������
The MATLAB model for the 
whole system is as follows:

The crux part is the spread 
spectrum part.

The stimulation result in time 
domain and frequency domain 
is as follows:

Capstone Project
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• ���
 �����!
Teng Fei, Dong Quan, You 
Peigen, Sun Hao & Zhang Lining

• �������!
Prof. Yang-Han Lee Innovation 
Health Technology Inc., Taiwan

• "���������!
Vincent Chang

VE450 Group #15

���������

The circuit we designed is 
implemented on board. We 
connect it to oscilloscope to 
monitor the results of our 
circuit. 

This is the PCB layout of 
different components. We 
need to test the function of 
every component to ensure 
that the final results are 
accurate. 

&������
$��������

The core part of our project is 
the circuit design. This is a 
flowchart of our circuit. We 
try different approaches when 
designing the amplifiers and 
filters to improve accuracy of 
our results. 

Benchmarks when designing 
the circuit. 

Capstone Project

'������
The goal of our project is to design an electrocardiogram (ECG) circuit that extracts the weak bio-
signals generated by the cardio muscle in the presence of many other noises internal and external 
of the human body. Our circuit should implement the amplifying and filtering function to get ECG 
with high accuracy. 

�������
�����������

The deaths caused by 
cardiovascular diseases
(CVD) make up to 40% of 
deaths in China. in order to 
prevent the death resulted 
from CVD, the need for 
electrocardiogram (ECG) is 
overwhelming.

Our project is to design an 
ECG on circuit level, helping 
people who are suffering from 
cardiovascular diseases. 

Bidirection
parallel-

connected
diode

10KHz Low-
Pass AD620

0.5Hz High-
Pass

& 80Hz 
Low-Pass

50Hz Trap 
Filter

Voltage
Amplifier

Right-Leg
Drive

Leads

Output
By Beacon

Specification: Desired 
Value

Input impedance >���

CMRR >60dB

Gain 1M

Frequency response 1-35Hz

Input noise ����	

Range of heart rate 0-250BPM

Time span of ECG storage 90s

Voltage range 3-12V

Working current 42mA

Continuous working 
period

>8h
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Yi Zhang, Boyu Zhang, 
Chen Xiong, Yang Taorui

• �������!
Peiwen Chang; Vincent Chang
• "���������!
Kai Xu

VE450 Group #16

�������	�
������
Building a diagnosis model based 
on the HRV measuring device to 
determine people’s body 
condition, especially fatigue

.

"�����������
Heart rate variability (HRV) is a 
physiological phenomenon where 
the time interval between heart 
beats varies .

�������
����������
#
$��

&���������
It can be  clearly showed that with 
the current measurement device  
and using LF and HF, people’s 
status of fatigue can  be 
determined. And within 5 minutes 
the, we can determine the result. 

The application can be use in 
various fields.

����������
[1]Mussalo H; Vanninen E; Ikäheimo R; La
itinen T; Laakso M; Länsimies E; Hartikain
en J, Heart rate variability and its 
determinants in patients with severe or mild 
essential hypertension.Clin Physiol. 2001; 
21(5):594-604 (ISSN: 0144-5979)
[2] 
Prakash ES; Madanmohan ; Sethuraman K
R; Narayan SK, Cardiovascular autonomic 
regulation in subjects with normal blood 
pressure, high-normal blood pressure and 
recent-onset hypertension. Clin Exp 
Pharmacol Physiol. 2005; 32(5-6):488-
94 (ISSN: 0305-1870)

'�(��)����������

• Sponsor: Peiwen Chang; 
Vincent Chang

• Instructor: Kai Xu; Chengbin
Ma

• Ve496 instructor: Kristian
Mcguire

������
�����������
Get suitable Sample:    

Amount 15~30  
Male student
Age 18~22 

Sequence the sleeping time of the 
samples
Collect HRV data: 

Two hours 
before go to bed
Every 30 
minutes

Analyze the data and draw the 
relational graph

Modeling and Analysis

Validation / Experimental 
Results

Capstone Project
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• ���
 �����!Sun chenlan, Xu lin, Chen 
Xiaoxiao, Chen longjun

• �������!
Prof. Vincent Chang
• "���������!
Prof. YangHan Lee & Prof.

PeiWen Chang

VE450 Group #17

"�����������:

������
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&���������!
Our design aims at creating a 
software on the smartphone 
that can store the heart rate 
data of a member of customers 
with their personal 
information,and producing a 
rough diagnose of the user's 
health situation based on 
recorded data. We have the 
prospective objective to 
facilitate distant medical care 
using our software, that is to 
let the doctor know the 
customers' heart rate 
conditions so as to infer 
whether they are health or not. 

���������!
[1] Computer Desktop 
Encyclopedia. "definition for 
smartphone." Internet: 
http://computer.yourdictionary.co
m/smartphone, [Sep,23.2010]
[2] Innovative Health Technology 
Inc. Introduction, [Online] 
Summer 2006. Available: 
http://www.york.ac.uk/res/iht/new
s.htm. [Sep,23.2010].

'�(��)���������!
We thank Dr. Zhuang for 
design assistance, Vincent 
Chang for advice, and Mr 
Chen for financing support. In 
the end thanks Innovation 
Health Technology Inc. [2] for 
its instruction and guidance.

��������
������
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�������@!

Capstone Project

(a)Press the menu button, 
it will show you four 
main options; long press 
certain line, three main 
options come.

(b)Press 
the create 
button to 
establish a 
new 
personal 
account.

(c)Press a 
certain line 
to view all 
the heart 
rate records 
of this 
person.

(d)Press 
create to 
establish a 
new heart 
rate record.

(e)Press a 
certain 
record to see 
the detailed 
data.

(f)All heart 
rate could be 
presented in 
linear chart 
form.

(a) (b)

(c) (d)

Due to the current 
situation of high speed of 
development and 
evolution of smart phone 
technology,we decide to 
implement a 
comprehensive medical 
oriented platform on smart 
phone [1]. 
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In our project, we plan to put 
an electrical generator on the 
bottom of shoes. When a 
person walks wearing the 
shoes, his or her weight and 
mechanical energy will be 
converted into electrical one.

",��*�C&�"*,
There are many kinds of 
human energy. Our project 
mainly focuses on the energy 
produced by walking, since 
this sort of process seems to 
be more practical in 
generating power  for 
applications to portable 
electrical devices.

��*7-� 

�*� C-'�"*,
#
$*'-

We want to design our shoes 
for charging battery and 
lighting lamps.

���"$,
���&�"��"*,
The motor we choose is the 
generator from the hand-crank 
generator for emergency 
circumstance. However, in our 
design the motor can just 
rotate 30 each step, and we 
will assemble 2 generators in 
one system.

VE450 GROUP #18

Experiment on power and load
From VM495:

\
Voltage-Time curve on design power simulation

Power-Time curve on design power simulation

&*,&-C�"*,
In addition to the function of 
generating power, we also 
want the power generating 
shoes also characterized by 
comfort and good appearance. 
These would serve to the wide 
use of power generated shoes.
So if in 20 years, most people 
in the world wear our shoes, a 
huge amount of green energy 
will be produced. 

'&;,*B-��$� �,�
Vincent Chang has inspired us 
the spirit of teamwork so that 
we all enjoy the process and 
proud of having made all these 
friends while doing this 
project.

Dr. Chuang and Prof. Lee has 
provided us technical support 
and some useful advices.

\
V l Ti d i i l i

�*B��
$�,��'�",$
�3*��

• ���
 �����!
WANG Renbo, WANG 
Xiangyu, HUANG Guanghao, WANG 
Lanyue,  HU Yuan    

• �������!
De Poan Pneumatic Corporation,
Taiwan

• "���������!
Prof. Vicent Chang, Prof 
Jamson Lee & Prof. Yang-Han Lee

Capstone Project
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The camera and picture 
transmission system is an 
instant video capture 
software After one photo is 
shot, it is imported into the 
image comparison platform.

Basing on pixel differences, 
five blockage levels are 
worked out compared with 
the original empty clean 
pipeline. 

VE450 Group #19

�������	�
������

Blockage and destruction in 
pipelines will cause serious 
water flood. Hence, we should 
prevent the tragedy in advance.

The wireless micro camera is 
installed on the inner wall of 
pipelines to help us supervise 
situations inside. Images taken 
by the camera is conveyed to 
our platform and compare 
them automatically. Levels of 
blockage will be output by the 
platform and we can also 
judge on the positions where 
problems happen through it.

"�����������

We install the wireless micro 
camera inside the pipelines. 
We perform experiments to  
design five levels of blockage, 
and create a platform for 
automatic comparison.

������� ���������� # $��

%�������#�����������

�������

After installing the wireless 
micro camera, we perform 
experiments to see whether the 
output matches what we have 
expected. 

