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Executive	Summary	
	

Knight	Vision	is	a	senior	design	team	of	four	mechanical	engineers,	building	a	prototype	to	
redesign	 the	online	 streaming	 system	 for	 the	VanNoord	Arena	at	Calvin	College.		The	goal	
of	the	project	is	to	produce	a	more	dynamic	and	exciting	streaming	experience,	while	also	
being	convenient	for	the	college	to	operate.		The	system	is	comprised	of	a	rail	beam	along	
one	 side	 of	 the	 arena	with	 a	moving	 camera.	 The	 camera	 is	 placed	 on	 the	moving	 cart,	
which	 will	 be	 controlled	 form	 the	 control	 booth.	 The	 project	 is	comprised	 of	 structural	
engineering	(railing),	mechanical	 engineering	(cart	 and	 drive	 system),	 and	 electrical	
engineering	(coding	and	controlling	components).		
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1.1	 Introduction	
	
Knight	Vision	is	 a	group	of	 four	 senior	mechanical	 engineering	students	at	Calvin	College,	
working	 on	 a	 senior	 design	 project	 for	 the	VanNoord	Arena.	 This	year-long	 project	
is	aimed	to	redesign	 the	 online	 sports	 streaming	 experience	 for	Calvin	 College	 fans.	 A	
significant	portion	of	Calvin's	student	athletes	are	from	out	of	state,	which	means	there	are	
many	friends	and	families	relying	on	Calvin's	online	streaming	system	to	watch	games.	This	
new	online	camera	will	be	used	to	stream	basketball	and	volleyball	games,	with	the	vision	
to	also	be	used	 for	graduation,	 convocation,	 and	C	 club	award	ceremonies.	In	addition	 to	
improving	the	streaming	of	daily	events,	Calvin's	state	of	 the	art	arena	 is	often	chosen	to	
host	 NCAA	 national	 tournaments.	 With	 this	 honor	 comes	 a	 responsibility	 to	 produce	 a	
quality	stream	for	the	NCAA	and	their	fans	nation-wide.	
	
The	 proposal	 is	 to	 revamp	 the	 streaming	 experience	 by	 offering	 a	 dynamic	 camera	 to	
capture	 any	 action	 in	 the	 arena.	 The	idea	 is	 to	 have	 a	 rail	 system	with	 a	 sliding	 camera	
above	the	north	end	of	the	arena.	This	camera	will	be	able	to	pivot	and	will	be	mounted	on	
a	 rolling	 cart.	 The	 position	 and	 sight	 of	 the	 camera	 will	 be	 controlled	 using	 a	 simple	
controller	 in	 the	 control	 room.	Anyone	streaming	online	will	be	able	 to	see	different	and	
improved	 angles,	 action	 shots,	 and	 players	 that	will	 raise	 their	 overall	 enjoyment	 in	 the	
event.			
	
The	goal	 of	 the	 senior	design	 team	 is	to	create	the	 actual	 system	 that	will	 be	 used	 by	the	
college.	The	college	will	then	take	this	system	and	will	implement	it	into	the	arena.	As	for	
the	system	itself,	the	team	will	build	the	moving	cart	with	the	control	system	that	will	be	
tested	 on	 a	 short	 amount	 of	 railing.	 With	 financial	 resources,	 the	 college	 will	 build	 the	
permanent	 track	 for	 the	 cart	 in	 the	 VanNoord	 Arena.	 	This	plan	 will	 give	appropriate	
time	for	the	structural	design	of	the	actual	rail	to	be	built	and	approved	by	the	college.	
	
