
Test Cases:

3.3.1 Final Run
Description: The Pathfinder will follow a course That is 0.9 miles in length.The course will includes going up a set of 3 stairs at a 45 degree incline and another set of 3 stairs with a decline of 45 degrees. The robot will start the course in a cocoon state and will deploy solar panels.
Test Environment: Outside the classroom

3.3.2 Proportional Controller
Description: The Pathfinder will adjust solar cells using proportional controller.
Test Environment:  Inside a classroom

3.3.3 Cocoon 
Description: User will use the Arexterra App to enter and exit cocoon moder.
Test Environment: Inside a classroom

3.3.4 Articulate Mode
Description: The user will use the arexterra App to activate ‘articulate mode’, and receive feedback from the Arxterra App.
Test Environment: Outside the classroom


3.3.6 Scale  
Description: Pathfinder should resemble the ‘Spirit Mars Rovers’ 
Test Environment: Inside a classroom

3.3.7 Obstacle Avoidance
Description: The Pathfinder will avoid obstacles while running the final course.
Test Environment: Outside the classroom

3.3.8 Solar panels
Description: The Pathfinder solar Panels will be made out of metal and use a stepper motor
Test Environment: Inside a classroom

3.3.9 Feedback
Description: The Pathfinder will relay information charging panel angles, GPS location, battery level and charge current through the Arexterra App
Test Environment: Outside the classroom

3.3.10 Diff Gearbox
Description: The Pathfinder box will be made out of three miter gears, three machined shafts, six mounted bearings and shaft collars, and enclosed in an aluminum box.
Test Environment: Inside a classroom


3.3.12 Assembly
Description: The Pathfinder is will demonstrate that it is designed for easy disassembly, and will allow easy access to the electronic components.
Test Environment: Inside a classroom




3.3.13 RPM 
Description: Use current source to measure the RPM of each wheel at different loads.
Test Environment: Inside a classroom

3.3.14 Mods
Description: The add modifications on the Pathfinder will hinder its ability to function on hard terrain. 
Test Environment: Inside a classroom










1. [bookmark: _7zqb0wtmyxn2]Test Procedures

This section contains details of every Test Case utilized for V&V of project requirements. Each Test Case subsection within this section will contain the following: Test Case number and name, detailed scenario description, Test Case Traceability Matrix, detailed success criteria, detailed Test Environment description, Test Assumptions/Preconditions, Detailed Test Procedure Steps, and a Pass/Fail Matrix of success criteria per Test Case.

1. [bookmark: _pn9o95dz47il]TC-01: 

1. [bookmark: _wzoalmkq62r6]Detailed Description

This test case provides the steps needed to move the Pathfinder in the forward direction. These steps are similar across a multitude of requirements. The point of this test case is to prevent repetition of the basic steps needed for movement. 

	Requirement Number
	Requirement Text
	V&V Success Criteria
	V&V Designation
	V&V Method
	Pass/Fail?

	
	The Pathfinder will be able to drive on flat surfaces
	Pathfinder travels whole length of 0.9 continuously
	Verification
	Inspection
	

	
	The Pathfinder will climb over an 45 degree incline
	Pathfinder climes a stair at 45 degree angle.
	Verification
	Test
	

	
	The Pathfinder should be told to move remotely using Arxterra
	Pathfinder reaches 0.9 mile mark
	Verification
	Test
	

	
	The Pathfinder will traverse the course on a single charge.
	Pathfinder climes a stair at 45 degree angle.
	Verification
	Test
	

	
	The Pathfinder will travel over an 45 degree incline with no weight issue
	Pathfinder climes a stair at 45 degree angle.
	Verification
	Test
	



[bookmark: _ubnsusc6busc]Detailed Success Criteria

For this test case to be successful, the Pathfinder must be able to continuously move for a distance of 0.9mile. 
[bookmark: _iob8pj40trmo]Test Environment

The test will be conducted in the upper campus.
[bookmark: _yizf22xs6egx]Assumptions and Preconditions

· Battery is fully charged
· Pathfinder is fully assembled
· Custom commands on mobile app are already configured
[bookmark: _ezpkvcu4g5q7]
[bookmark: _hpsek85rnwsp]TC-02: 

[bookmark: _fg8gnugyk4xn]Detailed Description

This test case provides the steps needed to display that the Pathfinder will adjust solar cells using proportional controller.