&���������

Our design focuses on the water 
pipeline detection with the 
wireless micro camera to take 
shots inside it. We also design an 
automatic comparison platform 
to process photos and finally 
output pollution level. The 
application is really useful to 
supervise situations inside and 
will save more energy and 
human resources.

'�(��)���������

Thanks to our sponsors and 
advisors for giving us precious 
support and suggestions, and 
thanks to great cooperation  
among team members.

Capstone Project
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 �����!
Liyan Sun, Zhengfei Kuang, Ran 
Sun, Xiaomeng Qiu , Zehui Zhang

• �������!
De Poan Pneumatic Corporation, Taiwan
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Dr. Ming-Hsueh Chuang , Prof. 

Yang-Han Lee
• ������
�	����







Vincent Chang,

Blockage level 5

Original level

Blockage level 4

Blockage level 2 Blockage level 3

Blockage level 1

Application of the 
wireless micro 

camera

Import images 
into the 
platform

Compare with the 
original image 
automatically

Warn 
workers

Define levels of 
blockage and 

pollution (Modeling)

Transfer 
images to 
computers

Blockage in 
pipelines

Output 
defined 
levels

Different 
materials

Different 
pollution

Pixel

Java

Experiment 
imulation

Experiment 

Standard

User 
platform

Prototype of dirt level platform

Prototype of  image capture interface

Installation of the wireless micro camera
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Duan Wenqi, Li Yi, Shi Chuan ,Wu 
Mingda, Zhou Quan,

&�����
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 Echowell Electronic Co., Ltd. , Taiwan
&�����
�	����! Dr. Ming-Hsueh Chuang & Prof. Yang-
Han Lee
������
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Vincent Chang
"���������!
Kai Xu, Chengbin Ma

VE450 Group #20
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Sporting can keep people 
healthy that many people 
would like to take long-term 
running, cycling, hiking etc.

These adventures may cause 
dangerous to human’s life 
(lost, excessive exercises). 
We decide to generate a 
software program to help 
people solve this kind of 
problems. This program will 
be installed on a HTC cell 
phone and has the function of 
GPS navigation, Heart Rate 
monitor, motivated music 
player and intelligent SMS 
SOS system.

�������
����������
#
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Our project is focused on 
helping these outdoor sports 
amateurs. 
We have developed a smart 
phone software with 
functions: 
� A speedometer
� A GPS[1]
� A health  condition
monitor

� Warning  alerter

������
�������	���
���
���������

�������
Target: 0-4000m working 
compatibility
Test Method: Outdoor real 
location test
Expectation: Well working 
performance under all 
condition

&���������
Our software uses navigation 
function and heart rate 
function to implement our 
own health warning system to 
supply a safety and 
comfortable training  
experiment. And there are few 
such software in the market to 
give the same services to 
customers. So our software 
will have  wild market.

����������
[1].Zhang, Shouxin, GPS 
Technologies and Applications,
Beijing: National Defense 
Industry Press Publishing, 2004, 
pp 3~13. ISBN: 7-118-03316-2.

'�(��)��������
The project advisor Vincent 
Chang has inspired us of the 
health caring system.
Company advisor Dr. Chuang 
and Prof. Lee led us to 
implement the project on 
smart phone  OS.

Design Description

�����������
�������
B��(���
����
���
������
Target: Working for 5 hours
Test Method: Long term 
running
Expectation: More than 5 
hours

B��(���
�����
���������
�����

���������
Target: Strong signal intensity 
compatibility
Test Method: Different signal 
intensity tests
Expectation: Well working 
performance under all 
condition

Bicycle  
computer

Health  
surveillance 

Smart  
phone

Measure  
system

Environment  
detection  

system 

GPS

Bluetooth 
transmission

Hardware

Software
Data Integration and 
Processing

Capstone Project
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Wang Mengde, Yao Ning
Sun Peiqian, Zhang Qinhao
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Wang Guoxing
• "���������!

Wang Guoxing

"�����������
In the Capstone Project, our team designed a 
electrical stimulator which can help the 
patients with half face paralyzed to restore their 
blinking ability in the disabled face side. Our 
design prototype is illustrated as follows:

������
�����������
The device we built consists of three parts:
1) a signal processing circuit amplifies and 
filters the eletromyogram (EMG) signal from 
the muscles around the eye on the healthy face 
side.

2) A current stimulator generating current to 
induce blinking movements.

3)A controller controls the stimulator according 
to the signal received from the signal processing 
circuit. 

�����������
�������
��
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We did animal experiments on rabbits to test 
our devices feasibility. In the experiment, 
our device has captured EMG spikes 
indicating blinking and made anesthetized 
rabbits blinking

The results of the animal experiments 
proved the feasibility of the stimulator and 
we will go on to the test on monkeys!

Capstone Project
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�������	�
������
Our project is to design an 
Optical Mark Recognition  
used to score answers on the 
sheet. 

"�����������
Optical Mark Recognition 
(OMR) is used to scan the 
marks, transfer them into 
digital signal and score the 
sheet automatically.
The main purpose is to figure 
out the mechanical structure, 
the mark recognition system 
and the computer programs for 
the OMR and make the whole 
system work together.

7�(������
The currently available 
products of the OMR have 
four steps. First, design the 
answer sheet. Second, scan the 
input media to obtain the 
image. Third, detect the 
presence or absence of marks 
in pre-defined position. 
Finally, output the answers to 
computer. 

&������
Our OMR is expected to meet 
the criteria of cost and 
functionality best. 

���������
��
����
������
We made the two-dimension 
workbench, the paper delivery 
and collection unit for the 
prototype.

The two-dimension 
workbench

The paper delivery and 
collection unit

�	������
��
���������
The cost for one prototype is 
622 RMB and for one product 
is 725.5 RMB, which is 
reasonable. The functionality 
of sensors is made to read the 
answers as well as find the 
appropriate column. The 
automation is also satisfied in 
the whole system.

&����������
Our team make a well-
performed OMR through our 
efforts and teamwork.

����
������
Our final design is divided 
into five parts. 
In the paper extracting 
Structure, we refer to the inner 
structure of printer and utilize 
the different of frictional 
forces between Roller and Pad.

In the Transport Unit, we use 
track and rollers.

In the two-dimension 
workbench, two motors 
control the movement in 
straight line perpendicular to 
each other.
In the paper delivery unit we
use a slide. In the paper 
collection unit, we use a 
drawer.

Vg 100 Project #2
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�������	�
������
• Problem statement:
A shortage in waiters and 
waitresses in café houses. And  
customers will complain about 
the bad service.
• Task statement:
making an automatically 
coffee machine that can make 
coffee and send it.
• Purpose statement:
To make it efficient and 
movable.
• Results:
The robot can make a drink 
and deliver it right away.
• Conclusions:
Our machine can meet 
customers’ needs and be a 
efficient machine.

"�����������
It would be useful to build a 
robot which can help you 
make your drink and deliver it 
to you once an order has been 
placed. This machine can save 
your time and energy.

7�(������
Café house is part of our life, 
especially for most middle 
level class. there are not 
enough waiters or waitresses 
and insufficient training may 
lead to many complaints about 
overdue service and bad 
attitude. So a movable 
machine that can work as a

different ingredients. The 
proportion control may not be 
very sensitive.

�	������
��
���������
The proportion is not very 
well controlled.
The manipulator moves a bit 
slow due to its weight.
Limited by materials, the size 
of the machine is reduced.

��������������
Ultrasonic sensors may be 
better in this machine.
Do not get in the way when it 
works.

&����������
This robot can make and 
deliver the drink. However, 
the control of different 
proportions is some what 
difficult. Limited by time, we 
cannot make it perfect.

����������
http://www.pots-and-
pans.co.uk/acatalog/Coffee_Mach
ines.html

'�(��)���������
Pro. Peisen Huang
Ms. Masako Iwamoto
TA. Gao Jian
TA. Wu Di
TA. Hong Haocheng
TA. Liu Guangshuo

server in café house is 
necessary to solve the problem 
in our consideration.

&������
1. Ingredient proportion 

controlling
The customer can be the 
master
and they can have any drink 
they like.
2. Mobility
In our design, the machine can 
send the coffee to customers 
itself. We can ensure every 
customer can be served timely
3. A manipulator
With three degrees of freedom, 
the manipulator can complete 
any task in a café house 
automatically. 

����
������
We try to make a machine that 
has a three-DOF manipulator. 
The machine can make 
different drinks in different 
proportions and deliver it 
automatically.

���������
��
����
������

It has a three-DOF 
manipulator and the upper 
containers can contain

Vg 100 Project #2

- 32 -



���
7�(�
��
'�
���	���

• ���
 ������!
Hui Lin, Sheng Hu, 
Xianghan Pei, Lingxiao Jia, Bowen Hong

• "����������!


Peisen Huang & Masako 
Iwamoto

VG 100 Team #3

�������	�
������
Our purpose is to design a 
brake system that is much 
more stable and reliable than 
current ones to prevent 
elevator falling accidents. 