Knight	Vision’s	team	has	a	strong	motivation	to	excel	because	of	the	college’s	commitment	
to	 their	 faith.	As	a	Christian	 college,	Calvin	believes	 that	 all	work	should	be	done	 for	 the	
glory	of	God.	The	team	is	motivated	by	this	Christian	faith	and	the	opportunity	to	improve	
the	college.	Through	the	team's	hard	work,	they	can	exemplify	the	love	of	Christ	and	will	be	
able	to	demonstrate	the	gifts	that	God	has	given	them.	
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1.2	 References	
	

• James	Timmer,	Project	Customer		
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• Nate	Porter,	Camera	Specialist		
• Jeremey	Crawford,	Calvin	Sports	Media		
• Matt	Hoekzema,	Physical	Plant		
• Lenoard	De	Rooy,	Structural	Consultant		
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1.3	 Project	Management	
	
1.3.1	Team	Organization:	
Knight	Vision	is	in	continuous	communication	with	their	advisor	Ned	Neilsen.	There	are	bi-
weekly	 meetings	 with	 him	 in	 order	 to	 stay	 up	 to	 date	 with	 progress	 along	 with	 idea	
generation	 for	 ways	 to	 improve	 the	 project.	 Despite	 evenly	 splitting	 work,	 the	 team	 is	
organized	by	 focusing	on	specific	roles.	 Jessica	Bouma	is	 the	web	 leader	and	power	train	
designer,	Eric	Ball	is	the	controls	specialist	and	IT	correspondent,	Ray	Kolocek	is	the	power	
specialist	 and	 CAD	 designer,	 and	 Cam	 Richman	 is	 the	 lead	 CAD	 designer	 and	 project	
organizer.	Through	these	roles,	each	team	member	can	use	their	strengths	to	improve	the	
overall	project.	The	team	mainly	uses	a	Microsoft	Outlook	group	to	store	relevant	emails	
and	all	necessary	files	for	the	project.	The	other	place	where	information	is	stored	in	on	the	
senior	design	server,	under	team	12.	
	
1.3.2	Schedule:	
The	schedule	to	meet	deadlines	and	accomplish	work	can	be	seen	below	in	the	Gantt	Chart	
(Figure	1).	
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Figure	1:	Gannt	Chart	
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Figure	2:	Gantt	Chart	Schedule	

1.3.3	Budget:	
The	budget	for	the	project	is	around	$600.	This	includes	materials	to	construct	the	system	
and	implement	it	into	the	existing	control	room	in	the	arena.	The	costs	are	mainly	metal	
components	to	build	the	structure	as	well	as	electrical	components	to	control	the	system.	
	

Table	1:	Estimated	Budget	

	
	
1.3.4	Method	of	Approach:	
The	method	of	 approach	 for	 the	project	 is	 to	start	with	 research	and	brainstorming.	The	
team	 must	 know	 what	 they	 are	 dealing	 with	 before	 they	 can	 move	 forward	 with	 the	
purchasing	and	construction	of	 the	system.	This	starts	with	 finding	a	proper	camera	that	
meets	 the	desires	of	 the	school	(as	 this	affects	how	it	will	be	mounted	to	a	drive	train	as	
well	as	how	it	will	be	programmed).	Additional	research	will	be	done	on	the	drive	system	
for	 the	 cart	 to	 move	 along	 the	 track.	 After	 initial	 design,	 specific	 parts	 will	 be	 chosen,	
ordered,	 and	 then	 assembled	 together	 to	 build	 the	 final	mount	 and	 drive	 system.	 A	 rail	
section	 will	 be	 ordered	 and	 built	 for	 testing	 along	 with	 programming	 and	 coding	 the	
system	to	behave	as	the	team	would	want.	This	must	be	precise	and	easily	controlled	from	
the	upstairs	control	booth.	
	
Along	 with	 the	 team’s	 research	 and	 design,	 significant	 emphasis	 will	 be	 put	 on	
communication	 and	 collaboration.	 The	 final	 design	 must	 be	 useful	 for	 the	 needs	 of	 the	
fieldhouse,	which	means	constant	communication	with	the	customer	is	vital.	Additionally,	
the	team	will	reach	out	to	experts	in	cameras,	building	structure,	and	controller	coding	to	
ensure	a	successful	project.		
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1.4	 Requirements	
	
1.4.1	Interface	Requirements:		
The	camera	will	be	controllable	remotely	from	the	press	box	in	the	arena,	using	a	controller	
connected	to	a	computer	in	the	press	box.	This	computer	will	then	connect	to	an	Arduino	
microcontroller	 on	 the	 rail	 cart	 by	 wireless	 connection.	 The	 camera	 signal	 will	 be	
transmitted	 from	 the	 camera	 by	 a	wired	 connection	 back	 to	 the	 press	 box.	 The	 controls	
should	 be	 simple	 enough	 that	 one	 student	 A/V	 worker	 can	 successfully	 maneuver	 the	
camera.		

