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Abstract
with various textures and then take advantage of rendering tools to produce eye-catching design results. Generally, a fine-

In digital furniture design, skillful designers usually use professional software to create new furniture designs

grained furniture model holds many geometric details, inducing significant time cost to model rendering and large data size
for storage that are not desired in application scenarios where efficiency is greatly emphasized. To accelerate the rendering
process while keeping good rendering results as many as possible, we develop a novel decimation technique which not
only reduces the number of faces on furniture models, but also retains their geometric and texture features. Two metrics
are utilized in our approach to measure the distortion of texture features. Considering these two metrics as guidance for
decimation, high texture distortion can be avoided in simplifying the geometric models. Therefore, we are able to build
multi-level representations with different detail levels based on the initial design. Our experimental results show that the

developed technique can achieve excellent visual effects on the decimated furniture model.

Keywords

1 Introduction

Digitalization of furniture models has increasingly
become popular nowadays as it provides easiness and
directness for people to interactively obtain a visual
sense of the furniture that they are interested in with-
out the trouble of checking out real objects on site.
Such digital data are usually available on the Internet
or provided by suppliers in digital demos. To get eye-
appealing visualization of furniture models, skillful de-
signers often use professional software (e.g., 3D Max)
to create 3D geometric designs and define proper tex-
tures for different parts. Then professional rendering
tools are utilized to generate rendered results for users.

Commonly, the furniture suppliers maintain a large
database of furniture models, and the initial design of
each furniture model possesses rich geometric details.
A fine-grained furniture model can provide abundant
details and a good sense of reality to users. However,
the more details a furniture model holds, the more time
it requires for data loading and rendering. In real appli-

furniture design, model decimation, texture preservation, progressive representation

cations, it is expected to provide smooth experience for
customers to see rendered furniture models, requiring
the whole data process from loading a model to render-
ing the design to be efficient enough. To decrease the
time cost of loading and rendering a furniture model,
a reasonable solution is to geometrically simplify it by
reducing the number of faces in the original mesh. As
shown in Fig.1, if we use the software 3D Max to render
a room scene with 1813510 triangular faces, it will cost
9 seconds. In contrast, it only takes 2 seconds for ren-
dering when the face number (#face num) is reduced
to 418 668.

In recent decades, a lot of mesh decimation ap-
proaches have been proposed!!!. The decimation pro-
cedure is often controlled by some pre-defined qua-
lity criteria which target at preserving specific prop-
erties of the original models. Most of these approaches
only consider minimizing the geometric deviation when
simplifying the models. For example, quadric er-
ror metrics®?! are widely utilized in vertex-clustering
based and edge-collapsing based approaches. Progres-
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sive mesh representation!® is also a popular solution
to get different mesh models in multiple detail levels,
which encodes a mesh model by a simplified mesh and
a sequence which records the refinement information
of the mesh. With this recorded sequence, progressive
models can be dynamically reconstructed.
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Fig.1. Render a room scene using 3D Max 2016 in the resolution

3072 x 2048. (a) Original scene, rendered in 9 seconds. (b) Our
decimated result with preserved texture, rendered in 2 seconds.

(b)

Although the geometry of a model is important, it
is not the only factor that decides the rendered ap-
pearance of a model, especially for furniture models.
Generally, it is defined by both the geometric details
and the corresponding textures of the model. There-
fore, we believe both factors should be considered in
the decimation process. As shown in Fig.2, contrary to
serious texture distortion with geometric criteria consi-
dered only in Fig.2(b), a better result without visible
distortion is achieved with our texture-preserving sim-
plification method in Fig.2(c).

In this paper, we mainly focus on preserving the vi-
sual appearance of furniture models, i.e., the rendered
image for a decimated mesh from any view should get
a small visual difference compared with that for the

#face num:
1940 676

(a)

(b)
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original mesh. To get a good visual presentation, the
biggest challenge is dealing with texture maps. Since
the texture details of a model are stored as texture im-
ages, the quality of texture mapping to 3D surface plays
a decisive role on display effects. In this paper, a new
metric is designed to evaluate the potential texture and
shape distortion on edges during mesh simplification so
that significant distortions can be effectively avoided.
Besides, when a mesh surface is parameterized for tex-
ture mapping, it is inevitable to make cuts to reduce
foldovers or high distortions, which will cause discon-
tinuities (seams) in the parameterization. For a mesh
model with multiple textures, the boundary between
two texture images will also introduce such discontinu-
ities. When edge collapse operation happens on these
seams, it will very likely lead to unacceptable texture
distortions. To tackle this difficulty, another metric is
defined to control the edge collapse of seams.