"�����������
�
7�(������
Elevators are now frequently 
used in people’s daily lives. 
Although elevators have many 
advantages, they also have 
safety problems. The most 
serious one is that when the 
cables that hold the lift car 
break, the lift car falls down, 
causing the passengers inside 
to be injured or even to lose 
their lives. Such accident, 
telling people that elevators 
are not infallible, was really a 
surprise to many people. 
People became doubtful about 
the safety of elevators. Our 
team realized that it was 
necessary to design a safety 
system which could detect 
whether the cables break and 
make the lift car stop as soon 
as the cables are broken so 
that passengers won’t get hurt.

&������
1 Robust 2 Sensitive    
3 Precise 4 Effective      
5 Easy to construct    6 Cheap       
7 Convenient to maintain 

��������������
1. Lighten the mass of lift car
2. lengthen the life of power 

recourse and check 
regularly

&����������
Although our prototype is a bit 
from ideal due to the 
limitation of time and 
equipment, but it is sensitive 
and stable enough to meet our 
criteria. Since people have 
been studying this for years, 
we still have a lot to learn. 
Generally, our design and 
prototype were done well. 

����������
[1] Safety rules for the construction 
and installation of hydraulic lifts
[2] Patent: Safety Gear of Elevator 
(Patent No. CN02260139.2)
[3] <Electric elevators: their design, 
construction, operation and 
maintenance>, Fred Anzley Annett, 
1935

'�(��)���������
Foremost, we’d like to show 
gratitude to our Instructors, 
Prof. Huang and Ms. Iwamoto, 
who have provided us with 
valuable guidance. Our 
appreciation also goes to all 
teaching assistants who helped 
us to develop the final design 
and the prototype.

����
������

���������
��
����
������

�	������
��
���������

Vg 100 Project #2
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"�����������
Our purpose in this project is to 
design and construct  ���
�������
which may turn over pages 
automatically, in order to help those 
who do not have flexible fingers. 

7�(������
• ���
�������

There are 161479 people 
with various disabilities in 
China, and 48045 of them 
are mutilated. (National 
Bureau of Statistics of 
China, 2006)

• ��������
���������
For players in symphony 
orchestras, since their 
hands are usually engaged 
in playing their musical 
instruments, the 
movement of flipping 
pages seems inconvenient.

&������
1. Flipping pages 

automatically
2. Convenience to use
3. Flexibility to use
4. Stability in various 

situations
5. Adequate cost

�	������
��
���������
• '���������
��
���

������!

The prototype is suitable 
for paper of various 
material qualities.

• ��������!

The probability for errors 
to appear is 2.5%, which 
indicates a general 
stability of our device. 

• ����
&������!
Our prototype has little 
damage to paper.

• &���
�	������!

The total cost is beyond 
the criterion. Alkaline 
batteries can be used 
instead of lithium battery 
for a lower price.

��������������
• ��
����
��	������

Another rotator can be 
settled on the other side of 
the board to reversely flip 
pages. 

•  ���
&����������
 ������
Some other controlling 
methods may be more 
suitable than an IR sensor 
in some situations.

&����������
The device we constructed 
was proved by a few tests to 
be well-performing and 
improvable. 

����
������

• &���������!

a big board, 
a battery, 
an RCB, 
a rotator,
a page turner,
and an IR sensor.

• ������!


• ���
������
?&���
���@
!

• "�
������

Vg 100 Project #2
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�������	�
������
An everyday mechatronic 
system is designed for a better 
life. Then we are going to 
make a coin box combined 
with a mini basketball player 
in order to deal with our 
annoying coins, bringing some 
happiness.

"�����������
Our project can be played with 
a ping-pong ball like playing a 
street basketball player. And it 
can collect coins for you.

7�(������
As nowadays people suffer 
more and more pressure from 
the society, they always try to 
do something relaxing to get 
them away from work. And 
since us students from other 
provinces don’t have efficient 
way to deal with our coins.

&������
Entertainment
Space efficiency
Functionality

&���
&���������
����
Because the assembly tests the 
coin by sizes, so you’d better 
throw in a new addition 1 Jiao.

 �������
��������
����
It will never fall down if you 
only throw ping pong balls to 
it. 
C���
�����
Q. How do you like it?

��������������
Cutting Cost
Good Looking
A Variety of Usages

&����������
Our team did a very good job, 

and our product is both 
interesting and functional. 

����������
http://item.taobao.com/item.htm?i
d=5229948927

'�(��)���������
Thanks to our inductor Pro. 
Huang and Pro. Masako.

����
������
The basic structure of the 
basketball player is like a box 
without the up surface and the 
front surface. And a sensor 
and the RCB are fixed on the 
back. When we add the up 
surface and the front surface, 
it is a coin bank which can 
count the sum of money.

���������
��
����
������
Material Preparation.
Manufacturing Procedure

�	������
��
���������
������
����
The assembly became very 
accurate and hardworking. 
The flawed judge rate was 
almost zero. 
&���������
7���
����
We were satisfied with the 
missing rate less than 15 
percents.

Vg 100 Project #2
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�������	�
������
�������!
Improper light 
intensity is bad for human’s 
eyes
��(!

Use RCB, DC motor 
and sensors to build a model 
of the study
�������!

Control the light 
intensity to an appropriate 
level automatically by 
controlling the curtain and the 
light

"�����������
 ���	����!
Nowadays, myopia has 
become a serious health 
problem in our country. Not 
suitable light intensity can 
cause many myopic patients. 
So our team decides to build a 
system to control the light 
intensity. 
���<���
�����������!
We built a model to simulate 
the real conditions. We use 
RCB, light sensors, DC motor 
and other accessories to 
control the light intensity in 
the box by controlling the 
light and the curtain.

7�(������
Intelligent Building System

*����
���
����

The auto-control
system of the 
curtain (up)

The RCB (right)

�	������
��
���������
-����
���������

'����������
--Curtain control part
--Light control part

��������������
Improving the following parts
--situations
--Light states

&����������
We do keep the light intensity 
in the box in an appropriate 
range by controlling the light 
and the curtain

����������
[1]http://www.infzm.com/content/
28075
[2]http://www.tmrnd.com.my/ima
ges/iat.jpg

'�(��)���������
Prof. Huang  &  Ms. Iwamoto
Teaching assistants

&������
������
�����
���������
'����������
--Curtain control part
--Light control part
�����
 �������

����
������
3��)��
������
--The auto-control system of 
the curtain 

--The auto-switch light
--The light sensors 
--RCB & the battery box

'��������
������
--Different situations 
--What to do

Dazzling     Proper    Dark

���������
��
����
������
���
�����
����

Vg 100 Project #2
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Precision is a criterion to 
judge the accuracy detecting 
which side of the passing card 
is up-turned.
��������
Stability measures whether a 
machine stay in good 
condition in a long time.
&���
The lower the better.

����
������
������������
���

�������
���

����
��	���
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�������	�
������
The purpose of this poster to 
provide details of SanguoQ
automatic shuffle machine 
besides recommendations of 
our design. We establish five 
criteria our produce expected 
to meet. Our design contains 
two parts: Transportation Part 
and Shuffle Part. 

"�����������
On Project 2#, to design an 
object of our own, we focus 
on the daily life of students 
rather than some complicated 
areas. Under the circumstance, 
we resolve to design new auto 
-shuffler. To distinguish from 
existing shuffler, our invention 
is supposed to achieve task to 
identify card with face up and 
turn it to make all cards in the 
same side before shuffle.

7�(������
����
������������

Nowadays, among board 
games the most popular one is 
no doubt SanguoQ.
�����J
In SanguoQ, cards are drew 
from a pile like that in pokers.

&������
�����
Speed mainly refers to the 
speed of shuffle.
���������

���������
��
����
������
We mainly make the machine 
by hands with procedure of 
cutting, sticking and welding. 
Most materials are reoccupied 
or purchased online.

�	������
��
���������
�����

��������

&���
Total 283.2RMB including 
RCB ,DC motors, servo, 
sensors and other materials.

��������������
Replace the cardboard by 
stronger material. Improve the 
transfer system and the 
appearance.

&����������
Convenient
Environmentally friendly
Easy operation
Cooperated teamwork

Vg 100 Project #2

10 cards 13 sec

14 cards 15 sec

18 cards 23 sec

Average speed 1.2 sec/card

Group Number of 
cards

Number of 
cards 
upwards

Rate of 
success(pe
rcentage)

A 10 8 80

B 10 8 80

C 15 11 73

D 15 12 80

Baffle Big wheel

Eccentric wheel

Path

Small wheels

Small wheelsEccentric wheel

Baffle

Sensors

Dc motors
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�������	�
������
This poster is to introduce our 
project of an auto drier and 
folding machine. 
Clothes are hard to get dried in 
Shanghai’s rainy season. 
Besides, some classmates are 
lazy to fold clothes. Therefore, 
our group determined to make 
an auto dryer and folding 
machine. The machine has 
been made satisfying most of 
criterion. 

