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Image: Ovals Parabolic − Shape index

−1 −0.8 −0.6 −0.4 −0.2 0 0.2 0.4 0.6 0.8 1
−1

−0.8

−0.6

−0.4

−0.2

0

0.2

0.4

0.6

0.8

1

Ground truth

N
ew

 v
ec

to
r 

tr
an

sp
or

t m
et

ho
d 

(m
id

 it
er

at
io

n)

Image: Ovals Parabolic − Shape index

−1 −0.8 −0.6 −0.4 −0.2 0 0.2 0.4 0.6 0.8 1
−1

−0.8

−0.6

−0.4

−0.2

0

0.2

0.4

0.6

0.8

1

Ground truth

N
ew

 v
ec

to
r 

tr
an

sp
or

t m
et

ho
d 

(f
in

al
 it

er
at

io
n)

Image: Ovals Parabolic − Shape index

−1 −0.8 −0.6 −0.4 −0.2 0 0.2 0.4 0.6 0.8 1
−1

−0.8

−0.6

−0.4

−0.2

0

0.2

0.4

0.6

0.8

1

Ground truth

W
or

th
in

gt
on

 a
nd

 H
an

co
ck

 m
et

ho
d 

(in
iti

al
 it

er
at

io
n)

Image: Ovals Parabolic − Shape index

−1 −0.8 −0.6 −0.4 −0.2 0 0.2 0.4 0.6 0.8 1
−1

−0.8

−0.6

−0.4

−0.2

0

0.2

0.4

0.6

0.8

1

Ground truth

W
or

th
in

gt
on

 a
nd

 H
an

co
ck

 m
et

ho
d 

(m
id

 it
er

at
io

n)

Image: Ovals Parabolic − Shape index

−1 −0.8 −0.6 −0.4 −0.2 0 0.2 0.4 0.6 0.8 1
−1

−0.8

−0.6

−0.4

−0.2

0

0.2

0.4

0.6

0.8

1

Ground truth

W
or

th
in

gt
on

 a
nd

 H
an

co
ck

 m
et

ho
d 

(f
in

al
 it

er
at

io
n)

Image: Ovals Parabolic − Shape index

� � � x � x ] ^ M P P K O L � V P c V W P z K c z M L K _ T { K � W V O P z K { V R K c _ R M � K � � K ~ R K P z V { � � O c P O V ~ �

M T { � V O P z _ T � P V T M T { � M T ^ V ^ h R K P z V { � c K ^ V T { O V ~ � �

� � � x � x � K � _ � � [ R _ T M P _ V T c W O V R P z K T K ~ R K P z V { �

73Curvature Consistency for Shape-from-Shading



� � � x � x � K � _ � � [ R _ T M P _ V T c W O V R T K ~ R K P z V { �

� � � � � g � � � � � �

® > 9 � 2   ¢ / ¢ � 8 B � � / � � ? �   G 8 2 1 � ? / G ¡ 8 � / 9 ¡ 8 � G 4 >   2   9 � > G � ¤ � 9 � 4 ? � 4 8   � / ¢ � « � 8 4 ¤ «

  � / ? 2 > ¦ E � � � 2 ? � / ¡ > ? � 8 ¢ 2 > > 2 > ¦ 9 � 2   B 4 8 H 2   9 4 G 4 ¤ ¢ ¡ 9 � / B � 2 ¦ � 9 � ? / � � 8 / ¦ �

4 � ¨ 2 > � / 8 ¨ � 9 8 / >   ¢ 4 8 9 � ?   ¡ 8 � / G � > 4 8 ¤ / ¨   E � � � 9 8 / >   ¢ 4 8 9 2   8 � / ¨ 2 � � ? ¡   2 > ¦ / ¨ 4 G / ¨

�   9 2 ¤ / 9 � 4 � 9 � � F �     2 / > ¤ / 9 8 2 · / > ? 9 � � B � 2 ¦ � 9   / 8 � G 4 ¤ ¢ ¡ 9 � ? ¡   2 > ¦ 9 � � > 4 8 ¤ / ¨