Test Case Traceability and Pass/Fail Matrix

	Requirement Number
	Requirement Text
	V&V Success Criteria
	V&V Designation
	V&V Method
	Pass/Fail?

	
	The Pathfinder will display the articulate mode
	The Pathfinder shows the solar panels adjusting using the current sensors.
	Verification
	Test
	



[bookmark: _auczk1tva2bh]Detailed Success Criteria

For this test case to be successful, the Pathfinder will adjust solar cells using proportional controller.

[bookmark: _e50cek1lgu49]Test Environment

The test will be conducted in the Engineering and Computer Science building on the 3rd floor in room 316.
[bookmark: _nniqef6y8azx]Assumptions and Preconditions

· Battery is fully charged
· Pathfinder is fully assembled
· Custom commands on mobile app are already configured
[bookmark: _lkg2qseo21mc]
1. [bookmark: _ydybf38k8pcv]TC-12: Assembly 

1. [bookmark: _jxrk55r7idvr]Detailed Description

This test case provides the steps needed to assemble and disassemble the Pathfinder with relative ease. 
1. [bookmark: _yj84h83yl849]Test Case Traceability and Pass/Fail Matrix

	Requirement Number
	Requirement Text
	V&V Success Criteria
	V&V Designation
	V&V Method
	Pass/Fail?

	L1-3
	The Pathfinder will behave like a toy
	Pathfinder is disassembled and reassembled within 20 minutes
	Validation
	Inspection
	

	L2-8
	The wires in Pathfinder should be clean so no interference during disassembly
	Customer sees Pathfinder has clean arrangement of wires inside
	Validation
	Inspection
	



[bookmark: _ecya9ddmnr72]Detailed Success Criteria

For this test case to be successful, the Pathfinder must be able to be assembled and disassembled with ease A completely assembled Pathfinder is one that is fully operational and responds to commands given by the Arxterra mobile app.

[bookmark: _61lksztm9rrp]Test Environment

The test will be conducted in the Engineering and Computer Science building on the 3rd floor in room 316.
[bookmark: _g60gpa45h929]Assumptions and Preconditions

· Battery is fully charged
· Custom commands on mobile app are already configured

[bookmark: _k3ftrff0sye6]TC-06: Scale

1. [bookmark: _fa4if9pcjjaf]Detailed Description

This test case provides the steps needed to measure the dimensions of the newly moded Pathfinder. 
[bookmark: _6zx120fdzhzo]Test Case Traceability and Pass/Fail Matrix
	Requirement Number
	Requirement Text
	V&V Success Criteria
	V&V Designation
	V&V Method
	Pass/Fail?

	
	
	
	 
	 
	

	
	The Pathfinder should appear in scale to the real Mars Rover
	Newly modded Pathfinder is in scale to Mars Rover
	Verification
	inspection
	



[bookmark: _l2scsjxnan5y]Detailed Success Criteria

For this test case to be successful, the overall shape is compared to the real Mars Rover.
[bookmark: _xduwe2w54kjn]Test Environment

The test will be conducted in the Engineering and Computer Science building on the 3rd floor in room 316.
[bookmark: _8q7k1raokjc4]Assumptions and Preconditions

· Pathfinder is fully assembled

[bookmark: _7nq9d8iyw58]TC-07: obstacle avoidance

[bookmark: _k2z8hj3krn8g]Detailed Description

This test case provides the steps needed to show the ability to avoid obstacles.
[bookmark: _2uysfp7meu0x]Test Case Traceability and Pass/Fail Matrix
	Requirement Number
	Requirement Text
	V&V Success Criteria
	V&V Designation
	V&V Method
	Pass/Fail?