"�����������
The machine combines two 
parts, the folding system and 
heating system. The highlight 
is to utilize the heat from 
boiler or radiator to accelerate 
the evaporation process.

7�(������
The present drying clothes 
machine in the market is large 
and expensive which is not 
suitable for students. What’s 
more, there is no machine 
combining the folding and 
drying together. So, our design 
meets the market demand.

&������
Criteria includes multifunction, 
energy saving, time saving, 
well matched and flexible. 

�	������
��
���������
Among 20 times folding tests, 

12 times succeed and 8 times 
fails The success rate is 60 
percents. The average time to 
complete a folding process is 
roughly 15seconds. In all, the 
results have satisfied most of 
our criteria.

��������������
First, the adaptability of the 
clothes size needs to be 
improved. Second, 
evaporation speed should be 
accelerated. Thirdly, the 
automaticity are supposed to 
increase.  

&����������
We have made an automatic 

drying and folding machine 
which cut off drying time and 
folding the clothes tidily. 
Though, there is still a large 
space to improve, our product 
has a bright future.

����������
[1]Jonathan Wickert, 2003, an
introduction to mechanical 
engineering 
[2] hand-making clothes folding board
http://www.youthwork-
practice.com/ideas-kids-
crafts/folding-machine.html

'�(��)���������
Thanks to Pro. Peisen Huang, 
Ms.Masako Iwamoto, 
TAs: Jian Gao, Di Wu,  
Haocheng hong, Guangshuo
Liu

����
������
The machine contains seven 
parts. The chassis, heating part, 
support part, the rotary part, 
sensors, RCB and power 
supply device. 
The chassis is the boiler’s top 
surface to make full use of 
heat. As for support part, there 
will be some steel boards that 
support the rotating parts and 
fixing the board. Rotary 
components consist of servos 
and rotary boards. There are  
five rotary boards, one for the 
hat of cloths; two for sleeves; 
the other two for lower part of 
clothes. Boards are connected 
by fastens with each other. 
Light  sensor and humidity are 
included in the system.
���������
��
����
������

Firstly, the prototype is made 
by the ratio1:2 of design. 
Secondly, the chassis is the 
metal box with hot water 
replacing the boiler. Thirdly, 
the sleeves’ broad are short 
and there is no hat place in the 
prototype. 

Vg 100 Project #2
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�������	�
������
�������
��������!
convenient,
safe and energy saving
�������
��������!

inconvenient unsafe and 
energy wasting
��(
��������!
make a smart 
house which creates a more 
secure and easier life.
������!
make people life easier 
and make out the final design 
successfully.
&���������!
we gave an 
solution to the problem we 
had put forward.

"�����������
Our team is interested in the 
research in the smart house, 
and aim to make a smart house 
to solve the inconvenience, 
safe, energy problem in our 
daily life.

7�(������
Requirement by the society 
development can meet the 
demand of comfortable 
environment, safe and energy 
saving.

&������
Multifunction, robustness, 
user-friendly, energy-saving 
and safety is the criteria of our 
design. Safety is the most 
important.

����
������
Our final design has four parts.
1.System for comfortableness
2.Warning system
3.Anti-theft system
4.Solar energy  use

�	������
��
���������
In this part, we did lots of 
measurements, calculations, 
and experiments. At last, we 
get the result that our design is 
totally  accord with the criteria.

��������������
We are trying to find a way to 
make the “smart house” more 
enjoyable, reliable, humanity 
and environment friendly. And 
we also will try to keep the 
cost in a low level.

&����������
The problem we need to solve
There are many inconvenient 
things in our house. We waste 
a lot of resources in our daily 
life. Our house may be unsafe 
sometimes.  Our project can 
be realized in the real world, 
and it is very useful. Our 
project will make people’s life 
easier and more enjoyable. 

����������
[1]www.taobao.com
[2]www.housingcare.org

'�(��)���������
The support of Gao Jian,
Wu Di, Liu Guangshao,

Hong Haocheng
The instruction of professor 

Peisen Huang and Masako 
Iwamoto

���������
��
����
������
Due to limit of time and 
money we try to achieve some 
function of final design.
We use the RCB as our 
microcontroller to achieve five 
function.
First function is  temperature 
control and warning system. It 
will control the temperature 
through the cooperation of 
temperature sensor, RCB and 
model fan. Also, alarm buzzer 
will ring when the temperature 
is too high. 
Second function is light 
control system which is 
similar with first one. And we 
add a switch to achieve human 
control for special need.
Third function is humidity 
system which try to control 
humidity.
Fourth function is automatic 
closing and opening doors. 
The RCB decide to open or 
close the door according to the 
two sensor on the both sides 
of doors.
Last is anti-theft system which 
use a switch to open security 
status. So the automatic door 
doesn’t work and the security 
window close.  

Vg 100 Project #2
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THE SHOWER 
CHARGING SYSTEM

• ���
 ������!
Yingshi Zheng,
Shuangquan Xu, Li Yu, Siyi Lu, Mengqi
Wang

• "����������! Peisen Huang & Masako 
Iwamoto

�������	�
������
This poster is on the details of 
the improved shower charging 
system, which is designed for 
JI’s dorms. Since the current 
shower system charges 
unreasonably and wastes water, 
our design aims to benefit the 
students and make showering 
environmental-friendly.

7�(������
&������
��������

• Unreasonable charging
• Water wasting

��������
��������

• High average cost

&������
������������
• Robustness
• Reasonable charge
• Water-resistance
��	���������1������������
• Save water & money
-�)
����

����
������

��������������
• Use electromagnet instead 

of motor to close the faucet 
• Add a glass crust to make 

RCB water- proof

&����������
� �)�
�	�����:
• Charging by both water field 

and time
• Turn off faucet automatically
� Prototype suits the criteria.
� Our design is ������ than 

current products.
� It will truly benefit JI 

students.

����������
[1] http://hubpages.com/hub/leaky-
faucet
[2]http://www.shanghai.gov.cn/shang
hai/node2314/node2315/node4411/us
erobject21ai216825.html

'�(��)���������
������
3���

Instructor of Vg100
 �(�
")����

Instructor of Vg100
��
B� $�������
-��
A��
$� 3������
3���

Teacher assistants of Vg100

B��(���
���������
• The value of IR sensors 

linearly shows how much 
water is flowed so that the 
system charges money by 
both water field and time.   

• Use electromagnet to turn 
off faucet automatically, 
preventing it from being on 
for very long time.

���������


• Use motor to pull the faucet. 
When someone has been 
taking a shower for about 
18 minutes, a buzzer starts 
to work, reminding the user 
to hurry up and 2 minutes 
later, motor starts to rotate 
so that faucet is closed.

�	������
��
���������
• Sensitivity Test
• Reliability Test
• Convenience Test
• Cost Analysis

Vg 100 Project #2

Source: 
http://china.e
astsoo.com
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�������	�
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Our productsH
which will 
������
���
�����
��
�(�

��������, mainly )��(�
���

���
������
����.���
��

��������. Our prototype has 
achieved our goals and ��

���	���
���
�����
����

�(���
���
)����
���������.
For further improvement, we 
decide to  develop a mobile 
application.

"�����������
The MMR is a medicine 
reminder with two drawers. 
The user can set the time for 
medicine before and hen the 
time comes, MMR will alarm 
loudly so as to draw the users’ 
attention. The drawer where 
this medicine is put will be 
pushed out automatically.

7�(������
1. The survey done by our 
group among 184 students in 
Jiaotong University indicates 
that more than half of those 
surveyed forget to take 
medicine or health care 
products on time.
2. Some similar products have 
the general problems :
2.1 Cannot set a specific time   
2.2 May confuse the users 
(children or the old) about 
which medicines to eat.

&������
1. Intelligent and On-time 
reminder

Evaluation of Prototype
1. Poor Visual Appeal
2. Low Precision of the Timer
3. Low Air Tightness 
4. Too many batteries needed
5. Pretty High Cost : the basic       
components cost 197RMB
6. Precise Operation and an 
operating manual
7. Powerful Electromagnets
8. Five Additional Functions

��������������
1. To replace the BMP module
2. To make the timer more 

precise
3. To develop a mobile 

application
&����������

As one of our principle, the 
conclusion will be given based 
on the criteria. For the 
prototype, three criteria –
intelligent reminder, concise 
operation, various functions –
are well met. However, 
criteria – on-time reminder, 
low price, attractive 
appearance – are not well met. 
So the main recommendation 
is to develop a mobile 
application for the cell phone. 

����������
[1] Shanghai Benliu electronics 
Co.(2005). Instruction of BMP 
5008.

