
NOTIC: YOU CAN CHOOSE ONE OF THESE TOPICS. 

CS100383 - Database Manipulation Project 

 

Now you should have the basic knowledge of programming and let's try 

something new. 
 

A database is the basis of many applications (please refer to Chapter 9). First, 
create a database based on Microsoft Access or MySQL. Then, write a piece of 

C++ code to connect to the database. If succeeded, implement the basic 

database manipulation operations in C++, i.e., data retrieving, insertion, altering, 
etc. based on SQL (Structured Query Language). 

 

Requirements: Working in groups of 5-6 students.  
 

Techniques: The database can build based on Microsoft Access or OpenSource 

alternative MySQL (which is popular in dynamic websites). 

  

 
References: 
SQL: http://www.w3schools.com/sql/ 

Microsoft ODBC: http://msdn.microsoft.com/en-us/library/7wtdsdkh.aspx 

Connecting MySQL using C++: http://dev.mysql.com/doc/connector-cpp/en/ 
 

Evaluation: 

You will demonstrate your project during Project Evaluation (see the schedule of 
your class). 

You should give presentations about how the database is created, how to 

connect to the database, the implementation of database manipulation 
operations as well as the experiences during the project.  

The evaluation of each group takes 10 minutes and everyone should have a 
chance to present. 

 

Difficulty index: 

0.8 
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NOTIC: YOU CAN CHOOSE ONE OF THESE TOPICS. 

CS100383 - OpenGL-based Visualization Project 

 
Make a program that draws some of iterations of the Koch snowflake fractal 

(http://en.wikipedia.org/wiki/Koch_snowflake). 
Use OpenGL (http://www.opengl.org/) to visualize the result. 

 

   
 

Description: The Koch snowflake can be constructed by starting with an 

equilateral triangle, then recursively altering each line segment as follows: 

1. divide the line segment into three segments of equal length. 
2. draw an equilateral triangle that has the middle segment from step 1 as 

its base and points outward. 
3. remove the line segment that is the base of the triangle from step 2. 

After one iteration of this process, the resulting shape is the outline of a 

hexagram. 
 

Requirements: Working in groups of 5-6 students. Implement the function as a 

recursive function. 
 

Techniques: You can use libraries based on OpenGL, e.g., GLUT (The OpenGL 

Utility Toolkit), GLFW (recommended) to bypass the MFC stuff. 

 

References: 
OpenGL Tutorial: http://www.opengl.org/ 

GLFW: http://www.glfw.org/ 
GLUT: http://www.opengl.org/resources/libraries/glut/ 

Koch snowflake fractal: http://en.wikipedia.org/wiki/Koch_snowflake 

 

Evaluation: 
You will demonstrate your project during Project Evaluation (see the schedule of 

your class). 
You should give presentations about the mathematics behind the program, how 

to draw geometry (and color) in OpenGL, the implementation of your program as 

well as the experiences during the project.  

http://en.wikipedia.org/wiki/Koch_snowflake


NOTIC: YOU CAN CHOOSE ONE OF THESE TOPICS. 

The evaluation of each group takes 10 minutes and everyone should have a 
chance to present. 

 

Difficulty index: 
0.7 
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CS100383 – Advanced Algorithm Project 

Single Moving Object Tracking 

 

Moving object tracking has wide applications in many fields, such as missile 
guidance, visual navigation, robot, intelligent transportation, public security, etc. 

In the road traffic monitoring system, tracking is an important stage to locate 

vehicles which break traffic regulations. For intrusion detection, tracking human 
beings, animals and vehicles is the key technique to support the running of the 

whole system. Object tracking is a significant research area in the computer 
vision community. According to the relationship between objects and cameras, 

tracking can be classified into two types, i.e., static background tracking and 

dynamic background tracking. In this experiment, you are required to write a 
program for single object tracking with the static background. 

 
Purpose: Understand the working principle of single object tracking in the static 

background, learn to implement the tracking algorithm (based on the difference of 
frames) with the support of the OpenCV library. 

 

Steps:  

1. Install OpenCV (a computer vision library) 
2. Read every frame from a video file. 

3. Transform the color frames into gray frames. 
4. Choose the first frame that has no object as the background image, starting 

from the first frame which contains the object, compute the difference between 

every frame and the background image. 
5. Select a proper threshold to binarize difference images (set pixels values for 

the object region as 1, the values of the rest pixels are 0) 
6. Based on the binary image, draw a rectangle in the original color frame to 

show the result of object tracking.  

