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Final Project Proposal

Introduction

For our final project, we propose to build a video game similar to the popular arcade game Arkanoid.  The display for the game will be a television screen, and the player control will come from a handheld paddle with a single button and rotating knob.  On the screen, there will be lines on the top, left, and right to represent walls, and the bottom will be empty except for a small platform that the player moves from left to right.  Near the top of the screen, there will be several rows of “blocks”, which will be laid out across the screen between the left and right walls.  At the start of the game, the player will launch a “ball” from the platform and attempt to hit the blocks at the top of the screen.  As blocks are hit by the ball they disappear, revealing a path to the rows above them.  The ball can bounce off of the top and side walls, and also is deflected whenever a block is hit.  The player’s role is to move the platform left or right at the bottom of the screen to try and deflect the ball upwards whenever it returns to the bottom.  The game ends when the player misses the ball or all of the blocks on the screen are eliminated.

Project Goals

As suggested in class, we have set three goals for ourselves for the project.  The first goal is a minimum that we know we can get working, the second goal is what we’re fairly sure we will have time to do, and the third goal is something that we’ll attempt only if there’s time.  Our goals are as follows:

Goal 1
a working game with 128x100 resolution

reasonably smooth game play without any noticeable screen flicker

Goal 2
mechanism to keep score of the game

additional levels with more walls and obstacles

additional smoothing of game play (if necessary)

Goal 3
power ups

different ball speeds

more balls simultaneously

platform width

sound effects

Hardware

For our design, we will use the Atmel Atmega32 for all of our computation.  As in previous lab assignments, we will use the timer 1 compare interrupt to generate the video synchronization, and use sixteen of the registers to store each line of screen content before sending it to the screen.  The entire array of pixels will be stored in 1600 bytes of SRAM.


In addition, we will be using a set of paddles from an Apple II computer to provide an analog joystick input.  The paddles connect using a 16 pin DIP connector, which can be plugged into a breadboard directly.  For the project, we will use one paddle, which includes one analog wheel and one button.  The paddles operate on a +5V supply, so we can power them directly from the CPU port.  Since we will be using a 128-pixel wide screen, we will need to read the analog position of the wheel with a 7-bit resolution in order to accurately position the platform.  In its current form, we do not believe that the button on the paddle will need to be debounced, since there will not be a point in the game where multiple presses could be misinterpreted.  Should our game control flow change, then a debounce state machine on this button may be necessary.