'�(��)���������
UM-SJTU Joint Institute Lab
Course VG100 Instructors and 
the TAs

2. Low Energy Consumption
3. Concise Operation
4. Low Price
5. Attractive Appearance
6. Various Functions

����
������
Our final design is a pen—box 
like container. 

Components:
A screen rotating about an 

axis showing current time, 
temperature and other visual 
elements.

4 drawers, three of which 
can be opened automatically. 
Powerful magnets attached to 
these three drawers.

A keyboard in-put system
A integrated circuit plate 

used as an auto—control 
system. 

A BMP[1] module for 
recording and playing sounds

Four batteries required for 
driving the whole system.

Additional sensors
���������
��
����
������
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Peisen Huang & Masako 
Iwamoto

�������	�
������
�������
��������!
Convenient, safe and 
reprogrammable.
�������
��������!
To move the sports indoor.
��(
��������!
To create a automatic 
backboard to move the 
basketball indoor.
������!
Making students from JI have 
enough time and interest to do 
sports.
&���������!
Having founding a solution to 
the problem. 

"�����������
We aim to make a machine to 
let students in JI be able to 
enjoy sports indoors.

7�(������
There has been some 
machines having solved this 
problem. We want to improve 
them.

&������
Convenient, safe, 
reprogrammable, user-friendly, 
energy-saving is the criteria of 
our design. User-friendly is 
the most important.

����
������
Our design has four mainly 
function: scoring, making the

�	������
��
���������
In this project, we did lots of 
measurements and 
calculations. We also let some 
students play with it to 
evaluate it. At last, we get the 
result that our design is accord 
with the criteria.

��������������
We are trying to find a way to 
make the “automatic 
backboard” more enjoyable 
and environment friendly. But 
there also exist some 
differences between the 
machine and the prototype.

&����������
We aim to make a machine to 
let students in JI be able to 
enjoy sports indoors.
Our project can do this and let 
our students more enjoy the 
life in JI. 

����������
[1]http://www.dianping.com/phot
os/4269554
[2]http://img1.cache.netease.com/
catchpic/9/92/92DE25C7FD91D9
DE338FBB8F65194E8C.jpg

'�(��)���������
The support of Di Wu,
Jian Gao, Guangshao Liu,
Haocheng Hong
The instruction of professor 
Huang and Masako Iwamoto

ring move, the crazy module 
and the billboard.
Scoring: When the ball flies 
through the basketball ring, 
the light near the sensor on the 
ring will be blocked, and the 
light sensor give the signal to 
the RCB, and then the LCD 
screen connected with the 
RCB can show the score.
Making the ring move: In 
order to increase the difficulty
Of the game. When the player 
goes into the difficult stages, 
the RCB will give the signal to 
the motor and servo to run to 
make the basketball ring move.
Crazy module: To make the 
game more interesting, we 
design the crazy module. It 
will give the player some tasks 
to finish, such as “three points 
in five seconds”. If the player 
finish it, he will be awarded, 
other wise, will be punished

���������
��
����
������
Due to limit of time and 
money we make a prototype to 
evaluate our design.

Vg 100 Project #2
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Peisen Huang & Masako 
Iwamoto

�������	�
������
The purpose of our design is 
to help people with coin 
classification automatically. 
The problem is that many 
individual sellers or shop 
keepers suffer from doing this 
repetitive and dull job. The 
task we did was to product a 
device which can classify 1 
yuan, 5 jiao, 1jiao 
automatically. The result is 
that we have successfully 
produced a coin classification 
device with the basis made by 
disc cartridge, the light sensor, 
the DC motor and the RCB 
board. 

"�����������
The purpose we design the 
Coin Classification Device is 
to help people with coin 
classification.

7�(������
Coins are widely used in 
Shanghai but it is difficult to 
classify them.
Many individual sellers or 
shop keepers suffer from 
doing this repetitive and dull 
job.

���������
��
����
������

The coins are put from the 
tube and pushed by the rotor 
plate. After the size of coin 
recognized by the sensor, the 
servo will turn and the coin 
will drop to the specified box.
�	������
��
���������

��������������
Use the pressure sensor to 
count the number of coins.

&����������
Our product have realized 
what we designed mostly.

����������
The knowledge of coin:
http://baike.baidu.com/view/1342.
htm#3

'�(��)���������
The instructors, Teaching 
assistants and the group 1 who 
provide us big drills

Inspired by this, we decide to 
design a mechatronic device to 
classify coin into different 
values automatically.

&������
• High working efficiency
Operation Speed   Less than 
2.0s/coin
• Classification Rate   Over 

80%
• Stability 
Not turn over while running 
Minimum error  occurring
• Low cost

����
������

*��
�����
Driving the slice to push the 
coin to travel in a circle Two 
���	��
One for blocking the piling -
up coins
One for rotating the boxes to 
receiving coins
�)�
�������
One color sensor for detecting 
coins’ color
One light sensor for detecting 
coins’ size 

Vg 100 Project #2
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�������	�
������
Purpose: to build an fully 
automatic    pencil sharpener 
powered by electricity
Task: outlining the device, 
purchasing or making the 
components, compile the main 
parts, assmble the system
Prototype: the final design
Future improvements: the 
materials and transporting 
system

"�����������
Problems to solve:
Actually, painters or 
engineers who must use a lot 
of pencils to draw pictures are 
bothered when in face of a 
large pile of unsharpened 
pencils because they must 
sharpen the pencils one by one. 
To avoid these inconvenience, 
we made an automatic pencil 
sharpener.

7�(������
Traditional sharpeners, also 
the most basic ones and 
ordinary electric pencil 
sharpeners.

���������
��
����
������
Almost the same with the final 
design except the collecting 
part and transporting part.

�	������
��
���������
The system is fairly good. The 
main difference from 
traditional ones lies in that it is 
fully automatic. It seems easy, 
but they are all handwork. 

However the defect still exists, 
pencils might get stuck in the 
falling process, and because 
wood is the chosen material, it 
is not stable enough.

��������������
A prototype with plastics may 
be more stable and even the 
fineness of sharpening can be 
adjusted in the future. 

&����������
It can cut pencils one after 
another and transport 
automatically in a relatively 
low cost. We achieved most of 
our goals.

'�(��)���������
Thanks to Prof.Huang, Ms 
Iwamoto, TAs

&������
capable of dealing with pencils 
varing from 2H to 4B with a 
DCmotor
Cut pencils one after another 
continuously
Convenience for energe choice
Avoid breaking the leads
With relatively low cost
Automatic transportation 
system
Time-saving

����
������
Automatic pencil sharpener that 
can deal with many pencils 
successively!

Outline: the device consists of 
three parts: the container part, 
the transmission and the work 
part.

Components that are used: 
RCB, DC motors, IR sensors, 
racks and gears, wood boards,
Blades and tubes. 
Materials: mainly wood, plastic 
and metals are added

Vg 100 Project #2

VG 100 Team #14- 44 -



2010-12-19

'
"����������
&���

• ���
 ������!
Ruifu Zhang, Chongguang
Feng, Lei Hong, Rongkuan Xie, Jingkui
Wang

• "����������!
Peisen Huang & Masako 
Iwamoto

�������	�
������
Our design is an intelligent 
mechanical arm that can grab 
obstacles in front of it.

"�����������
The product consists of a 
mechanical arm and a 
basement robotic car. The car 
support the power to make the 
product run. The mechanical 
arm is used to grab things as 
well as detect the position of 
the obstacle.  

7�(������
Drivers will surely be tired 
after operating the crane 
machine repeatedly and 
repeatedly. And manned crane 
sometimes also cause great 
damage. So we intend to 
create an intelligent 
mechanical arm which can 
grab things automatically.   

����
������
The design takes the RCB 
board as core. The sensor 
detect the position of the 
obstacle and calculate the 
distance in between so the 
program control the car and 
the arm to do some 
movements to grab the 
obstacle properly.

���������
��
����
������
Since the sensor doesn’t have 
a very high sensitivity, we 
need to simplify the function 
to make the car run in only a 
straight line. Besides, since 
one servo has a less torque, we 
have to move it to the bottom. 
If not necessary, we will let it 
keep still.

�	������
��
���������
1. Laudable points:
2. Flexible
3. Light
4. Environmentally friendly
5. Drawbacks:
6. Not quite confirm
7. One servo cannot turn 

absolutely freely

��������������
Improve the less-torque servo
Strengthen the basement
Add remote control system
Make the crane has the ability 
of choosing object among 
many things

&����������
We were faced with many 
difficult situations and 
solved most of them. Our 
prototype is fine, though a lot 
spcace to improve.
we will continue to research 
on mechanical arm,and our 
interest in mechanical science 
will last forever.