1.4.2	Functional	Requirements:	
The	final	design	will	be	able	to	travel	back	and	forth	on	a	rail	the	length	of	the	arena	(~100	
ft.)	with	a	speed	of	about	6	mph	(jogging	speed).	The	camera	will	be	able	to	zoom	in	and	
out	to	focus	on	different	areas	of	the	arena	though	the	control	system.	One	of	the	final	build	
requirements	 is	 that	 the	 rail	 system	 cannot	 interfere	with	 fans	 or	 their	 experience.	 The	
placement	of	the	rail	as	well	as	the	sound	of	the	system	will	have	to	be	carefully	accounted	
for.	

1.4.3	Performance	Requirements:	
The	 camera	 can	 stream	 in	1080p	 quality,	 and	 deliver	 a	 smooth,	 consistent	 picture	while	
traveling	 on	 the	 rail.	 The	 shaking	 and	 vibrations	 on	 the	 camera	will	 be	 eliminated	 to	 an	
acceptable	 level	 by	 the	 camera	 stabilization	 technology	 and	 dampened	 by	 the	 cart	
suspension.	The	cart	will	travel	on	the	rail	at	6	miles	an	hour	(human	running	speed),	and	
accelerate	and	decelerate	smoothly.	The	battery	power	will	last	long	enough	for	the	cart	to	
operate	and	stream	continuously	for	up	to	5	hours	on	a	single	charge.	

1.4.4	Environment	Requirements:	
The	 noise	 level	 of	 the	 camera	will	 be	 low	 enough	 that	 it	 will	 not	 interfere	with	 the	 fan	
experience.	 The	 safety	 and	 comfort	 of	 fans	 will	 not	 be	 compromised	 in	 order	 to	
accommodate	the	camera	and	rail.	The	rail	will	be	mounted	above	the	heads	of	all	fans,	and	
fans	will	be	able	to	stand	in	the	bleachers	while	the	camera	is	in	operation.	The	camera	will	
also	not	interfere	with	the	game	and	players	in	the	game.	
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1.5	 Research	
	
Camera	systems	 are	 used	 within	 sports	 all	 around	 the	 world.	From	 college	 level	 to	
professional,	fans	 across	the	globe	want	 to	follow	 their	alma	matter	 and	
favorite	teams	from	 the	 comfort	 of	 their	 own	 home.	 The	 NFL	 uses	 a	 system	 called	
the	SkyCam	which	 is	 a	 suspended	 camera	 supported	 by	 four	 steel	 wires.	 Each	 wire	 is	
attached	to	a	winch	which	tightens	or	loosens	in	coordination	with	the	other	three	to	move	
the	camera	in	a	desired	direction.	The	entire	unit	is	controlled	by	two	operators,	one	for	the	
rotating	 camera	 and	 one	 for	 the	 cart.	 The	camera	has	 two	axes	of	 rotation:	 pan,	 and	
tilt.		The	SkyCam	option	is	not	feasible	in	the	VanNoord	arena	because	of	the	interference	
with	 the	 scoreboard.	 The	 cables	 that	 hang	 the	 SkyCam	 would	 interfere	 with	 the	 large	
scoreboard	hanging	over	center-court,	and	prevent	 the	camera	 from	recording	 low,	close	
up	shots	of	the	game.	
	
Division	1	college	basketball	games	are	streamed	with	6-10	different	cameras	all	operated	
by	a	 cameraman	at	various	 locations	along	 the	gym	 floor	and	 rafters.	Considering	Calvin	
does	not	have	the	staff	or	equipment	to	operate	6-10	cameras,	this	option	is	less	desirable.		
	
