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1	Introduction	

1.1	PROJECT	STATEMENT	
Our	project	is	to	make	a	fleet	monitoring	system.	We	have	been	provided	an	Android	embedded	
device	that	can	interface	with	a	vehicle’s	CAN	BUS	network.	We	will	develop	an	Android	application	
for	the	Android	embedded	device	that	queries	the	vehicle’s	components	and	relays	the	collected	data	
to	a	server.	This	server	will	process	and	store	the	data.	The	server	will	also	provide	a	website	with	
real-time	and	historical	data	on	location	of	all	vehicles	and	internal	data	from	the	vehicles	such	as	gas	
consumption	and	vehicle	diagnostics.	The	website	will	also	show	useful	interpretations	and	statistics	
of	the	data,	and	will	allow	website	users	to	message	the	Android	devices	that	are	in	the	vehicles.	

1.2	PURPOSE	

The	purpose	of	this	project	is	to	give	fleet	managers	a	better	way	of	tracking	information	on	the	
vehicles	in	their	fleet.	Fleet	managers	often	find	it	difficult	to	know	the	current	location	of	their	
vehicles	or	where	their	vehicles	have	been,	and	knowing	this	information	helps	them	ensure	that	
their	vehicles	are	being	used	correctly	and	efficiently.	Fleet	managers	also	need	better	ways	of	
predicting	maintenance	needs	and	vehicle	operation	costs.	Data	on	fuel	consumption	and	vehicle	
diagnostics	can	help	fleet	managers	predict	the	needs	of	their	vehicles.	Having	statistics	on	fleet	
operation	will	help	fleet	managers	who	are	trying	to	improve	the	efficiency	of	their	fleet.	

1.3	GOALS	

We	want	to	create	a	system	that	efficiently	gathers	and	transmits	information	from	vehicles,	
processes	and	stores	that	data,	and	displays	it	in	a	meaningful	way	for	fleet	managers.	Our	project	
has	several	different	components	involved.	Our	main	goal	is	to	have	all	those	components	working	
and	integrated	with	each	other	before	we	get	to	our	final	deadline.	In	regards	to	soft	skills,	our	
team	has	set	a	goal	to	learn	more	about	project	management	and	agile	development.	Through	this	
project	experience,	we	will	see	what	the	entire	software	development	process	and	life	cycle	really	
look	like.	

2	Deliverables	

WEBPAGE	
The	webpage	will	be	made	for	use	by	the	manager	of	the	fleet.	It	will	have	a	simple	and	intuitive	
design	made	for	ease	of	use.	This	web	page	will	display	a	live	map	tracking	the	locations	of	all	
vehicles	in	the	fleet	in	real	time.	A	single	vehicle	can	be	selected,	which	will	bring	up	a	profile	that	
will	display	information	about	that	vehicle	such	as	remaining	gas,	miles	driven,	driver,	etc.	The	
webpage	will	also	have	a	page	that	details	the	stats	of	the	fleet	as	a	whole,	so	that	the	manager	can	
see	how	much	gas	the	entire	fleet	uses	over	a	month,	for	instance.	Graphs	will	be	provided	to	make	
the	statistics	and	information	easier	to	parse.	
	
Our	server	will	be	created	using	Node.js.	The	server	will	handle	incoming	raw	data	from	the	
embedded	devices	and	process	this	information	into	usable	information	that	it	will	then	put	into	a	
database.	The	server	will	also	handle	data	request	from	the	web	page.	Both	the	incoming	and	
outgoing	data	will	be	transmitted	through	REST	API	calls.	This	will	allow	us	to	use	a	single	protocol	
across	our	entire	system.	The	Node.js	server	will	be	hosted	on	the	Google	cloud	platform,	allowing	us	
to	scale	our	resources	to	the	demands	of	our	services.	
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The	Android	microcontroller	will	run	an	Android	app	that	is	used	in	the	vehicles.	It	will	connect	to	
the	vehicle’s	CAN	BUS	network	and	query	for	useful	information.	It	will	also	acquire	GPS	data	from	a	
separate	GPS	hardware	device.	The	microcontroller	will	store	the	data	locally	so	that	it	can	guarantee	
that	it	gets	sent	to	the	server.	The	microcontroller	will	be	able	to	send	data	that	it	collects	to	the	
server,	and	will	be	able	to	receive	messages	from	the	server	and	display	them	on	a	screen	connected	
to	the	microcontroller.	
 