���������



[1]www.baidu.com,url
http://image.baidu.com/i?ct=503316480&z
=0&tn=baiduimagedetail&word=%BC%D
D%CA%BB%C6%F0%D6%D8%BB%FA
&in=10862&cl=2&lm=-1
[2]www.baidu.com,url
http://image.baidu.com/i?ct=503316480&z
=0&tn=baiduimagedetail&word=%C6%F0
%D6%D8%BB%FA%B5%F7%CA%D4&i

'�(��)���������
Acknowledgement to TAs for 
their selfless help in 
engineering
Acknowledgement to
Ms.Iwamoto Masako for her 
help in report writing
Acknowledgement to 
Prof.Huang for his guides and 
instructions

&������
1. Flexibility
2. Self-mass light
3. Big bearing value
4. Low costs
5. Environmental friendly

VG 100 Team #15
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�������	�
������
Problems we found
Design to handle the problems
Further prospect 

"�����������
We decided to design a remote 
control lock for our final 
project. We aimed to solve the 
problem that sometimes 
person in a dormitory may 
have difficulties opening the 
door manually. 

7�(������
Arrangement 
of the 
dormitory
induced
inconvenience
to open 
the door

Unaware of the door is still 
open.
Prospect of the future 
automatic house

&������
The criteria of our design 
includes the maximum 
distance between transmitter
and receiver, the stability of 
the locking device and the 
artificial intelligence of the 
auto-closing system.

�	������
��
���������
We will use the capability of 
the prototype to expect the 
value of our design. The tests 
are according to the three
criterions. The maximum 
distance between the 
transmitter and receiver, the 
stability of the locking device
and the artificial intelligence 
of the auto-closing system.
The results is satisfying, the 
prototype can work well as we 
respect.

��������������
Use specific signal in order to 
make the door much safer.
Modularize the materials so 
that the devices can be easily 
assembled

&����������
As successfully made this 
multi-function door, we have 
made the first step in home 
automation. In the future, we 
will keep research in this 
concept.

'�(��)���������
We need to show our deepest 
gratitude to our instructors of 
Vg100. We shall extend our 
thanks to all the teaching 
assistants of Vg100.

����
������
There are two main functions 
contained in our design. One 
is the remote controlled 
unlocking function, which is 
used for door opening under 
special circumstances. We 
insert a wireless receiver in 
our dormitory door to receive 
orders sent by the users
remote controller, and once 
the signal is received, the 
actuator would make the door 
opened rapidly.The other 
function is the automatic door 
closing function. A few IR 
sensors, an electronic motor 
and an RCB are used. The 
kinetic energy needed to close 
the door is provided by the 
motor, while the IR sensors 
are used to detect signals. 
Once the certain signals are 
detected, the door will close 
automatically under the 
control of the RCB. 

���������
��
����
������
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�������	�
������
Normal water dispenser may 
sometimes be inconvenient to 
use and cause a waste of water. 

We decided to solve this 
problem with the design of an 
automatic water dispenser.

"�����������
Motivation: To prevent water 
from spilling from the cup and 
thereby saving water
Main idea: Automatism

7�(������
A survey showed that a 
majority of people preferred 
the water dispenser to be made 
automatic.

&������
• Acute detection and quick 

response of the sensors
• An optimal water flow rate
• Suitable materials and 

components

���������
��
����
������

�	������
��
���������
• Simplification for testing 
• Leaking problem to be 

solved
• Good stability and high   

efficiency

��������������
• Convenient and easy for 

use
• Hygiene 
• Environmental-friendly

&����������
Although many parts remain 
to be improved, the initial goal 
of our design has been 
achieved.

'�(��)���������
Our team would like to show 
our deepest gratitude to our 
instructors who had provided 
us with valuable guidance in 
every stage of the project and 
the teacher assistants for all 
their kindness and help during 
the project process.

����
������
The support of our water 
dispenser is just like an 
normal water dispenser. We 
planned to use four or more IR 
photo-electric switches to 
detect the height of the cup.
An ultrasound distance sensor 
to detect the height of the 
water in the cup. An electron 
magnet valve to control the 
flow of the water and a RCB 
board to run the program and 
control all the sensors.
All the components would be
assembled like this.

The operation system is a 
closed-loop system.

Vg 100 Project #2
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�������	�
������
Purpose: Make some new 
design for our daily life.
Task: To design a new kind of 
lock and establish a new 
principle for the lock. 
������: Our prototype fulfills 
most of the criteria and can 
work successfully. 
Improvement: We can change 
the materials used to make it 
more firmness. 

"�����������
In project, we are asked to do 
with the “Mechatronics for 
Daily life”. 

7�(������
The prior locks can sometimes 
be opened by continually 
pressing the input buttons or 
turning keys simultaneously in 
an attempt foil the system.

&������
Stability: This design should be 
able to work for a long time 
without making any mistake. 
Both the program and the 
equipment should meet this 
criterion. 
Practicability: The design 
should be easily used while 
the opening process should be 
very easy for its owner but 
very hard for any thieves.
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�������	�
������
In VG100 class, the project 2 
requires us to finish making a 
mechatronic system and we 
can make anything we want 
with the existing materials. 
Our group decides to make a 
simple version of Photocopier 
machine that will copy image 
that is of low resolution.

"�����������
This project introduced the 
initial designing, construction 
and assembling procedure of 
making the photocopier 
machine. The designing of the 
structure is responsible by Jin 
Zhao.And Jin Zhao, Haolin
Liu, Jifan Zhu, Chenyu Wang 
are responsible for assembling 
the whole part of the 
mechanical system. And Di 
Chen will do the rest testing 
and programming part.

7�(������
We first decided to make 
water temperature 
modification system.Then we 
think of making improvement 
to the “Poker Dealing 
Machine” made by previous 
VG100 student because their 
poker machine is not so stable.
One day, Professor Peisen
Huang introduced the working 
principle of a photocopier 
machine.

&����������
We have met a number of 
mechanical and programming 
problems and have been 
ruminating about what has 
gone wrong without any 
answers given. We have also 
test the whole system 
thousands of times to make 
sure it will function normally. 
Taking VG100 class is really a 
fortuitous experience. We also 
know how to cooperate 
between team members and 
assign  and execute effectively 
and efficiently.

����������
[1]  Author, Paul. Streats. (March 8th 
2009). Stepper motor control 
techniques.
Webbots tutorial on stepper motors 
Retrieved from: 
http://www.societyofrobots.com/mem
ber_tutorials/node/314
[2] Author, Ian. Harris. (July 6th 2006) 
Stepper Motor Controller Connection 
Diagrams
Retrieved from: 
http://www.doc.ic.ac.uk/~ih/doc/stepp
er/control2/

'�(��)���������
Professor Peisen Huang
Tutor Assistants of Vg100 
Instructor Masako Iwamoto
Saige Electronic Market 

&������
We used Closed loop system, 
but previous group used an 
open loop system. We are the 
only group that uses a stepper 
motor to control the whole 
system. We can vary the speed 
and the size of paper.

����
������
Mechanical Structure
Made up of a chassis, panel, 
platform and a module.

���������
��
����
������
&�����
�(���
We use AB glues , screws and 
nuts to put them together.
 �����
�(���
We dig holes and use screws 
and nuts to fix the sensor and 
use rubber band and glue to 
fix the pen.

�	������
��
���

�����������

It is an excellent machine. It 
can copy very smooth now. 
however, we think it’s not 
good-looking enough and the 
design can be more clear so 
that the prototype can be more 
simple. Anyway, it copies 
really well!

Vg 100 Project #2
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�������	�
������
�������!
To create a simple 
bathtub that can keep the 
water warm automatically by 
alternating  common bathtubs.
�������!
People may be too 
exhausted to switch the taps 
constantly, especially in a 
freezing cold weather.
��(�
• Search for similar designs
• Accomplish our design
• Make a prototype
• Proceed necessary 

evaluations
• Summarize and conclude

"�����������
 ���	����!
To improve our living 
standard
�������
��
���	�!
• Stabilize the temperature
• Control the flow rate
• Detect the temperature
• Work on energy 

conservation
7�(������

���������
������!
• Keep the temperature 
• Adjust the taps constantly
������
������!
Full-automatic constant  
temperature bathtub
• Automatic heat 

preservation
• Automatic heat up the 

water
• leakage protection

��.�
����
The height, width and the length 
of the bathtub: 17cm,  22cm, 
and 30cm
Capacity of the bathtub: 3.8L
Capacity of tanks: 8L
Height of valves: 40cm
Height of tanks: 80cm
���)
�������
����
We measured the distance that 
hot water can flow at different 
heights of the tank.
The further the hot water can 
flow, the better it mix with the 
cold water.