	
	
	
	 
	 
	

	L1-9
	The rover should not make any attempt to climb an
object that it is unable to clear.
	The pathfinder will not attempt to climb a wall
	Verification
	demonstration
	



[bookmark: _5zjp1p3v9zis]Detailed Success Criteria

For this test case to be successful, the  Pathfinder will not attempt to climb over a wall and will either come to a stop or move around it.
[bookmark: _54da8fubvfi6]Test Environment

The test will be conducted in the upper campus.
[bookmark: _159xlsuwems7]Assumptions and Preconditions

· Pathfinder is fully assembled

[bookmark: _xoejfsyh5gn2]
[bookmark: _3jtuu8ess87r]
[bookmark: _c6i8geydqxbm]
[bookmark: _gepsy4esvf1e]
[bookmark: _rkrqe889jbfb]
[bookmark: _dbgdu41oljbn]
[bookmark: _ikvh2p94b01n]
[bookmark: _jci0p8bgnb5g]
[bookmark: _pfpv2nrufxht]
[bookmark: _exksjm2un7ci]
[bookmark: _tzc7v54mkhz1]TC-08: solar panels

[bookmark: _ykpb3zw3o0wf]Detailed Description

This test case provides the steps needed to show that the solar panels are made of aluminum.
[bookmark: _mps4g2woljkp]Test Case Traceability and Pass/Fail Matrix
	Requirement Number
	Requirement Text
	V&V Success Criteria
	V&V Designation
	V&V Method
	Pass/Fail?

	
	
	
	 
	 
	

	L1-9
	The that the solar panels on the Pathfinder are made of aluminum.

	The pathfinder solar panels are made aluminum
	Verification
	inspection
	



[bookmark: _15pr8xqn518p]Detailed Success Criteria

For this test case to be successful, the  Pathfinder solar panels are made of aluminum
[bookmark: _klj9nx68i3w2]Test Environment
	The test will be conducted in the Engineering and Computer  Science building on the 3rd floor in room 316.

[bookmark: _x2mprgdy4e1e]Assumptions and Preconditions

· Pathfinder is fully assembled

[bookmark: _xwjp1qlrzedk]TC-09: solar panels

[bookmark: _u6mn4v2hpaki]Detailed Description

This test case provides the steps needed to show that the solar panels are made of aluminum.
[bookmark: _gatd4cpe40xg]Test Case Traceability and Pass/Fail Matrix
	Requirement Number
	Requirement Text
	V&V Success Criteria
	V&V Designation
	V&V Method
	Pass/Fail?

	
	
	
	 
	 
	

	
	The Pathfinder will relay information charging panel angles, GPS location, battery level and charge current through the Arexterra App


	The pathfinder will update information into the Arexterra App
	Verification
	inspection
	



[bookmark: _hs1hup2crk3b]Detailed Success Criteria

The Pathfinder will relay information charging panel angles, GPS location, battery level and charge current through the Arexterra App
[bookmark: _st85m5j7qm94]Test Environment
	The test will be conducted in the Engineering and Computer  Science building on the 3rd floor in room 316.

[bookmark: _227uy7hpw50o]Assumptions and Preconditions

· Pathfinder is fully assembled


[bookmark: _8h7r9v298yhl]
[bookmark: _hvujxptwawtm]
[bookmark: _7jbfxrldrd81]
[bookmark: _qfqps7gm3846]
[bookmark: _sq1r7tdfnavm]
[bookmark: _j850tcbodyaa]
[bookmark: _t6s4flpqzzim]TC-10: Gearbox

[bookmark: _j9qcsj6kaol1]Detailed Description

This test case provides the steps needed to show that the solar panels are made of aluminum.
[bookmark: _jsx9fr8yyn2]Test Case Traceability and Pass/Fail Matrix
	Requirement Number
	Requirement Text
	V&V Success Criteria
	V&V Designation
	V&V Method
	Procedure Step(s) where Requirement is tested
	Pass/Fail?

	
	
	
	 
	 
	
	

	
	The Pathfinder will disassemble to show the diff gearbox

	The Pathfinder box will be made out of three miter gears, three machined shafts, six mounted bearings and shaft collars.
	Verification
	inspection
	
	



1. [bookmark: _y8u1qvxnvd3x]Detailed Success Criteria
	The professor will see that the Pathfinder gearbox will be made out of three miter gears, three machined shafts, six mounted bearings and shaft collars.


[bookmark: _obrmgvgo0f3l]Test Environment
	The test will be conducted in the Engineering and Computer  Science building on the 3rd floor in room 316.

