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Recall:	Key	Characteristics	by	U
sing	M

oving	
Fram

es
•For	curves:	Frenetfram

e	and	form
ula

Key:	Express	the	rate	change	of	the	fram
e	in	the	sam

e	fram
e!

The	coefficients	involved	are	the	im
portant	characteristics.	





Curvature	and	Torsion	Locally	totally	
determ

ine	a	curve:	Local	Canonical	Form





For	Surfaces:		ChristofelSym
bols	are	basic	

characteristics!
•
Recall:	



For	the	Lie	group	SE(3)	as	the	configuration	of	all	rigid	
body	m

otions:	G
yroscope	data	are	basic	characteristics!

•W
hat	Does	the	Gyroscope	data	m

easure?

Note:	Also	express	the	angular	velocity	of	the	body	fram
e	in	the	body	fram

e	w
hich	is	a	m

oving	fram
e!



W
hat	D

oes	the	accelerom
eter	

data	m
easure?











Im
portant	concept:		Intrinsic	G

eom
etry

•O
nly	depend	on	the	first	fundam

ental	form
	for	the	surface.

•In	general,	only	depend	on	the	Riem
annian	m

etric.





E,	F,	G
	are	the	coefficient	of	the	first	

fundam
ental	form

.
•W

hat	is	the	first	fundam
ental	form

?
•See	slides	on	Lecture	9	Part	2.	
•Key:	E,	F,	G	are	determ

ined	by	the	Riem
annian	m

etric.



W
hat	is	a	Riem

annian	m
etric?



Overview of Riem
annian M

etric



Review
	for	Inner	product	on	R

n
and	

isom
etry

of	regular	surfaces



Riem
annina

M
etrics





Exam
ple:	The		G

aussian	Curvature	can	be	w
ritten	as	

an	algebraic	com
bination	of	E,	F,	G

	and	their	
derivatives!		
Therefore,	K	is	determ

ined	by	the	Riem
annian	

m
etric!

So	G
aussian	Curvature	is	an	intrinsic	characteristic!