��������������
• Double-stories
• Two mode of the bathtub
• Automatic temperature 

control shower-room
&����������

�������
��
"���������
• Too cold to run the bath water
• Too tired to adjust water 

temperature
������
��
�������
������
��
���

��(��
• Exorbitant  price  
• Constant design without 

absorbing highlight
����������

[1] http://www.shoushow.com/a-2370-4.html
[2]http://hi.baidu.com/mumukey/album/item/2f6cf734f1aa9cc9a61e1282.html#
[3]http://detail.china.alibaba.com/buyer/offerdetail/702312269.html
[4]http://detail.china.alibaba.com/buyer/offerdetail/319131653.html
[5]http://image.baidu.com/i?tn=baiduimage&ct=201326592&cl=2&lm=1&fr=ala
0&fmq=&pv=&ic=0&z=0&se=1&showtab=0&fb=0&width=&height=&face=0
&word=%B2%E2%C1%BF%D2%C7%C6%F7&s=0&oq=cel&f=3&rsp=6#
[6]http://www.cnjj.cn/news/2009/0924/3407.html
[7]http://image.baidu.com/i?tn=baiduimage&ct=201326592&cl=2&lm=1&fr=ala
0&fmq=&pv=&ic=0&z=0&se=1&showtab=0&fb=0&width=&height=&face=0
&word=%B2%E2%C1%BF%D2%C7%C6%F7&s=0&oq=cel&f=3&rsp=6#

'�(��)���������
Prof. Peisen Huang
Ms. Masako Iwamoto
TAs and students in course 
VG100

• Heat up &control 
temperature automatic
• Music
• magnetic water

&������
• Automation
• Isolation water from 

electricity
• The hot water and the cold
• water mix well timely
• Heat preservation

����
������
• Water heater
• Temperature sensor
• Three-direction 

electromagnetic valves
• Electronically controlled 

outlets
���������
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Two water tanks& one bathtub 
containing water
Rubber pipes linking
Sensors detecting
Electromagnetic valves 
determining water flow
�������
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Mix water well timely
Install sensors in more suitable 
positions
Easily set up final temperature
Add vacuous or still air layer
insulation
Change materials
�	������
��
���������
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The time that water in the 
bathtub could achieve the goal 
temperature
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In the poster contains the 
project that Team 21 designed 
which is on making a 
“Machine Mouse” that can be 
assembled together with any 
fragile items and is used to 
protect the items from 
breaking.

"�����������
In our daily lives, we always 
break our electrical devices by 
our hands, feet or other very 
heavy bodies so our team felt 
it necessary to design a new 
kind of machine to prevent 
these accidents. The machine 
is divided into dynamical part, 
which contains universal 
wheels and motors, and 
detecting part, which senses 
light for the machine.

7�(������
The machine is designed to 
provide a platform that can 
dodge any sudden impact for 
electrical devices.

&������
Provide a platform for other 
devices to attach; quickly react 
to unpredictable sudden 
impact or predictable obstacle; 
materials and resources easy 
to get.

�	������
��
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We tested the prototype by 
actually “stepping” on it, and 
found it dodges our foot very 
well.

��������������
Through the evaluation, we 
see that the machine mouse 
meets the criteria very well-it 
provides a platform for other 
devices to attatch, and it reacts 
quickly to sudden impacts.

&����������
We conclude that our project 
has been a successful one 
because we made a “machine 
mouse” that is able to protect 
electrical devices from broken. 
We will consider revising it in 
the future, for example, 
achieve a 360 degree of 
detection angle, possibly 
achieved by a permanently 
rotating distance sensor.

'�(��)���������
Saige Shop
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Use two motors, one as the 
actuator, the other as a servo;
stick IR sensors to actuator to 
decide which direction is
danger; stick ultrasound 
sensor on the top to detect 
bodies over robot car. A servo 
is not used for directional 
turning due to its costs. Most 
fantastic idea: using turbines 
or propellers to drive
because of theirs easy control 
of direction.
Algorithmic Part I:Design to 
dodge any sudden impact.
Detect only the impact on the 
direction of distance
sensor due to the limit of 
sensor on prototype and move 
base on best choice.
Algorithmic Part II: Design to 
avoid any predictable obstacle 
in ahead. Achieved by using 
IR Distance sensor and keep
scanning ahead. Also acting 
like a “mouse” if there is 
something chasing it behind.
���������
��
����
������
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VM495 Team #1
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VM495 Project

This project is to analyze whether an empennage can 
save energy (in other words, decreases the drag 
force when the car is running) for a car we use in 
our daily life, we used a wind tunnel to measure the 
drag force acting on model cars under proper tunnel 
velocity. Different shapes of empennages were fixed 
on a same small car mode. We used a new 2D 
traverse measure system which was designed by 
predecessors to collect the pressure data on two 
testing cross section plane (in front and back of the 
car mode). The drag force is obtained once the drag 
coefficient is known. For each shape of the 
empennage, we compared the difference of the drag 
force between the car with an empennage and 
without the empennage. Then we compared the 
different shape empennages to get a general idea 
about how an empennage effect a car’s work 
efficiency and what shape of the empennages gives 
the most affect on the car mode. 

Empennages of different shapes do have different 
effects on the performance of the vehicle. While the 
one-level wing and the small wing both reduce the 
air frag force when the car was running in a modest 
way, the two-level wing proved to do a better job. 
The higher velocity resulted a bigger pressure 
difference near the wing.

- 52 -
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A thermoelectric generating (TEG) panel converts 
heat to electricity when there is a temperature 
difference between its two sides. In this lab, we 
measured some parameters of various TEG panels 
currently available in the market so that we can 
understand their performance and applications 
better. Specifically, we divided our experiment into 
two parts. 

The first part is to measure the heat 
conductivity and the efficiency of the 
TEG panels when the temperature 
difference between its two sides is set at 
different values. The second part is to 
examine the V-I behavior and the internal 
resistance of the TEG panel under the 
same condition as in part one. For the first 
part, the limitation in the experimental 
instruments prevented us from making an 
accurate measurement. Further 
improvements are expected in the future. 
For the second part, we conclude that the 
TEG panel gives largest maximum output 
power under the condition where the 
mean temperature is small but the 
temperature difference is large. This 
provides useful information to facilitate 
the application of TEG panels. The 
desired condition can be achieved by 
lowering the temperature of the cold side 
to reduce mean temperature and increase 
temperature difference.

VM495 Project
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Research about the working performance of the 
warmers especially the movable ones which are 
mostly used in our houses has obvious significance. 
Improvements of the warmer could be depending 
on our conclusion about the effect of the cover, the 
discussion about heat emitting efficiencies of 
different warmer shapes and so on. 

The experiment tested the performance of a 
movable warmer which made by Media Company, 
and mainly focus on the influence distance on 
different angles of its orientations. The influence of 
the cover of the warmer was also discussed 
depending on experimental data. Different power 
supplies were compared in experiments. All the 
experiments were done depending on the NI DAQ 
system which supplied the access to collect data 
through thermo couples and input into files. 

Results:
The warmer could warm up a effectively 0-24cm 
distance and could warm up only 12cm when angel 
is larger than 30-degree 
The 700W supply could not increase the warm up 
percentage but could increase the influence 
temperature distance 
The cover has little influence on the warmer and 
could decrease the warm up temperature a little 
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Visibility is one term that plays an important role 
in road and airline safety. It is defined as the 
maximum distance that a black object of median 
size can be identified on a bright background. 

Our experiment measured and calculated 
visibility of analog weather conditions which 
were stormy, foggy and rainy weather. We used a 
light intensity sensor  to measure the various 
visibilities where the stormy, foggy and rainy 
weather were simulated in a container, which was 
a fishbowl in our experiment. We set up several 
mathematical models to process the data and thus 
concluded the patterns. 

We found that the three weather conditions 
reduced the visibility as expected and the 
reduction fraction of light intensity did not 
correlate uniformly to the light source power 
under a certain weather type. It means if we use a 
more powerful flashlight: in rainy weather, we 
are not sure if larger light portion will be blocked; 
in foggy weather, we predict less light portion 
will be blocked; in stormy weather, there exists a 
peak where the blocked light portion reaches 
maximum. 

VM495 Project
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The research on guitar’s acoustic feature can hardly be conducted quantitatively because this 
kind of research is based on people’s feeling which varies from person to person. 

This experiment aims at performing a quantitative research on guitar string’s acoustic feature 
based on waveform analysis. That is, by analyzing and categorizing the waveform 
characteristics of the sound generated by different strings, the performances of different 
strings are evaluated, and a relationship between string’s specifications, such as diameter, 
material, and the performance is created.

Our experiment is divided into three parts. First one is to measure the damping ratio of each 
string. The second is to analyze the frequency spectrum features of the oscillations of 
different strings. The last part is to analyze the 'frequency drift' phenomenon of strings. 

Conclusions:
1. Metal strings have a better tenuto performance than nylon strings.
2. Pure nickel strings have a smaller frequency drift than complex strings and nylon strings.
3. Nylon and pure nickel strings have a strong bass output, while composite strings have a 
strong intermediate and treble output.
4. Diameter of the string plays an unimportant role on the performance of string.
5. Old strings have an obvious poor performance on tenuto and frequency drift compared to 
the new strings.