3	Design	

3.1	PREVIOUS	WORK/LITERATURE	

We	researched	several	other	fleet	management	applications	to	get	an	idea	of	what	kind	of	features	
people	would	want,	as	well	as	to	see	where	there	are	some	holes	in	the	market	that	we	could	fill	
with	a	superior	design.	

Most	applications	we	found	came	as	two	applications,	one	being	a	mobile	app	that	the	drivers	
would	use,	and	one	being	a	web	app	that	the	manager	would	use.	We	like	this	design	and	will	likely	
move	to	it	after	we	complete	our	1.0	version.	For	now,	we	don’t	intend	to	have	any	manually	
entered	data	on	the	driver	side.	

We	also	noticed	that	a	lot	of	things	needed	to	be	entered	manually	for	these	applications.	We	
intend	to	improve	on	these	systems	by	automating	as	much	as	possible.	For	example,	several	apps	
required	the	drivers	to	enter	how	much	fuel	they	got	at	a	gas	station.	We	are	going	to	try	to	get	
information	like	automatically.	

Other	common	features	were	fuel	and	speed	tracking	and	the	real	time	map	displaying	the	
locations	of	other	drivers.	For	our	1.0	we	selected	the	most	ubiquitous	and	most	useful	seeming	
features	to	include.	In	the	future	we	intend	to	add	functionality	that	goes	beyond	anything	we’ve	
seen	in	the	market.		
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3.2	PROPOSED	SYSTEM	BLOCK	DIAGRAM	

 
 

	

3.3	ASSESSMENT	OF	PROPOSED	METHODS	
For	the	embedded	code,	we	will	create	an	app	for	Android	because	the	hardware	provided	runs	
Android.		For	the	server	code	we	will	use	Node.js	hosted	on	Google	Cloud	because	it	is	a	client	
requirement,	connecting	to	an	SQL	database	for	database	storage.		For	the	front	end	we	will	use	
HTML	and	JavaScript	to	display	information,	with	map	data	plotted	using	the	Google	Maps	API.	

3.4	VALIDATION	
Validation	and	testing	will	be	done	by	taking	in	raw	data	from	a	car	and	comparing	the	data	recorded	
by	our	system	to	the	actual	observed	data.	Validation	from	this	method	will	be	limited	because	we	
only	have	access	to	one	device	and	one	car	meaning	that	there	will	only	be	one	data	source.	In	order	
to	solve	this	issue,	we	will	be	creating	data	sources	that	we	will	feed	into	our	system	allowing	us	to	
have	a	much	larger	data	pool	than	only	using	one	source.		Data	from	multiple	trips	will	be	saved	and	
then	changed	to	run	as	if	it	were	multiple	vehicles	travelling	at	once.		Unit	testing	will	also	be	used	to	
test	the	completeness	and	correctness	of	each	function.		Vulnerability	testing	will	be	used	to	ensure	
that	transmitted	data	will	be	secure	and	can	only	accessed	by	the	processes	or	processors	with	
permission.	
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4	Project	Requirements/Specifications	

4.1	FUNCTIONAL	
The	product	shall:	

• Gather	data	from	a	vehicle	
• Transmit	data	from	the	vehicle	to	the	server	
• Process	raw	data	from	the	vehicle	on	the	server	
• Record	vehicle	data	into	a	database	
• Display	a	map	with	a	location	of	all	vehicles	in	the	fleet	
• Display	historical	data	for	a	certain	vehicle	(location,	gas	usage)	
• Vehicles	are	registered	to	belong	to	a	particular	fleet	
• Website	users	are	only	able	to	view	vehicles	registered	to	their	fleet	

4.2	NON-FUNCTIONAL	
The	product	shall:	

• Be	used	by	vehicles	at	any	time	and	location	
• Utilize	Google	Cloud	services	
• Send	messages	from	the	manager	to	the	driver(s)	in	a	timely	manner	
• Only	allow	managers	to	view	fleet	data	on	the	dashboard	
• The	server	side	code	must	be	made	with	Node.js	

4.3	STANDARDS	
We	will	use	the	agile	development	method.		Our	coding	standards	will	align	with	the	basic	coding	
standards	for	each	programming	language	used.		We	will	also	use	vulnerability	testing	to	ensure	that	
the	data	can	only	be	accessed	by	processes	or	processors	with	permission.		This	ensures	that	we	will	
not	be	doing	anything	unethical.		Coding	standards	are	important	for	our	project,	because	the	client	
intends	to	modify	our	software	in	the	future	to	fulfill	the	needs	of	future	clients.		Following	coding	
standards	for	the	programming	languages	we	use	will	make	fixing,	and	modifying	the	software	set	
much	quicker,	easier,	and	cheaper.	