Specifically, the main contributions in our work are
as follows.

o Minimization of Visual Texture Distortion. To
produce a high-quality screen display of a simplified
model, we attempt to preserve the visual effects (in-
cluding shape and texture) at any view compared with
its original design. We propose a metric to measure the
visual texture distortion and shape deviation on the
decimated model, and by minimizing this metric the
overall display effect will be retained well.

o Minimization of Seam Stretch. For a mesh sur-
face, there may be some discontinuous texture coordi-
nates on adjacent vertices that can lead to high texture
distortion when edge collapse happens on them. We
develop a metric of seam stretch to evaluate the possi-
ble distortion and use it to decide whether a seam edge
can be collapsed.

e Novel Decimation Algorithm. By combining the
above two factors, a simple and effective decimation al-
gorithm is proposed and is able to generate the simpli-
fication of furniture models while keeping their overall
visual effects well.

#face num:
142 322

#face num:
142 379

(c)

Fig.2. Example of texture preserved furniture decimation. (a) Original sofa design with its underlying mesh. (b) Simplified model
generated by the QEM method in MeshLab software with no texture preservation, rendered in 1 second. (c) Our texture preserving

decimated result, rendered in 1 second.
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2 Related Work

Since the first algorithm to decimate general polyg-
onal mesh models proposed by Schroeder et al. in [5],
many approaches have been presented in literature to
solve this problem!6—8]. A lot of proposed solutions only
focus on minimizing potential geometric errors defined
on models which can perform well in many application
scenarios, but may fail to guarantee a good enough re-
sult in the case of a mesh model with texture appear-
ance attributes. There are some other techniques tak-
ing appearance attributes into account that are able to
conduct the appearance-preserved decimation of mod-
els. In this section, we will not aim at composing a com-
plete review of all existing methods, but mainly cover
those that are most related to our proposed approach.

Vertex clustering based approaches are usually
straightforward to decimate mesh models, whose basic
idea is to group vertices into clusters and compute a new
vertex for each cluster!®). Although these methods are
quite computationally efficient, they generally can pre-
serve neither topology nor small-scale geometric details.
Low and Tan*% proposed an improved approach called
floating-cell clustering which takes the visual and geo-
metric quality of simplification into consideration. To
cope with perceptual degradation, couples of internal
edges in each cluster are merged if a testing verification
1] To pro-
vide a view-dependent simplification of arbitrary polyg-
onal scenes, Luebke and Erikson"? proposed a hierar-

based on the curvature and size is satisfied!

chical dynamic simplification framework using different
vertex-folding criteria. In [3], Lindstrom extended the
Rossignac-Borrel algorithm!®! and described an out-of-
core implementation which requires only enough mem-
ory to store the simplified mesh. Although the vertex-
clustering based approaches are efficient and robust, the
main drawback of these approaches is that it may gene-
rate non-manifold results on a manifold input mesh,
and the outputs of decimation may differ greatly on
different choices of clustering centers.

Quadric error metric (QEM) based approaches(2:13]
iteratively perform edge collapse or vertex removal
guided by the quadric error metric to reach an opti-
mal decimation. In each iteration, the position of one
vertex of an edge is replaced by that of the other vertex
or assigned a computed new position*¥. This research
thread has made significant success in the preservation
of mesh geometry, but it is still a challenge to retain
the model’s visual attributes. Regarding a color fea-
ture, an extended QEM based work('5] represents each

J. Comput. Sci. & Technol., Nov. 2019, Vol.34, No.6

vertex with a 6-dimensional vector (vertex coordinates
and RGB values) for color preservation. Furthermore,
such representation can be used in arbitrary dimen-
sional space that encodes more geometric and visual
Cohen et all'%l introduced the texture
deviation metric that involves the following features:
surface position, surface curvature, and surface color.
These attributes are sampled from the input surface
and used to guide edge collapse and vertex removal
in decimation. Taking a step further, Hoppe gave an
improved version of this method in [17]. Because the
curvature computation depends on the quality of tri-
angulation and the graphical models often consist of
dense triangles with a good quality, the method could
work well on the graphical models. Different from such
graphical models, furniture models often contain many
planar and cylindrical regions where needle-like trian-
gles often appear, which make the curvature compu-
tation inaccurate and unrobust. Sander et al.['®!
duced texture stretch metric to chart parameterization.
By minimizing this metric it can partition a mesh into
charts with a balanced parameterization on the surface,
indicating that the texture deviation in every direction
is under control. Lindstrom and Turk® developed

information.

intro-

image-driven simplification and used root mean square
(RMS) error to guide the decimation. RMS measures
the distance between images captured from the original
mesh and simplifies the mesh at the same view angle.
It aims at minimizing the metric at different angles to
retain the overall appearance of models. Yao et al.[2°]
improved QEM by using the discrete curvature to re-
serve more features for mesh simplification.

Progressive meshes are adopted by Hoppel2 to
store a mesh sequence in different detail levels. One
energy function consisting of distance energy, spring en-
ergy, scalar energy and another energy of discontinuous
curves are minimized to generate the progressive mesh
sequence. Cohen et al.l'® stored an error bound for
each vertex in a mesh sequence. Sander et al.'8! resized
chart polygons and optimized parameterization for all
meshes in a progressive mesh sequence by considering
texture deviation and stretch to obtain the optimal tex-
ture mapping.

