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Abstract

A Camera-Projector System consists of a projector as the system's output and a video camera as the input. The camera is calibrated against the projector's output scene and then used to feed it back to the system for processing.
This project is an application for the Camera-Projector Interaction Systems. It aims to implement the Action Shooting
 sport as an Arcade
 Game.

The System's Components
Other than the Computer running the software, the following accessories are used:

- An LCD projector projects target objects on a wall.
- A Red (645)nm laser gun illuminates a laser point when its trigger is pressed.
- A Webcam with a resolution of 640x480, 15 frames per second captures the target objects appearing in the projection area as well as the laser point shone by the laser gun when triggered.
The Target
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The game will provide two types of targets:

1. Still Target

This takes the form of a circular object divided into smaller circular regions; each region defines a score. The middle circle (the bull's eye) has the highest score, while the outer regions degrade in score points gradually.
2. Moving Target

This can take the shape of a still target or any other shape. The moving target is also divided into score regions with a region of highest score. The difference is that a moving target roams the span of the projection area making it more difficult to hit the bull's eye.
The Players
The game can be played in both single player and multi-player modes. In multiplayer mode, players have to take turns, where the game's software organizes turns. As an improvement, it's possible to introduce more guns with different laser wavelengths (different colors). Each player will have a gun with a different color and the players can shoot simultaneously.
The Software
The game's software will be responsible for the following actions:

1. Generating the target object(s).

2. Projecting them through the LCD Projector.

3. Capturing the video stream from the webcam.

4. Applying Computer Vision algorithms on the captured frames to identify the type and location of the projected objects.

5. Detecting a shot by recognizing the laser point in the projection area according to its color and determining its location.

6. Checking whether the laser point lies within a target object, and if so, calculating the score of the shot based on what region within the target the laser point has hit.
7. Displaying points in different colors to represent the hit locations.

8. Calculating the average score at the end of the shooting stage.

9. Organizing rounds in the multi-player mode.

10. Produce sounds and other effects.

Programming Language and Libraries

Visual C++ will be used to code the game's software.
For the Computer Vision algorithms, Intel's OpenCV
 library for Microsoft Windows will be used. This will help performing the required image processing in real time with high performance and low overhead.
OpenCV also uses Intel's IIP
 Library to achieve higher performance.
Deliverables
· Written Proposal

· Code

· Software Package

· Documentation
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� Action Shooting is a generic term applicable to non-traditional shooting sports, generally characterized by rapid movement within each shooting stage.


�  Arcade is 


1. A coin-operated computer game for one or more players that features high-quality screen graphics, sound, and rapid action.


2. Any computer game designed to mimic the style of a coin-operated arcade game, such as games marketed for the home computer.





�  OpenCV means Intel® Open Source Computer Vision Library. It is a collection of C functions and a few C++ classes that implement many popular Image Processing and Computer Vision algorithms.


�  Intel Integrated Performance Primitives (IPP) library is a large collection of low-level computational kernels highly optimized for Intel architectures, including the latest Pentium®, Itanium®, and XScale® processors. It consists of multiple domains that reside in separate dynamic libraries: signal and image processing, matrix processing, audio and video codecs, computer vision, speech recognition, cryptography, data compression, text processing, etc.
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