Movie	sets	use	various	types	of	camera	set-ups	to	obtain	different	shot	angles	and	create	
various	camera	movements.	The	most	favored	design	uses	a	track	to	steer	a	powered	cart.	
A	single	user	operates	the	camera,	often	sitting	on	top	of	it	or	remotely	controlled	from	a	
nearby	location,	while	another	user	controls	the	cart.	
	
Using	 these	 alternatives,	 it	was	 decided	 that	 a	 single	 camera	 that	 has	 view	of	 the	 entire	
arena	is	the	most	feasible	option,	both	economically	and	in	terms	of	manpower.	In	order	for	
the	camera	to	be	able	to	film	close	shots	of	the	entire	arena,	it	was	decided	that	the	camera	
should	be	movable	 from	one	end	of	 the	arena	to	the	other	on	a	rail.	Possible	rail	designs	
were	 determined	 from	 research	 of	 rollercoaster	 carts	 and	 available	 online	 patents	 for	
railcars.		
	
Additionally,	the	Calvin	College	Computer	Science	department	and	Calvin	Audio/Video	
were	consulted	for	advice	on	the	electronic	and	software	components	of	the	project.	The	
moving	cart	will	need	to	be	controlled	by	a	microcontroller,	and	a	control	signal	will	be	
transmitted	to	the	cart,	and	the	video	signal	will	be	received	by	the	press-box	from	the	cart.	
Chris	Wieringa	of	Calvin	CS	advised	the	use	of	an	Arduino	Mega	microcontroller,	as	well	as	
Zigbee	transmitters	to	transmit	and	receive	signals	from	the	cart.	The	A/V	department	
suggested	the	use	of	a	PTZOptics	12X-USB	camera,	along	with	a	camera	adapter.	 	
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1.6	 System	Design	
	
1.6.1	Design	Criteria:	
Knight	Vision	must	be	able	 to	move	along	a	 rail	 system	silently	not	 to	disturb	 the	 fan	or	
game.	It	must	not	intrude	people’s	vision	in	order	to	keep	the	visual	quality	of	all	seats	high.	
It	must	also	be	programmable	and	capable	of	remote	control	from	the	control	booth.	
	
1.6.2	Design	Alternatives:	
Originally,	 the	team	looked	 into	a	sky	cam	set	up	(similar	 to	 the	NFL).	This	system	was	a	
great	 idea,	 but	 was	 not	 feasible	 because	 of	 the	 interference	 with	 Calvin’s	 hanging	
scoreboard.	The	 team	next	decided	 to	move	 forward	with	 the	 railing	option.	The	 idea	of	
having	several	cameras	and	switching	between	them	was	suggested.	This	is	a	possibility	for	
the	future,	but	the	team	decided	to	focus	on	one	moving	camera.		
	
The	type	of	camera	in	the	cart	was	another	big	decision	in	the	project.	The	camera	must	be	
affordable,	yet	be	able	to	broadcast	in	1080p	resolution.	The	camera	needs	to	have	a	wide	
enough	 range	 of	motion	 to	 be	 able	 to	 view	 the	 entire	 court	 by	 swiveling.	 This	 could	 be	
achieved	 by	 designing	 and	 implementing	 a	 swiveling	 camera	 platform	 using	 DC	motors	
controlled	by	 the	Arduino.	A	movable,	programmable	 camera	 could	also	be	purchased	 to	
eliminate	the	need	to	design	a	swiveling	platform.	Additionally,	the	camera	must	be	able	to	
zoom	in	and	out	to	create	close	up	and	wide-angle	shots.	
	
One	of	the	upcoming	decisions	in	the	project	is	signal	transmission.	The	video	signal	from	
the	cart	can	either	be	transmitted	wirelessly	using	the	HDMI	transmitter	or	wired	with	a	
retractable	cable.	Wireless	would	be	preferred	because	of	less	infrastructure	and	potential	
interference	with	 the	 cart.	Although	wireless	 is	preferred,	 it	 can	be	 costly	and	create	 lag	
time.	Both	wireless	and	wired	options	are	under	further	consideration.		
	
