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DE	1.3	Electronics	1	

Team	Project	Specification	-	2018	

Peter	Cheung,	v2.0	

AIM	

To	 integrate	programming	with	electronics	 in	order	to	apply	what	you	have	 learned	 in	the	
DE	1.3	Electronics	module	to	implement	a	vehicle	that	can	avoid	obstacles,	“sniff”	out	rocks	
on	the	simulated	Mars	surface	and	participate	in	a	soccer	penalty	shootout	competition.	

LEARNING	OUTCOMES	

To	learn	practical	application	of	electronics	and	programming	in	the	following	four	areas:	

• Drive	–	how	to	drive	and	control	electrical	motors	(DC	and	servo)	
• Sense	–	how	to	capture,	handle	and	process	sensor	signals		
• Link	–	how	to	communicate	between	two	electronics	modules	
• Do	 –	 how	 to	 use	 computer	 programmes	 to	 provide	 a	 degree	 of	 intelligence	 and	

adaption	to	the	environment	

TEAM	PROJECT	

Students	will	work	 in	 teams	of	 four	 to	 design	 and	build	 a	 robot	 vehicle	with	multitude	of	
capabilities.	 	 This	will	 be	 based	 on	 a	 two-wheel	motor	 chassis	which	 is	 provided,	 and	 the	
group	is	required	to	design	the	rest	of	the	vehicle	including	the	mounting	for	the	Black	Board	
containing	the	microcontroller	and	other	electronic	modules.	The	controller	is	based	on	the	
PyBoard	running	MicroPython,	and	the	remote	control	will	be	through	Bluetooth	connection	
to	 an	 iPhone	 or	 an	 Android	 phone	 running	 a	mobile	 application	 (provided).	 	 The	 team	 is	
required	 to	design	 the	necessary	physical	mechanism	and	develop	 the	Python	program	 to	
meet	three	milestones	as	specified	below.	 	Note	that	your	design	must	be	such	that	 it	can	
disassembled	without	destroying	things!		Therefore	do	not	use	glue-gun	or	sticky	tapes.	

The	project	provides	scopes	for	students	to:	

§ apply	their	design	skills	to	create	a	robotic	vehicle	that	works	well	and	looks	good;	
§ apply	 what	 they	 learned	 in	 electrical	 engineering	 to	 build	 the	 electronic	 system	

including	the	sensors,	the	drive	motors	and	the	microcontroller	hardware;	
§ apply	 what	 they	 learned	 in	 computing	 to	 provide	 “intelligence”	 to	 the	 vehicle	 to	

adopt	to	the	environment	to	achieve	specified	goals.	

Assessment	for	the	Group	Project	will	consist	of:	

§ Short	 team	 Oral	 with	 an	 Examiner	 on	 Tue	 26th	 June	 2018	 and	 demonstrate	 the	
capability	of	the	team’s	vehicle	on	three	milestones.	

§ Achievement	in	Mars	roving	and	rock	sniffing	competition.	
§ Achievement	in	penalty	shootout	competition.	

This	project	will	contribution	to	20%	of	the	DE1.3	module.		50%	of	the	Team	Project	marks	
will	be	common	to	all	 team	members,	and	the	remaining	50%	will	be	allocated	using	Web	
PA.	Anyone	NOT	participating	in	web	PA	will	be	subjected	to	a	penalty	mark	being	deducted.	

TEACHING	STAFF	

Module	Leader:	Professor	Peter	YK	Cheung		
Project	Assessors:	Dr	James	Davis,	Dr	David	Boyle	and	Mr	Erwei	Wang	
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ORGANISATION	AND	STRUCTURE	

There	will	be	sixteen	teams,	each	with	four	students	(except	one	with	three),	form	from	two	
Lab	4	pairings.			

Each	team	is	provided	with	two	sets	of	motor	chassis,	two	Pyboards,	two	BlueFruit	boards,	
two	 ultrasound,	 infrared	 and	Hall	 effect	 sensors,	 and	 various	 basic	 components	 that	 they	
need.		They	will	use	their	own	laptop	computers	to	program	the	Pyboards.	

MILESTONES	AND	DELIVERABLES	

1. Roaming	Car	-	To	build	the	vehicle	so	that	it	roams	around	a	room	without	bumping	
into	walls.	This	involves	first	designing	the	vehicle	chassis	to	mount	the	motors,	the	
Black	Board	and	a	third	“wheel”.	Obstacle	detection	is	through	one	or	more	infrared	
sensors.	 You	must	write	a	Python	program	 for	 the	Pyboard	and	using	 the	 infrared	
sensor	 module	 and	 the	 PWM	 motor	 control	 chip	 to	 implement	 an	 autonomous	
vehicle	that	does	not	bump	into	things.	

Target	completion	date:	14th	June.	Demonstration	on	26th	June.			

2. Moon	 rover	 with	 rock	 sniffing	 –	 To	 implement	 a	 remote-controlled	 rover	 that	
explores	 the	 moon	 surface	 to	 identify	 three	 types	 of	 rocks:	 inert,	 ultrasonic	 and	
magnetic.		Only	one	vehicle	is	required.	

Target	completion	date:	21st	June.		Competition	on	26th	June.	

3. Penalty	Shootout	–	To	design	and	make	a	“ball	kicking”	mechanism	such	that	the	car	
will	go	backward	0.5m	from	a	ping-pong	ball,	then	advance	forward	and	“kick”	the	
ball	 towards	 a	 goal.	 	 The	 kicking	mechanism	can	be	 in	 any	 form	of	 actuation,	 and	
does	not	need	to	physically	imitate	the	kicking	action.	Only	one	vehicle	is	required.	

Target	completion	date:	21st	June.		Competition	on	26th	June.	

	

	SCHEDULE	(TEAM	PROJECT)	
Date	 Target	Goal	

7th	June	2pm	–	5pm	 Team	Project	–	Session	1	(Start	of	Project	&	Lab	Oral)	
14th	June	2pm	–	5pm	 Team	Project	–	Session	2	(Complete	obstacle	avoiding	vehicles)	
21th	June	2pm	–	5pm	 Team	Project	–	Session	3	(Mars	rover	and	penalty	kicker)	
26th	June	2pm	–	5pm	 Team	Oral,	Demonstration,	Competition	
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DE	1.3	Electronics	Project	Team	(2018)	

	

	

	

	


