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A DETAILS ON EDGE BLENDING ALGORITHM

In Section 7.1 of the paper, we describe an optimization for edge
blending:

Zei=arg min  Psmoothness(Ze)
ze ER2P (€))
+ ¢btra1ghtness(ze N R° ) + ¢bundling(ze N R)
We now expand the terms in Eq. (1); this formulation follows Wang
et al. [1] with some simplifications. Fix an edge e € U NV, and write
€ R?, Zei € R?,

Ze = (Zey1y -+ s Zeyp)

where z. ; is the ith edge point of e.
Let

2
Tel,---,Tep €ER

denote the edge points of the straight-line visualization of e, and let
/ / 2
Ter -3 Tep ER

denote the corresponding edge points of the bundled visualization.
The straightness term keeps the edge close to the straight-line repre-
sentation:

¢straightness(ze N RC) = Z HZC,i - xe,iHQ' 2)

ZTe,i ERC

Inside R, edge bundling is enforced through an edge-vector con-
straint. For consecutive edge points, define

/ /
d::;+1 = ||$e i — Te H»IHM‘ (3)
e,i+1

Thus, d : ’ZH keeps the direction from the bundled representation while
using the segment length from the straight-line representation. The

corresponding term is

deritt 2

¢bund1ing(ze M R) = /B Z Re,i = Reyitl T Qg 4)
Te ER
The smoothness term is
p—1
¢smoothness(zc) = 92 ||(1 - ,Ufe,i)ze,i—l + Me,iZeit+1l — Ze,i |2 s
=2
)]
where
e = Jreis = e ©

lze,it1 — Teyill + l|Te,i — Teyimall”
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This is a weighted penalty, which keeps adjacent edge segments smooth
even when their lengths are different.
Putting everything together, for each edge e € U NV we obtain

Ze := al‘g mln GZ H — He,i Ze i—1 + Me,iZei+1 — Ze,iHQ
to Y [lzes — zeal?
Te i ERC
S T
Te ER
@)

Hence, the first term enforces smoothness, the second keeps the portion
of the edge outside R close to its straight-line representation, and the
third promotes edge bundling within R by aligning edge directions
while preserving straight-line segment lengths. Here, «, /3, and 6 are
user-specified nonnegative weights that control the relative influence of
the straightness, bundling, and smoothness terms, respectively.
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