VM495 Project
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The use of solar energy is developing quickly in 
recent years and solar panel is the most commonly 
used device to convert the solar energy to electric 
energy. However, there exist many factors that 
would influence the performance of a solar panel. In 
this experiment we are mainly focus on testing the 
efficiency change with the change of solar panel 
surface temperature. 

�Write a program with LabVIEW which could read 
the data from MyDAQ and output several pictures 
showing the temperature-time and voltage-time 
curves. Finally save the data in the computer.
�Use solar training experimental instruments as our 
solar panel and then put the thermocouples on the 
surface of it.
�Start testing and save the data of the temperature 
and the voltage change of the thermocouple and 
solar cell. Using the hair dryer to heat the solar cell 
and make it work in different temperatures.
�Collect all the data and do the analysis by using 
some software. Finally get the properties of the 
relationship between the efficiency of the solar cells 
and its surface temperature.

Through the experiments, we conclude that the 
output voltage decreases with the increasing of 
temperature and output power falls sharply with the 
increasing of temperature. Also, an exponential 
function can represent the relationship between 
voltage and temperature. 

VM495 Project
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This experiment is designed to give direction to a 
capstone project. The characteristic of the power 
generated is needed for that project. A hand rotating 
power generator is used to simulate the power 
generating shoes. DAQ instrument and VI are used 
acquire signals. LabVIEW software is used to collect 
and log data. Then by analyzing the data, the 
parameters used to make the generator most efficient is 
decided. The generator will perform best working with 
��������������	�
��
�
�����������	���
����������
���
generator's efficiency too much. The power it 
generates is proportional with the angle it rotates. All 
this will help the capstone team who are working on 
the power generating shoes to decide their design 
parameters to make the product more convenient. 

The analysis is divided into two parts: full rotational 
analysis and power simulation. The test is mainly on a 
hand rotating generator. The reason why we test this is 
that the power generating shoes will be designed and 
manufactured as the same principle of the hand 
rotating generator. 

In conclusion, this project verifies 
that electricity generator based on 
human kinetics has high 
efficiency. In future more and 
more people would like to join 
this field. However, the force 
measurement is more accurate, it 
is more easily to find some 
relationships between efficiency 
and load. For a better conclusion, 
this problem needs to be solved. 

VM495 Project
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Laptop cooler is a kind of device, using fan to blow 
wind to the bottom of the laptop to help remove the 
heat. The typical construction can be described as a 
metal plate with fan(s) embedded on it. Driven by 
USB, laptop cooler is a popular device among the 
laptop users, especially those who often play high 
quality computer games or graphical software. 

Our experiment wants to quantify the temperature 
decrease after using a typical one-fan laptop cooler. 
Also, we have found out that the flow direction driven 
by the fan varies with the products. So we would like 
to study if there was a difference between exhausting 
and blowing air by the fan under different cooler-
laptop distances, according to the amount of decrease 
in temperature of laptop hardware. 

Generally, in conclusion, blowing air to the bottom 
surface create lower average temperature of the 
heating board in our case. Thus, using one fan locate 
at the center of laptop, with 0mm gap (which is 
typical case), blow model is a better choice. However, 
it seems more efficient if the laptop bottom has 20mm 
gap to the cooler. Due to the center high temperature 
point in the blow model, it is not suitable to place it 
right under the CPU or GPU. Since the suck model 
provide better local cooling area, we expect that two-
fan cooler (one fan locates under CPU, the other 
locates under GPU), could performance better if using 
suck model.
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Team ECE18 in JI has a problem in their 
capstone design. They want to put generators in 
shoes and convert the body energy to electric 
energy. And then use the electricity to charge a 
battery. But the voltage and current generated by 
the generator under such a condition are not 
stable.

We want to design a circuit to make the current 
and voltage stable. We used an electrical bridge 
combine with diodes to control the direction of 
the current. The keys are the capacitor and 
inductor. Since when the value of the loading 
resistor is similar as the inner resistor of the 
generator, it will share the highest power. 
Therefore we can determine the value of the 
loading resistor by measuring the inner resistor 
of the generator.

In conclusion, use bridge rectifier will give a 
direct current input.  Add a capacitor will make 
the voltage on load more stable, and the larger is 
the capacitor, the more stable is the voltage. 
Larger capacitor will store more energy so that 
it can prevent large difference in output.
Small inductor is useless in the process 
stabilizing the current. Maybe a large one will 
have obvious performance. But if we need 
larger inductor, the size of it will be much larger 
too, so the inductor is not that important for the 
stabilizing.
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This experiment compared the amount of power produced from a fixed solar panel to a 
moving solar panel. Therefore, this experiment can help manufacturers to determine 
whether an investment on moving solar panel should be made. 

This experiment simulated the real condition of a solar panel by converting the angle of 
projection of the light to time (hour in a day). The method to get the amount of energy 
dissipated by the resistor is to integrate power versus time. The local latitude and sun 
declination can be predicted. From the subsequent formula, we can convert the solar 
elevation angle, which amounts to the projection angle in our experiment to the local time.

From this experiment, the moving solar panel produces 20% more amount of power 
compared to the fixed panel and the difference of the power produced between a fixed solar 
panel and a moving solar panel increases as the light intensity decreases. The result 
indicates that in area where there is less amount of daytime, the more it is needed to invest 
on moving solar panels.

VM495 Project
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There exists a hypothesis that the transmission of 
sound in air is different under different 
frequencies. This may cause certain problems in 
lives if the difference is large enough to affect 
people’s hearing. What’s more, the distance 
between audience and sound source also affects 
the transmission of sound. 

This experiment measured the decibels of sound 
at different distances from the sound source under 
different sound frequencies. The experiment was 
accomplished in two different places. One is a 
relatively large room and the other is a relatively 
small room in the dormitory building. In the large 
room, the measurements were set at first at every 
36 cm which was approximately equal to the 
length of one step of a person. However, under 
such measurements, the effect of distance on 
sound decay was not very obvious so that the 
measurements were changed to every 10 cm. In 
the small room, the measurements were also set 
at every 10 cm just as the one done in the large 
room before.

As a result, the stereo company can improve their 
qualities of products if the differences are great 
enough or we can tell the audience in the 
auditorium to find the seats in a sensible way 
even though the differences are relatively small.

VM495 Project
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This experiment comes from an optimization problem 
of a laptop cooling rack when we want to get the 
formulation of the heat transfer process, a kind of 
laptop cooling rack. This cooling rack has a fan which 
is quite near to the bottom surface of the laptop. In 
order to find the relationship between the surface 
temperature of the laptop with the wind speed comes 
from the fan, the diameter of the fan and the distance 
from the fan to the computer, we have to a get an 
expression for the Nusselt number of this configuration.

In this experiment we conducted to get the Nusselt
number from jet flow under small distances between 
the nozzle and the heated surface. A high-pressured 
cylinder and the heat rubber were used for the 
experimental set-up. The infrared camera were used to 
get the temperature distribution of the heated surface. 
A MATLAB program was developed to get the 
influence of the wind velocity and the impingent 
distance on the Nusselt Number.

The results show that increasing the velocity of the air 
will increase the Nusselt Number. Larger Reynold
number will have greater effects. 
The effect of changing the distance between the nozzle 
exit and the heated surface is not significant. This part 
of experiment might be modified in the further by 
using air tubes with larger diameter to allow for larger 
changes in H/D ratio. 
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Our project designs a self-balancing two-wheel electric vehicle   
that can sense the position of itself and drive the wheels to 
move so that the body will not fall down. The major 
components of this design include two 12V 200rpm motors 
which supply enough torque for correcting the position of the 
body , ENC03-MA gyroscope that detects angular velocity, 
MMA7260, a 3-Axis accelerator that sense the acceleration 
from 3 orthogonal axes, the motor drive circuit and the core 
controller board based on Microchip PIC32 MCU, which is 
provided by VE373 course. 

In the software part, there are two major modules in our design, namely the angle detection module 
and the motor control module. The angular detection algorithm implements the combinational use 
of the gyroscope and the 3-Axises accelerator, which make it possible to maintain the advantages of 
the both and to compensate each other’s shortage. Such combination allow us to get relatively 
accurate measurement on the instantaneous tilt angle. In the motor control module, the PID 
algorithm on the tilt angle is implemented to obtain the suitable value for motor control by setting 
PWM signals.

���������
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Weight                approximately 470g
Height 15cm
Width 17.5cm
Wheel Radius     3.2cm

&����������
The self-balance car can keep itself balanced for minutes. It also can sustain slight outside force. 
There are several potential improvements. By using motors with greater output torque and encoder, 
the response time and interference immunity can be greatly improved. Moreover, it will become a 
better design if it can not only balance itself but is able to move towards a specific direction.
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