5	Challenges	
We	have	only	one	embedded	device,	so	we	will	only	have	one	vehicle	in	our	fleet.	Any	real	data	we	
wish	to	use	will	require	us	to	drive	around	in	that	vehicle,	so	we	will	not	have	data	in	abundance.	
Issues	may	arise	for	larger	fleets	that	we	never	anticipated	because	we	will	only	have	the	one	vehicle	
for	testing.	
	
Several	members	of	our	team	have	very	limited	knowledge	of	embedded	systems.	Progress	could	
slow	substantially	if	our	embedded	systems	experts	were	to	fall	ill	or	be	otherwise	incapacitated.	
Even	those	with	experience	in	embedded	programming	have	no	experience	in	CAN	BUS	
programming,	so	they	will	have	to	quickly	come	up	to	speed	on	how	to	program	using	the	network’s	
protocol.	
	
Our	server	will	be	created	using	Node.js.	This	is	a	platform	that	we	as	a	team	do	not	have	a	lot	of	
experience	in	and	is	not	optimal	for	our	server	processing	needs.	This	will	require	our	group	
members	to	perform	additional	research	in	order	to	learn	and	adapt	to	this	platform.	
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6	Timeline	

6.1	FIRST	SEMESTER	
Tasks	for	embedded	side:	
Learn	how	to	put	code	on	hardware	(may	include	installing	Android	on	device)	
Learn	how	to	program	on	the	CAN	BUS	network	(small	example	prototypes	for	querying,	network	
interaction/connection)	
Create	the	CAN	BUS	querying	code	
	 Create	generic	CAN	BUS	query	libraries	
	 Identify	how	to	query	specific	components	on	the	vehicle	
	 Implement	queries	for	specific	vehicle	components	
	 Test	accuracy	of	measured	data	
	 Repeat	the	last	two	steps	as	necessary	to	get	needed	information	
Create	the	data	storage	code	(local	DB)	
	 Create	local	DB	schema	
Create	the	data	dissemination	code	(send	data	to	server)	
	 Configure	device	to	use	mobile	data	
	 Create	code	that	sends	data	in	server	API	format	
	
Tasks	for	front	end:	
Create	mockups	

Determine	which	data	we	want	displayed	
Determine	which	statistics	we	want	to	calculate	

Integrate	Google	Maps	to	plot	locations	
Create	graphs	and	charts	using	Chart.js	
Learn	how	to	call	API	to	gather	data	
	
Tasks	for	the	server:	
Create	API	for	handling	incoming	data	from	the	embedded	device.	
Create	data	models	for	incoming	data.	
Analyze	data	and	send	important	information	to	the	database.	
Create	API	for	sending	data	to	the	front	end.	
Perform	operations	on	the	raw	data	to	create	useful	information	for	the	graphs	on	the	front	end.	
 

6.2	SECOND	SEMESTER	
After	the	first	semester,	we	plan	to	have	version	1.0	of	the	software	set	completed.		During	the	
second	semester	we	aim	to	complete	version	2.0	which	includes	improved	UI,	and	adding	features	to	
make	the	software	set	more	complete	and	easier	to	use.		There	are	many	possible	features	that	could	
be	added,	and	we	are	still	in	the	process	of	deciding	which	features	will	create	the	best	end	product.	
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7	Conclusions	
Our	project	is	a	fleet	management	system.	We	have	split	our	team	into	three	parts,	the	embedded	
systems,	server,	and	front-end	webpage.	The	embedded	systems	will	need	to	efficiently	read	and	
transmit	data	to	the	server.	The	server	will	process	and	store	this	data	in	a	database.	Our	webpage	
will	make	requests	to	the	server	which	will	supply	it	with	the	necessary	data	to	populate	its	graphs	
and	other	displayed	data.		
	
By	dividing	up	the	tasks	among	our	specialized	teams,	we	will	be	able	to	make	efficient	progress	as	
each	team	will	be	able	to	focus	primarily	on	just	one	area.		
 

	


