
MOTIVATION 

·111e re:se,arch ,group of Be:·tle:ttini, Beorchia, 
Paolini, and Pasquarelli ·worke1d on the 
rScenery Reconstru.ction Problem (3D-
Ac·•·· ··)· ·T-11...=•s.·· 1;.s•· a· p1�V··.··o· ·ta··1 p··r·.o: bl1 ·le·m···. ;.n· •C··,o . .. m-·p· •ut·e.:r· ._.,_. ' 1.Llll._ .ll._ • ' -· ,_ •. , .. ' -· -.,.1>, '" .ll' ·_ ·• ,-· --· - ' 

. . . . . . ' 

·visio:n and optics. My· advis-o:r, D.r. 
Dreibeilbis w·a:s interested in a si·milar 
p-roble:m called the Bit'.angency 
Reconstruction. Problem (3D-BP·). To he,lp 
unde.rstand 3D .... BP, our :research project 
loo:ks at 2D-BP .. As a wam1up, ·we tackled 
2D-AC, a. simp.lifie-d ·version •of the: ·wo:rk of 
Be.lle:ttini et al .. 

APPARENT ,CONTOUR AND 

s·c·ENERY RE,CONSTRUCTJON 

Giv·e:n a 1surface, the apparent contour of 
'h t:· . 
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f tm- t a co ecnon o . curves, ca:n w·e cons.· ,.c .· a 
surface that has these curve;s for ·i·ts 
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a__ 1ss1. 1 ity con __ t1on, .. en ,e a.nswer 1s 
yes [l] .. 

Figu.re· 1: Reconstruc·ti,on of th•e s.urfa,c•e. 

Credit to D:r. Da:nie.l D.reibelb:is,. 

CONTO,UR GENERAT,OR AND· 

AP.PARENT ,CO·NTO,UR FO·R 

CURVES 

G. '" 1 1 di _ 1ven a ;s1mp e, c •Ose 1 •Cunre, •ts cont:our 
generator is the colle,ction •Of points that 
map to the: ed,ge wh.en projected onto the x-

. 
Th th' 
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h -ha-axts. - - ese are, 1e po1·nts o:n t e curv·e t t 

ha -•· l •· 'T· .h t · •···· ·ve ·verttca I tan,gencte;s.. . . 1e appare.n .. 
c,ontour i;s th.e ima,ge of th.o;se points [2] .. 

Figure: 2: An examp:le ,o,f conto,ur generators. (blue . )- d -
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-) points•··· an; . apparent contours .. • green po,:mnts. •·. 

APPARENT ·CONTOUR GRAPH 

We label each appare,nt C·o:ntour point ·with 
the: ·n1"'ltnber of ti·mes ·th.at a vertical li·ne 
·i·nterse1c-ts the curve between the cont.our· 
,generator and the x-axis.. We label each 
·i·nterval with the n1Jmber •of· time:s •our· 
v·ertical line: mtersects the curv·e:. We call 
this labe:li·n.g an ,app.arent cont:our graph. 
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Figu.re 3: An. •example ,of an appar,ent cont,our 

gr- --h-­ap .. 

LABELING THE,OREM 

Theorem 1: Le:t ,C be a simple, close•d, 
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'Th ;Smoot_.·· curve m·n ,generaJl po;s1t10:n.. 
. ·. e 

apparent contour graph satisfies ·the 
followin,g conditio:ns: 
• The label fo:r each interv·al is even. 
• The label on the point i·n ·the 

apparent contour is always ·ies;s ·than 
or equal to the interval ·1abels nex:t ·to 
it., 

• Interval labels mus·t e:ither i·nc.rease 
or decrease b·y nv·o be:tween each 
adjacent mnte:rval .. 

• The n1JmJber •Of app-arent contour 
points ·must be: e·ven. 
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Figure 4: A·n example ,of ,our theorem being 

executed. 

Theorem 2: Gmv·en an admi;ssib'le 
graph, there exists a simp·le, c·losed 
curv·e C whose labe·te1d apparent 
contour is this graph. 'The curve C is 
unique up to a ·vertica·t 
d·iffeomorphis:m of the plane .. 

C'URVE 

RECONS'TR ,U,CTION 

We dev·eloped an al,gorithm that 
begins ·wi·th an admissible appa:rent 
contour graph and reconstructs a 
curve ·with ·this apparent c,ontour 
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Figure :S:: An •example •Of our algorithm being 

ex.ecuted. 

MOVING FOR WARD· 

We can ask similar ,que:stions about 
admi Sl

.
bl I le· labe 1·1·n· g a·n· di s .· I .· . • . _··.· _ J! ,' .,: ·• , . I 

rec,onstruction of bitan;ge.ncie;s 
behveen two curv·e;s.. Thi;s is the 
b-i·tan,gency· re-construction proble:m., 
·that we are c1Jrrently· w·orking on. 
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Fi:gure ·6:: ·Our 2D·-BP projiect . 

Credit to D.r. Daniel .. D.reibe1b-is .. 

[ill] G .. B,el�,ettini, V. Beorc]lia., M. P'.ao,:tini, F' .. Pasq rll!anel�i . 

Shape .Reconstrociion from Appa:ren.t C!J·n.tours: Theory 
and Algorithms. Compuitati,onal Imaging· and. Visi,o•n� 44. 
Springer. Heidelberg

, 2015· .. 

[2] J .. W. Bnice, .P .. Ji. ff
i

blin .. Curves and Singularities. A 
Geometrical lntroduclio·n to· .Singular.ity Theor y .. Soo,o,n,d 

,editio,n .. ,CamhridgE?: Unive.·rsity Press, ,Cambridge� 19.9 2 .. 


