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Individual	Progress	
Color	Calibration	
Color	 calibration	 is	 to	measure	and	adjust	 the	 color	 response	of	a	device	 (input	or	
output)	to	a	known	state.	We	use	an	X-Rite	ColorChecker	Classic	Card	as	our	ground	
truth	(The	manufacture	gives	us	the	true	color	values)	and	aim	at	mapping	the	colors	
recorded	by	the	cameras	these	ground	truths.	

	
	
	
Figure	 1.	 Mapping	 function	 (unreal):	
This	 graph	 is	 only	 for	 illustrating	 the	
concepts	
	
	
	

	
Current	Status	

 
Figure	2.	Status	

	
For	PR	12,	we	focus	on	Since	the	whole	system	is	still	under	construction,	EVT	color	
camera	 is	 not	 available	 for	 me	 to	 test	 this	 week.	 However,	 in	 order	 to	 perform	



integration,	 I	 tested	 my	 algorithm	 in	 our	 future	 working	 environment.	 This	
environment	can	provide	special	lighting	condition	and	color	calibration	helps	to	fix	
the	special	lighting.	 	
	
ColorChecker	Information	

	
Figure	3.	The	1-24	in	this	image	correspond	to	the	1-24	in	the	x-axis	below	

	

Figure	3.	Color	ground	truth	



	
Mapping	function	
The	mapping	function	currently	used:	
Polynomial Model: 

𝐶𝑎𝑙𝑖𝑏𝑟𝑎𝑡𝑒𝑑𝑅 = 𝛼- + 𝛼/𝑅 + 𝛼0𝐺 + 𝛼2𝐵 + 𝛼4𝑅0 + 𝛼5𝐺0 + 𝛼6𝐵0 

𝐶𝑎𝑙𝑖𝑏𝑟𝑎𝑡𝑒𝑑𝐺 = 𝛽- + 𝛽/𝑅 + 𝛽0𝐺 + 𝛽2𝐵 + 𝛽4𝑅0 + 𝛽5𝐺0 + 𝛽6𝐵0 

𝐶𝑎𝑙𝑖𝑏𝑟𝑎𝑡𝑒𝑑𝐵 = 𝛾- + 𝛾/𝑅 + 𝛾0𝐺 + 𝛾2𝐵 + 𝛾4𝑅0 + 𝛾5𝐺0 + 𝛾6𝐵0 

Fitting Method: 
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Experiments	
Input	Image:

	
	
	
	
	



	
Calibrated	Results:	

	

	



	



We	can	see	that	the	result	is	very	successful.	The	algorithm	maps	the	purple	light	
image	back	to	an	image	that	should	look	like	one	taken	in	illuminant	D65	according	
to	the	Xrite	document.	
More	results:	

	

	





	
We	can	also	notice	that	since	the	purple	light	gives	more	errors/differences	in	green	
channel,	the	improvement	in	green	channel	is	more	apparent.	
Mapping	Function	Optimization	
On	the	other	hand,	the	mapping	function	verification	and	optimization	is	still	in	
progress.	The	current	model	are	three	multi-variable	quadratic	equations.	However,	
I	have	been	using	linear	method	to	solve	the	equations.	To	get	better	result,	I	try	
using	non-linear	method	to	refine	the	model	of	the	linear	solution.	

𝑎𝑟𝑔𝑚𝑖𝑛 𝑓 𝑥; 𝜃 − 𝑦N 0 = 𝑔 𝜃 	

𝑓 𝑥; 𝜃 + ∆𝜃 − 𝑦N 0 = 𝑓 𝑥; 𝜃 +
𝜕𝑓
𝜕𝜃 Δ𝜃 − 𝑦N

0

= 𝑓 𝑥; 𝜃 − 𝑦𝑖 + 𝐽 𝜃 Δ𝜃 0, 𝐽 𝜃 =
𝜕𝑓
𝜕𝜃	

→
𝜕𝑔
𝜕𝜃 = 2𝐽 𝜃 @ 𝑓 𝑥; 𝜃 − 𝑦 + 𝐽 𝜃 Δ𝜃 = 0	

→ 2𝐽 𝜃 @𝑓 𝑥; 𝜃 − 2𝐽 𝜃 @𝑦 + 2𝐽 𝜃 @𝐽 𝜃 Δ𝜃 = 0	

→ Δ𝜃 = 𝐽 𝜃 @𝐽 𝜃 X/ 𝐽 𝜃 @𝑦 − 𝐽 𝜃 @𝑓 𝑥; 𝜃

= 𝐻𝑒𝑠𝑠𝑖𝑎𝑛 𝜃 @𝐽 𝜃 @(𝑦 − 𝑓 𝑥; 𝜃 )	
I	am	trying	to	use	the	formula	deducted	above	to	get	refine	the	solutions.	I	will	
compare	the	two	results.	



	
Challenge	

1. In	the	last	ILR:	
The	matrix	is	not	a	square	matrix	and	does	not	have	an	inverse	matrix.	Hence,	
I	am	using	pseudo-inverse	matrix	to	solve	the	problem.	This	can	lead	to	some	
errors.	I	will	try	to	use	other	polynomial	fitting	method	to	redo	the	algorithm	
and	compare	the	results.	→	 Currently	in	progress.	This	would	be	a	challenge	
because	it	is	hard	to	tell	what	model	is	better	unless	we	try	it.	However,	since	
there	can	be	infinite	number	of	models,	it	is	hard	to	find	the	best	one.	
Fitting Method: 
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Teamwork	

Yiqing	Cai	 	 Generate	one	of	the	best	path	for	
robot	arm.	Test	optimized	path	on	the	
simplified	dome	setup.	

Huan-Yang	Chang	 Simulation	system	setup,	Robot	arm	
manipulation.	Test	optimized	path	on	
the	simplified	dome	setup.	

Siddharth	Raina	 Sensor	noise	calibration	plan	
development	

Sambuddha	Sarkar	 Works	on	Blender.	Generate	virtual	
calibration	target	and	render	the	
virtual	images	of	the	target.	
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