[bookmark: _c7iln1hq89y4]Assumptions and Preconditions

· Pathfinder is fully assembled

[bookmark: _sj2y78amf302]TC-10: Gearbox

[bookmark: _j1492e48pe0o]Detailed Description

This test case provides the steps needed to show that the solar panels are made of aluminum.
[bookmark: _68k2lqzbfl9m]Test Case Traceability and Pass/Fail Matrix
	Requirement Number
	Requirement Text
	V&V Success Criteria
	V&V Designation
	V&V Method
	Pass/Fail?

	
	
	
	 
	 
	

	L1-9
	The Pathfinder will disassemble to show the diff gearbox

	The Pathfinder box will be made out of three miter gears, three machined shafts, six mounted bearings and shaft collars.
	Verification
	inspection
	

	
	The Pathfinder diff gearbox is enclosed in aluminum

	The diff gearbox will be housed in an aluminum gearbox
	Verification
	inspection
	



2. [bookmark: _ib0kbf1jdrr]Detailed Success Criteria
	The professor will see that the Pathfinder gearbox will be made out of three miter gears, three machined shafts, six mounted bearings and shaft collars.


[bookmark: _54lbnjw7kpzo]Test Environment
	The test will be conducted in the Engineering and Computer  Science building on the 3rd floor in room 316.

[bookmark: _6gc2b9st0f35]Assumptions and Preconditions

· Pathfinder is fully assembled



[bookmark: _3syf5o3selnl]TC-13: RPM

[bookmark: _j7bjal8p3vn5]Detailed Description

This test case will show the robot se the current sensors measure the RPM at every wheel, and cut the power at the wheel and disconnect the wheels under no load
[bookmark: _r38qlon7utcz]Test Case Traceability and Pass/Fail Matrix
	Requirement Number
	Requirement Text
	V&V Success Criteria
	V&V Designation
	V&V Method
	Pass/Fail?

	
	
	
	 
	 
	

	L8-1,2,3,4
	The Pathfinder will use high-side detection and correction.
Consequently, wheels undera no-load condition shall
be considered and power to that motor shall be decreased.

	Measure the RPM of each wheel to ensure that inside
wheels are turning at a different speed than the outside.
	Verification
	Test
	

	L9-1
	A 6-wheel electronic slip differential shall be implemented.


	Measure the RPM of each wheel to ensure that inside
wheels are turning at a different speed than the outside.
	Verification
	Test
	

	L9-2
	The software program shall be used to make
the appropriate turns of the Pathfinder..

	The code will be presented.
	Verification
	Analysis
	



[bookmark: _dh82v23omddp]Detailed Success Criteria
	The professor will see that the Pathfinder Measure the RPM of each wheel to ensure that inside wheels are turning at a different speed than the outside.when the value is below the threshold,it'll interrupt the motor and shut off power

[bookmark: _11k57uldpi1j]Test Environment
	The test will be conducted in the Engineering and Computer  Science building on the 3rd floor in room 316.

[bookmark: _6tn797zaardn]Assumptions and Preconditions

· Pathfinder is fully assembled


[bookmark: _q0ezf8vufjvj]
[bookmark: _2i1ypgem2box]
[bookmark: _hfk1h6eqgkhx]
[bookmark: _fq9p0984tfob]
[bookmark: _qhaxcsckay1e]









[bookmark: _w6xcnsukfols]TC-14: Mods

[bookmark: _lw3yn7osdny8]Detailed Description

This test case will show that there is no design decision shall preclude operations in a high desert environment. (Amboy,California)
[bookmark: _9zuth52ypw2q]Test Case Traceability and Pass/Fail Matrix
	Requirement Number
	Requirement Text
	V&V Success Criteria
	V&V Designation
	V&V Method
	Pass/Fail?

	
	
	
	 
	 
	

	
	The Pathfinder will be inspected to show that there is no modifications that will hinder operations in a high desert environment

	The professor will inspect the Pathfinder
	Verification
	Inspection
	



[bookmark: _tybht66d7egq]Detailed Success Criteria
	The professor will see that the Pathfinder has no modifications that hinders the operations in a high desert environment.

[bookmark: _w64ptrqpbxxq]Test Environment
	The test will be conducted in the Engineering and Computer  Science building on the 3rd floor in room 316.

[bookmark: _3epa21u4viml]Assumptions and Preconditions

· Pathfinder is fully assembled