Another	upcoming	decision	the	team	has,	is	the	type	of	railing	used.	Knight	Vision	currently	
has	designed	 for	 two	circular	rails	with	 internal	 cross	bracing.	The	option	of	 a	 "V"	 shape	
rail	is	being	considered	along	with	square	railing.		
	
Knight	Vision	is	under	tight	spatial	constraints.	Taking	out	a	row	of	bleachers	is	a	feasible	
solution	to	avoid	hitting	people’s	heads	or	interfering	with	fan's	view.	This	would	allow	for	
more	room	for	the	device.		
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1.6.3	Design	Decisions:	
The	camera	selected	is	the	PTZ	Optics	12X-USB	camera,	per	Calvin	A/V's	recommendation.	
This	camera	is	a	fully-assembled,	programmable	camera	that	can	zoom,	swivel,	and	turn	up	
and	down.	This	camera	was	selected	because	 it	eliminates	the	need	to	design	a	swiveling	
platform	 that	 a	 stationary	 camera	 would	 be	 placed	 on.	 The	 programmable	 camera	 will	
move	more	reliably	and	smoothly,	and	should	lead	to	a	greater	streaming	quality.	Figure	3	
below	shows	the	PTZ	Optics	camera.	

	
Figure	3:	PTZ	Optics	20X	Zoom	Camera	

The	drivetrain	was	also	simplified	through	the	selection	of	a	gear	motor	to	power	the	cart.	
Initially,	the	idea	of	designing	a	drivetrain	using	a	designed	gear	reduction	and	drive	shafts	
was	considered,	but	was	later	dismissed	due	to	the	complexity	and	lack	of	manufacturing	
skill.	A	gear	motor	comes	with	a	gear	reduction	already	attached,	so	the	motor	will	output	
at	slower	RPM,	which	results	in	a	more	desirable	cart	speed.	

The	rail	was	decided	to	be	comprised	of	two	parallel	1.5"	steel	tubes	running	the	length	of	
the	 basketball	 court.	 The	 tubes	 will	 be	 connected	 to	 each	 other	 by	 steel	 supports	 and	
mounted	to	the	concrete	portion	of	the	wall	using	mounting	brackets.	The	geometry	of	the	
rails	was	determined	through	research.	Many	roller	coaster	carts	use	this	same	geometry	
because	 it	 is	effective	at	ensuring	the	cart	stays	on	the	rail,	and	that	 it	can	ride	smoothly.	
The	round	tube	allows	several	points	of	contact	from	the	wheels,	and	allows	for	the	wheels	
to	attach	above	and	below	the	rail.	See	Figure	3	and	4	below	to	see	the	current	rail	and	cart	
decisions.	



Page	16	
	

The	 video	 signal	 transmission	 from	 the	 cart	 to	 the	press-box	will	 be	 done	 using	 a	wired	
HDMI	connection.	The	wire	will	have	to	be	wound	on	a	spool	in	order	to	keep	the	wire	from	
interfering	with	the	motion	of	 the	cart.	The	connection	will	have	to	be	wired	because	the	
similar	HDMI	wireless	option	operates	with	a	0.3	second	delay,	which	is	incompatible	with	
Calvin	A/V's	current	digital	infrastructure.		

	
Figure	4:	Camera	Base	Design	

	

	
Figure	5:	Camera	Base	Attached	to	System	Rail	
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1.6.4	Design	Norms	
Several	 design	 norms	 drove	 the	 team’s	 design	 process.	 These	 design	 norms	 are	 caring,	
stewardship,	and	cultural	appropriateness.	The	motivation	behind	the	project	comes	from	
the	 team	 and	 school’s	 care	 for	 its	 students	 and	 fan	 base.	 Since	 Calvin’s	 students	 and	
athletes	sacrifice	time	and	financial	resources	to	attend	Calvin,	Calvin	strives	to	provide	the	
best	 experience	 in	 return.	 The	 design	 of	 Knight	 Vision	 will	 enhance	 the	 quality	 of	 the	
athletic	and	academic	experience	in	the	VanNoord.		
	
