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Project Description:
Jabba Industries, a subsidiary of Voltmerguson Enterprises (JIVE), the galaxy’s largest electronic innovator, is attempting to develop nano-scale robots for medical applications.  JIVE has decided to hold a competition to selecting its engineering partner for machine architecture and automation.  Your team wishes to enter the competition, and sees a brilliant future in medical nanobots as the ultimate prize.  However, the problem posed is complex, and will require both prowess and teamwork to prevail! The competition is being held at the Berry Dome, with tens of thousands in attendance. 
The competition is being set up as a robotic sorting competition mimicking the delivery of specific medication chemicals to collocated normal and cancerous cells which have been marked with beacon chemicals.  Chemical blocks (Lego bricks) are delivered to the general area to be treated, and the device delivers the specific chemicals to the target cells. Some chemicals go to treat damaged normal cells (blue).  Some chemicals go to encourage defensive cells to fight the cancer (yellow). And some chemicals are delivered to destroy the cancer cells (red).  Delivery of chemicals to the wrong cells will not harm those cells, but will have less efficacy in achieving the desired effects. The project specifications have been sent out to many competing interests. Many of your peers are competing for chance to be a part of the JIVE plan – how will you fare?
Project Competition:

A project competition, the “Robotic Sorting Spectacular”, will be held on Tuesday, November 8 starting at 5:30 pm in the Kahn Room of the Hulman Memorial Union.  Each team will show off their design to the amazement of their peers.  

Attendance at the competition is mandatory.  Performance at the competition does not impact your course grade. One class period will be canceled to account for attendance at the competition.
Project Award Categories:
1. Gold Medal – Best overall performance ranking (highest score)
2. “Designer’s Choice Award” - most creative/elegant successful solution (chosen by students and judges)
3. “Stormy Award” - most theatrical solution (chosen by audience)
Automated Chemical Sorter (ACS)  
Product Design Specification

The requirements placed upon the system are as follows:

Requirements:

1. The system shall be designed to perform on the competition surface (“as is”) shown in Note A below.
2. The device shall be constructed only from Lego pieces included in the provided kit.

3. The system shall be completely autonomous (no human or computer contact with system).

4. The system shall be capable of transporting blocks from the sorted pickup areas to the appropriate delivery sites.

a. The blocks shall be blue, red, and yellow.
b. The blocks shall be 4x2 Lego bricks.
5. The system shall be programmed in the Not-Quite-C (NQC) programming language, or an approved alternative.
6. The system shall be able to respond to an IR signal advertising the current accepted color of the delivery site.
a. Each delivery area tower shall emit a pattern of numeric messages able to be processed using the Message() and SendMessage() commands in NQC.

b. The nominal transmission rate of numeric message shall be 20 messages per second.

c. The pattern shall consist of a preamble of [1 2 1 2] followed by 4 numbers from the set {3, 4, 5} representing the colors blue, red, and yellow, respectively.
d. In the set of 4 numbers following the preamble, the repeated number message shall represent the current color accepted at that delivery site.

e. The system may choose to ignore the IR signal as a design option, provided block delivery is assured.

7. The system shall deliver as many blocks as possible within a 5 minute time period.

Additional Project Rules

Competition Rules
1. The competition system shall be understood to be that device constructed by the team to perform the designated tasks.

a. The system shall not include the computer, infrared port or wires, or any part of the competition surface.

b. The system shall include the constructed device and any software loaded into the device.

c. The device shall be constructed only from Lego pieces included in the provided kit.

2. The system shall be placed in the startup area before the run.

a. A setup time of 2 minutes shall be provided to set up the system before the “run” timer begins.

b. Any program written for the system shall be loaded before or during this time.

c. No part of the system shall extend beyond the boundaries of the startup area during the setup time. The startup area is considered an infinitely high rectangular cylinder outlined by the startup area paper.
3. The competition surface shall be provided as described in Note A below.

a. The surface shall not be modified or damaged in any way during practice or competition.

b. All features shall be firmly attached to the competition surface.
2. The borders (outside edges) of the competition surface shall not be used as part of the system operation.

a. An exception shall be made for the gap between the two platforms.
3. The competition shall be scored using a simple point accumulation system.

a. Each block shall be assigned a point value based upon its delivery destination (refer to Figure 1).

b. Blocks lost from the surface of either table shall be lost from that competition round.
c. For a block to score, it must be completely inside the delivery site boundary.
d. The final score of the competition run shall be the sum of all points scored within the 5 minute time period (which does not include the startup period).
e. Human contact during the run shall result in disqualification for that run.
f. The team with the highest point total shall be deemed the competition champion.
g. In the event of a tie, the team with the most correct-color deliveries shall be named winner.
4. Team members shall quickly remove their system from the operating surface once their run is completed.
Materials
5. Students shall use only the parts provided (1 Lego Mindstorm kit, 1 extra motor, plus 6 AA batteries) in constructing and operating their system.
6. Parts shall not be traded between teams.
7. Students shall not modify the kits or parts provided.

8. Students shall return the Lego Mindstorm kit with all pieces accounted for at or before the final presentation session.

9. Each team shall be given a single fresh set of 6 AA batteries, if desired, at the competition for their run.
Other Requirements
10. Students shall participate in teams for this project.

a. Each team member shall participate equally in the project work.

b. Each team member shall receive a grade on the project based upon the entire team’s work.

11. Students shall respect the creativity of others.

12. Students shall in no way interfere with another team’s project work.
Judging
13.  Teams shall ask instructors for rule interpretations in a timely fashion.

14.  Judges shall be provided by JIVE and the ECE Department.

15.  The decision of the judges shall be final.
	Object Destination
	Score per Block

	Table B
	10

	Table B, any bin
	25

	Table B, correct color bin
	50


Figure 1 Scoring for delivery of blocks.

Note A:  Competition Surface
The competition will be held on a fixed operating surface which provides a setup area and a simulated cancerous region. The competition surface is shown in top view in Figure 2 and with dimensions in Figure 3.  The competition surface will be provided for practice during the project design and construction phase.
Light-reflecting guide paths running from the line delineating the start area to each pickup area shall be provided.  The Startup, Pickup, and Delivery Areas are presented as white paper on the competition surface. 
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Figure 2 Competition surface schematic, top view.
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Figure 3 Competition surface showing dimensions.
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