G ¡ 8 � / 9 ¡ 8 � 4 � 9 � � 9 8 / >   ¢ 4 8 9 ¢ / 9 � E � � � ¤ � 9 � 4 ? ¢ 8 4 � �   � ² � G 9 2 � � 4 > / � / 8 2 � 9 � 4 �

  � > 9 � � 9 2 G / > ? 8 � / ¨ B 4 8 ¨ ? 2 ¤ / ¦ �   E

� 
 � 
 � 
 � � 
 �

l � � K � z [ R K [ O i � � � � M T { p O _ K � R M T i J � 
 � � l � � 
 � � z M P _ c P z K ] K P V W � R M � K c V W M T j | � K ^ P

` T { K O � � � � V c c _ | � K � _ � z P _ T � X V T { _ P _ V T c � � � � �  ! # # # & � ( * + � + ( � + � ( & � / 0 2 3 + �

5 6 8 6 � ( ; ( = � ; 3 3 + � ( A + � � C ( 6 3 6 � ( E L L � F G m � F G G �

F � � O [ ^ h c P K _ T i � � H � � l � I I � j T ] z M L K W O V R ] z M { _ T � i & 5 J ! � E M V � � N N i L L � l O � � l o N �

O � J V X M O R V H � � � � l � G 
 � i J _ � K O K T P _ M � R K V R K P O d V W X [ O a K c M T { ] [ O W M ^ K c i � � + ( 3 6 � +

T ; U U �

N � V K O O _ K i V � � � M T { � M � M O { K i 
 � � l � � m � X [ O a M P [ O K X V T c _ c P K T ^ d � R L O V a K c � V ^ M � ] z M { _ T �

� T M � d c _ c i � � � �  ! # # # ! ( 3 + � ( ; 3 6 � ( ; U & � ( * + � + ( � + � ( � ; 3 3 + � ( A + � � C ( 6 3 6 � ( E M V � � � i L L �

G m � G 
 �

o � � V O T i � � p � � � M T { � O V V h c i H � 
 � � K { c � � i ^ _ ; 0 + * � � / ^ _ ; = 6 ( C E H � y � O K c c i X M R | O _ { � K i

H � i l � I � �


 � � V O T i � � p � � � � l � � m � � K _ � z P M T { R O M { _ K T P W O V R ] z M { _ T � i ! c & 5 E M V � � o i � V � l i L L �

O G � G o �

G � p V K T { K O _ T h i 
 � 
 � � l � � m � ^ � U 6 = ^ _ ; 0 + E H � y � O K c c i X M R | O _ { � K H � �

I � j � _ K T c _ c i 
 � M T { J [ L [ _ c i � � � l � � N � � T j L P _ R M � X V T P O V � V V O R [ � M P _ V T M T { � K � M P K {

� [ R K O _ ^ M � H K P z V { c W V O M � O V | � K R _ T ] z M L K � K ^ V T c P O [ ^ P _ V T i f ( (  � * f 0 0  � � � g  

M V � � N i � V � F i L L � F I G � O N 
 �

� � ] M T { K O i � � M T { h [ ^ h K O i ] � � l � � m � � T W K O O _ T � c [ O W M ^ K P O M ^ K M T { { _ � K O K T P _ M � c P O [ ^ P [ O K

W O V R O � { _ R M � K c i � f j ! i l F � � � k I O O l I o N �

l m � � V O P z _ T � P V T i � � � � M T { � M T ^ V ^ h i m � � � � l � � � � � K ~ X V T c P O M _ T P c V T J M P M � ^ � V c K T K c c

M T { � K K { � K � R M L ^ V T c _ c P K T ^ d W V O ] V ] i ! # # # n � ; ( 8 ; � 3 6 � ( 8 � ( � ; 3 3 + � ( f ( ; U q 8 6 8 E M V � �

F l i L L � l F o m � l F 
 G �

74 F. Sartori and E.R. Hancock


	1 Introduction
	2 Shape-from-Shading
	3 Differential Surface Structure
	4 Statistical Framework
	5 Experiments
	6 Conclusions