Stewardship	 is	 a	 driving	 force	 in	 the	 Knight	 Vision	 design.	 The	 team	 is	 given	 limited	
financial	resources,	and	strives	to	make	the	most	of	this	budget.	Many	purchasing	decisions	
will	be	made,	which	increases	the	necessity	that	the	team	finds	the	best	value	and	fit	for	the	
project.	This	project	has	the	potential	to	be	very	costly,	but	the	team	strive	to	hard	hard	to	
keep	 the	 cost	 down.	 Without	 adequate	 research,	 the	 wrong	 purchasing	 decisions	 could	
result	 in	 a	waste	 of	 financial	 resources.	 Christians	 are	 called	 to	 be	 good	stewards	 of	 the	
earth	and	resources	given	to	them.		
	
Finally,	 cultural	 appropriateness	 is	 used	 within	 the	 design	 of	 Knight	 Vision.	 The	 final	
product	will	be	a	permanent	change	in	the	arena.	This	means	that	the	function	and	visual	
appeal	 of	 the	 design	must	 be	 relevant	 for	 an	 extended	 period	 of	 time.	 The	 design	must	
match	the	layout	of	the	arena	without	interfering	with	fans.	Safety,	appearance,	layout,	and	
functionality	are	all	considered.		
	
	
1.7	 Integration	

	
The	 new	 system	will	 need	 to	 integrate	 into	 the	 existing	 video	 systems	 already	 installed	
within	 the	 gym.	 This	 will	likely	require	 video	 over	 an	 SDI	 connection	 compared	to	
the	newer	 technology,	 video	 over	 IP.	 To	maintain	a	 common	 control	 area,	 the	 operators	
for	the	system	will	be	located	within	the	control	booth	on	the	West	side	of	the	gym.			
	
The	rail	system	will	need	to	be	mounted	on	the	North	wall	in	the	lower	bowl	of	the	arena.	
This	 will	 require	 the	 removal	 of	 the	 top	 row	 of	 bleachers	 for	 safety	 and	 operating	
measures.	A	safety	barrier	will	separate	the	audience	from	the	system	and	serve	as	a	back	
support	for	our	elderly	and	disabled	audience	members.	
	
1.7.1	Building:	
The	 rail	 system	 and	 camera	 cart	 will	 be	 seamlessly	 integrated	 into	 the	 existed	 arena	
infrastructure.	The	rail	will	be	mounted	onto	the	concrete	section	near	the	top	of	the	lower	
bowl	section	of	the	arena.	At	this	location,	the	camera	will	be	out	of	the	view	of	spectators	
sitting	in	the	upper	bowl,	and	out	of	the	space	of	spectators	sitting	in	the	lower	bowl.	The	
camera	will	also	be	able	to	get	a	close-up	view	of	the	game,	and	the	rail	will	be	able	to	span	
the	entire	 court.	The	 top	 row	of	bleacher	 in	 the	 lower	bowl	may	have	 to	 be	 removed	or	
roped	off	in	order	to	accommodate	the	rail	and	rail	mounts.	The	mounts	will	bolt	directly	to	
the	concrete	section	in	order	to	provide	sufficient	support	to	the	rail	and	the	cart.	The	rail	
will	 be	 able	 to	 stay	 up	 during	 all	 activities	 held	 in	 the	 arena	 and	 remain	 aesthetically	
pleasing.	
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Figure	6:	Rail	Location	Within	the	Van	Noord	Arena	