7. Output the tracking video file.  



NOTIC: YOU CAN CHOOSE ONE OF THESE TOPICS. 

 
 

Requirements: Working in groups of 5-6 students.  

 

Techniques: You can use the library OpenCV which is the de facto standard of 
computer vision. 

 

References: 
OpenCV Tutorial: http://www.opencv.org/ 

 

Evaluation: 

You will demonstrate your project during Project Evaluation (see the schedule of 
your class). 

You should give presentations about the principle behind the program, the 
implementation of your program as well as the experiences during the project.  

The evaluation of each group takes 10 minutes and everyone should have a 

chance to present. 
 

Difficulty index: 

0.9 
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NOTIC: YOU CAN CHOOSE ONE OF THESE TOPICS. 

CS100383 – Advanced Algorithm Project 

Teaching the computer to recognize handwritten digits by Deep 

Learning 

(ALERT, this is an involved project! Please see its online example 

http://cs.stanford.edu/people/karpathy/convnetjs/demo/mnist.html) 
 

One of the most desired capabilities of computing is to let the computer THINK 

just like ours. Awkwardly, computers have long been recognized as a machine 
that lacks the learning abilities. This situation has now been changed at least in 

the field of Image Classification when Convolutional Neural Network (CNN) was 
proposed. This project will give you a taste of this extremely powerful AI tool. You 

will try to configure one popular framework for deep learning, and try to train a 

CNN model for this task. Finally, you will validate the performance of the model 
you built and trained. 

  
MINIST  dataset (http://yann.lecun.com/exdb/mnist/) 

 

 

Purpose: Understand the basic working flow of supervised learning and the 

basic structure of a CNN model. 
 

Steps:  

I. Learn basic ideas of Supervised Learning and Deep Learning from 

(https://en.wikipedia.org/wiki/Supervised_learning 
 http://cs.stanford.edu/people/karpathy/convnetjs/intro.html)  

II. Play with the MINIST demo in ConvNetJS 
(http://cs.stanford.edu/people/karpathy/convnetjs/demo/mnist.html) 

http://cs.stanford.edu/people/karpathy/convnetjs/demo/mnist.html
https://en.wikipedia.org/wiki/Supervised_learning
http://cs.stanford.edu/people/karpathy/convnetjs/intro.html
http://cs.stanford.edu/people/karpathy/convnetjs/demo/mnist.html


NOTIC: YOU CAN CHOOSE ONE OF THESE TOPICS. 

III. Decide whether to choose this topic or not :>) If you are not in a panic, try the 
following: 

1. Install Keras, a user-friendly python based DNN framework 
(https://keras.io/#installation) 

2. Load MINIST dataset using Keras utility (https://keras.io/datasets/) 

3. Build a sequential CNN model for Digit Classification 
3.1 Learn the tutorial on how to build a sequential model 

(https://keras.io/getting-started/sequential-model-guide/) 
3.2 You can just replicate the model built in the MINIST demo of 

ConvNetJS 

4. Compile and train your model 
5. Validate your model using the test dataset and report the error rate 

(visualization is not mandatory) 
 

 
 

Requirements: Working in groups of 5-6 students.  
 

Techniques: Keras, Python. 

 

References: 
Convolutional Neural Network:  

https://en.wikipedia.org/wiki/Convolutional_neural_network 

Brief intro to Deep Learning: Digit Classification Example: 
http://cs.stanford.edu/people/karpathy/convnetjs/intro.html 

Keras Documentation: 
https://keras.io/#installation 

 

 

Evaluation: 
You will demonstrate your project during Project Evaluation (see the schedule of 

your class). 
You should give presentations about the principle behind the program, the 

https://keras.io/#installation
https://keras.io/datasets/
https://keras.io/getting-started/sequential-model-guide/
https://en.wikipedia.org/wiki/Convolutional_neural_network
http://cs.stanford.edu/people/karpathy/convnetjs/intro.html
https://keras.io/#installation


NOTIC: YOU CAN CHOOSE ONE OF THESE TOPICS. 

implementation of your program as well as the experiences during the project.  
The evaluation of each group takes 10 minutes and everyone should have a 

chance to present. 
 

Difficulty indexing: 

1.0 
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