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Robots serve several critical roles in law enforcement including inspection, support of enforcement, and Explosive Ordinance Disposal.  By using robots, agencies across the country are able to more safely identify, assess, and neutralize suspicious objects, devices, and packages.  And in doing so, officers are not put at risk.

Modern police and military robots are high-tech and have many features to make it useful against almost any threat:
· Robotic arms, Saws, and Cable-cutting tools to cut wires, fences, and to help dispose of bombs.
· Water cannons, gas dispensers, and other tactical assemblies to help move devices or gain entry.

Some robots require an operator, and others are completely autonomous.

Objective:  Re-engineer portions of your ClawBot to make it capable of operating by remote control, traveling to a suspicious package, and safely disarming it.  Other, more specific rules regarding your robot and the challenge:
1. Your robot must depart from a set starting point inside a police vehicle, 
2. It must move by remote control and be capable of crossing multiple types of terrain, to arrive at a suspicious package.
3. It must handle the package by picking it up, setting inside a disposal unit, and pressing a button to disarm it.  
4. After completion of the mission, it must return to the start point.  No officers may enter the danger area.
5. Your team will have three minutes to ready the robot for deployment after placing it on scene.  The three minutes includes power-up, and any pre-mission testing your officers need to perform.
6. Successful dismantling of the package must occur within two minutes from the time of deployment.  
7. The robot must remain upright and enabled for the duration of the challenge
8. The package may not be dropped, for fear of accidentally detonating it.
9. You may use the parts provided in your Vex Classroom and Competition Super Kit, the Mechatronics Add-on Kit, or the Programming Add-on Kit to solve the challenge.
10. You may also use any parts you design and produce, by any means including 3D printing, purchasing, or fabricating.  Any parts deemed dangerous to the continued operation of the robot will not be permitted.

This project allows students to design, prototype, implement, and test robotics systems components that, in conjunction with the existing ClawBot built in the last project, will solve the given problem.   This project explores topics and careers related to the mechanical, computer, and electrical engineering professions.

Directions:  Follow the steps below to design and build your solution:
1. Brainstorm ideas and methods of adapting the ClawBot to this challenge.
2. Develop the best of these ideas into proposed systems of components.
3. Sketch and describe/explain each of the systems and how they will look and function on your robot.
4. Have Mr. Roth check and approve your system(s).
5. Build the systems and re-engineer your ClawBot to use them as designed.
6. Test and re-engineer as needed.
7. Complete the challenge.
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	Existing ClawBot Vehicle (all existing systems/subsystems except any modified by nature of this project)

	Robot
	All required components are still present, assembled, and functioning
	All required components are present and function efficiently
	Most required components are present and/or partially function
	Some required components are present but do not function
	Few required components are present and do not function
	

	Required Modifications to ClawBot Subsystems

	Chassis
	Chassis modified to allow robot to remain stable / upright at all times. 
	Allows robot to remain upright; poss. Stability issues.
	Allows robot to remain upright; some stability / balance issues.
	Not modified to keep robot upright and stable.
	Chassis not present.
	

	Drivetrain
	Drivetrain modified to allow robot to handle all types of terrain and remain stable. 
	Allows robot to handle all terrain, possible stability issues.
	Allows robot to handle most terrain; stability issues.
	Allows robot to handle only flat, paved terrain.
	Drivetrain not present.
	

	Claw Structure
	Claw capable of grabbing device of various size / position. 
	Claw capable of grabbing device of various size, may fail w/position
	Claw cannot grab device of various size or position.
	Claw does not function.
	Claw not present.
	

	Actuator
	Robot contains an actuator, functions perfectly / consistent. 
	Actuator does NOT functions perfectly
	Actuator is present but does NOT function consistently.
	Actuator present but does not function.
	Actuator not present.
	

	Remainder of System(s)

	ALL Motors / Electrical
	All required components are present, properly assembled, and function efficiently 
	All required components are present and function efficiently
	Most required components are present and/or partially function
	Some required components are present but do not function
	Few required components are present and do not function
	

	Function and connection of subsystems
	Individual subsystem components are properly connected, work together, and system functions properly when tested
	Components are improperly connected, causing sub-system to malfunction.
	Components are improperly connected, causing sub-system failure.
	Components are improperly connected, causing sub-system failure and partial system failure.
	Components are improperly connected, causing massive or total system failure or inoperability.
	

	Programming

	Program
	All required code / routines are present, with correct syntax, robot fully functions 
	Most required code / routines are present, syntax mostly correct, robot functions
	Some required code / routines are present, many syntax errors, partly functions
	Few required code / routines are present, many syntax errors, partly functions
	Few required code / routines are present, many syntax errors, robot does not function
	

	Remote Control
	All required code is present, correct syntax, routine fully functions
	Most required code is present, syntax mostly correct, robot functions
	Some required code is present, many syntax errors, partly functions
	Little required code is  present, many syntax errors, partly functions
	No required code is present, many syntax errors, robot does not function
	

	Robot / Challenge Performance

	Remote Controlled
	Fully operated by remote control 
	--
	Partly operates by remote control
	--
	Does not operate by remote control
	

	Maneuvers
	Adapts to terrain to arrive at package
	--
	Can’t accommodate all terrain but arrives
	--
	Robot upsets/stops/ can’t get to device
	

	Maneuvers
	Maneuvers in any dir. to address device
	--
	Driver orients robot w/workaround
	--
	Robot cannot orient to pick up device
	

	Maneuvers
	Robot grabs suspicious device
	--
	Robot grabs but drops device
	--
	Robot can ‘t grab device
	

	Maneuvers
	Picks up device
	--
	Robot picks up but drops device
	--
	Robot can ‘t pick up device
	

	Maneuvers
	Sets in disposal container
	--
	Robot drops device can’t set in container
	--
	Can’t maneuver device to container
	

	Maneuvers
	Successfully disarms  / dismantles device
	--
	Robot attempts to disarm device / FAILS
	--
	Can’t / does not attempt to disarm 
	

	Maneuvers
	Successfully returns to starting point
	--
	Tries to return to starting point / FAILS
	--
	Robot cannot return to starting point
	

	Total System / Team Scores

	Time and Resources
	Resources properly used. Time maximized.
	Resources utilized with min. waste.  
	Moderate waste.  Lack of efficiency.
	Poor use of resources or time.
	Poor use of resources AND time.
	

	Team Score
	Consistently functioned as a team.  Always focused.
	Consistently functioned well.  Mostly focused.
	Occasionally functioned well.  Occasionally focused.
	Seldom functioned as a team.  Seldom focused.
	Never functioned as a team.  Never focused.
	

	 Average Individual Score From Team Evaluation
	/10

	Total Score
	

	Total Possible
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