1.7.2	Software:	
The	 camera	 software	 and	 controls	 will	 be	 integrated	 fully	 with	 the	 existing	 press	 box	
controls	 and	 software.	An	additional	 controller	will	be	 required	 to	maneuver	 the	 camera	
cart,	 but	 the	 video	 streaming	 equipment	 and	 computer	 editing	 software	 will	 be	 able	 to	
interact	with	 the	 camera.	 This	will	 be	 accomplished	 by	modifying	 an	 Xbox	 controller	 to	
interact	with	a	Zigbee	transmitter	in	the	press	box.	The	Zigbee	will	communicate	wirelessly	
with	a	receiver	on	the	Arduino	microcontroller	on	the	cart,	so	that	the	cart	is	controllable	
by	 the	 Xbox	 controller.	 The	 DC	motors	 on	 the	 cart	 will	 respond	 to	 the	 Xbox	 controller	
commands.	The	 camera	will	be	wired	 to	a	 single	wire	attached	 to	 the	 cart,	 and	 send	 the	
1080p	video	 signal	back	 to	 the	press	box.	The	press	box	will	 receive	 the	 signal	 from	 the	
camera,	and	be	able	to	add	graphics	and	stream	the	game	online	as	is	currently	done	with	
Calvin	sports.	

	 	



Page	19	
	

1.8	 Business	Plan	
	
1.8.1	Marketing	Study:	
The	 costumer	 of	 the	 project	 is	 Jim	 Timmer,	 who	 assesses	 the	 needs	 of	 Calvin	 College's	
athletic	 facilities.	He	has	highlighted	a	need	 for	an	updated	online	 streaming	 system.	The	
final	customer	of	project,	are	the	viewers	of	Calvin	College	athletic	and	academic	events	in	
the	Van	Noord	arena.	About	half	of	the	student	population	(46.8%)	is	from	out	of	state,	this	
is	 reflected	 in	 the	 student	 athlete	 body	 as	well.	 This	means	 that	 about	 half	 of	 all	 Calvin	
families	 live	outside	of	Michigan,	reducing	their	chances	of	viewing	athletic	and	academic	
events	on	a	regular	basis.	Knight	Vision	will	allow	these	fans	to	have	a	view	of	the	arena,	as	
if	they	were	sitting	in	the	stands.		
	
Many	 other	 colleges	 and	 athletic	 departments	 use	 dynamic	 cameras	 to	 film	 events.	 The	
original	project	idea	was	a	sky	cam	suspended	by	cables.	This	is	used	in	the	NFL	and	college	
football	 to	 create	an	up-close	shot	 of	 the	action.	This	 idea	was	 not	 feasible	 for	 Calvin	
because	 of	 the	 interference	 of	 a	 hanging	 scoreboard.	 The	 option	 of	 having	 multiple	
handheld	 cameras	 at	 different	 angles	was	assessed.	 This	 option	 heavy	 relies	 of	 the	 skill	
and	availability	of	videographers	hired	by	Calvin.	The	team	decided	a	more	permanent	and	
efficient	system	would	add	the	most	value	to	the	college.			
	
The	 layout	 of	 the	 system	 was	 coordinated	 between	 the	 team	 and	
Jim	Timmer.	Viewing	angles,	 safety,	audience	demographics,	 and	 space	constraints	were	
taken	 into	 consideration.	 The	 designed	 system	 will	 be	 one	 of	 a	 kind	 and	 will	 be	 very	
specific	to	meet	Calvin's	needs.	
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1.9	 Conclusion	(Update	as	project	progresses)	
	

Knight	Vision	is	on	track	to	deliver	a	successful	project.	As	of	right	now,	the	final	goal	of	a	
working,	 running	 system	 is	 still	 fully	 feasible	 and	 expected.	 With	 a	 $560	 budget	 and	
support	from	many	stakeholders,	the	team	has	the	resources	it	needs	to	finish	the	project.	
The	system	is	designed	far	enough	so	that	the	team	can	purchase	components	soon.	Several	
decisions	still	need	to	be	made,	such	as	signal	transmission	method	and	drive	train.	Once	
the	project	is	finished,	the	college	will	be	able	to	install	the	camera	system	into	the	arena.	
The	team	is	excited	to	use	their	talents	and	skills	to	serve	the	Calvin	community.		
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