3 Texture Preservation Model Decimation

Given a surface model together with its multiple
textures, we aim at simplifying the surface mesh while
minimizing the visual texture distortion on it. Each
vertex is defined by its 3D spatial coordinate (z,y, z)
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and texture coordinate (u,v). The 3D coordinates of
vertices and their connectivity decide the 3D shape of
the model. Mapping 2D texture images to the surface
can be regarded as a mapping: R? — R?, which is de-
termined by the texture coordinates of vertices. Sup-
pose there are two models M and M’ sharing the same
texture images, f : R? — R? is the texture mapping
function for M, and g : R? — R? is the one for M’
Then the appearance difference with texture E for M
and M’ can be formulated as:

E= [[15wo) - gwo)lfPduds, ()

where u, v are 2D texture coordinates.

Let M’ be the simplified model from the original
model M. Because the mapping f(u, v) has been deter-
mined when M is created, minimizing the appearance
difference with texture in (1) ideally means computing
a proper mapping ¢g* such that

o = agmin [ [ (.0 =gl Paude. (2

Since furniture models are represented in mesh format,
it requires to discretize (2) on the surface of the model,
which is not intuitive to realize, resulting in the diffi-
culty to directly determine the optimal global mapping
function g* on M’. Hence, we look at building Level of
Detail (LoD) models that can be regarded as a model
sequence S = My, Ms, ..., M,,, which is derived from M,
produced by controlling certain criteria and ordered by
their complexity of geometry. With such LoD sequence,
it is possible to make proper selections of models for
various applications.

Unfortunately, a furniture model is usually designed
together with multiple texture images for its different
parts. Applying simplification directly to a model with-
out considering shape and texture distortion could lead
to undesired visual artifacts (see Fig.2(b)). To achieve
satisfactory visual quality, both texture maintenance
and geometric approximation are emphasized in our
edge-collapse decimation method.

3.1 Shape Approximation

Edge-collapse based mesh decimation selectively
merges the edges of the mesh to give a simplified out-
put. When edge collapse operation is applied on an
edge denoted by (v1,v2), a new vertex vpew iS gene-
rated to replace v; and wva (see Fig.3). As explained
in [2], it is problematic to simply set vnew to either or
their average. We notice the fact that a change on vy

will make an impact on all its one-ring faces, shedding
light on our consideration that this influence should be
incorporated in our formulation. We define w(-) as the
weight function that is a monotonically increasing func-
tion with regard to the area S of triangular faces, and
dy(v) as the point-to-plane distance of vertex v to face
f. The 3D spatial coordinate of v,ew is computed by
minimizing the following formula:
w(Sf)ds(vnew)
FENF(v1)UNF(v2)

Eshape = Z ’LU(Sf) ) (3)

FENF(v1)UNFp(v2)

where Np(v) represents the one-ring faces of vertex
v. It is apparent that a large triangular face makes a
stronger influence on the determination of v,ey due to
the definition of w(-). The comparison in Fig.4 proves
the positive impact of the weights. For texture coordi-
nate of vy, it can be decided with the same weights in
(3). In practice, it turns out that assigning the texture
coordinate of the closest vertex on the original surface
t0 Vpew is already good enough for most applications.

v,

new

Uy

)

Fig.3. Edge collapse operation based on Egpape-

(©
Fig.4. Decimating a dinosaur model using different weights in
(3). (a) Original input model. (b) Result with w(-) = 1. (c) Re-
sult with our weight choice w(S) = S. Our result demonstrates
a better shape restoration.
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As illustrated in Fig.3, we determine the new ver-
tex by minimizing the energy function Egpape defined in
(3). The smaller Egpape is, the closer the new vertex will
be to the original model. In contrast, if Egape is too
large, the computed new vertex will be far away from
the original model, leading to the poor preservation of
local geometric features. In this case, the corresponding
edge will be forbidden to be collapsed.

3.2 Seam Stretch

Seams are defined as the edges indicating the inter-
section of two different texture images (refer to the red
edges in Fig.5). The vertices on seams contain multiple
texture coordinates for different textures. As shown in
Fig.5, edge collapse on a seam or an edge with one ver-
tex on seam can cause significant texture distortion. An
intuitive solution to overcome this is to fix such edges
and only allow the rest of edges to collapse, which will
unluckily induce two problems (see Fig.6): 1) the rate
of simplification will be negatively affected, and 2) the
edge collapse in other regions may cause texture distor-
tion.

Collapse \gl
VoV, "

Fig.5. To collapse edges related to seams causes high texture
distortion.

To properly handle seams, we first define our col-
lapse rule: for a seam edge (v1,v2), the collapse ope-
ration makes it degenerate to either v; or ws. It is
obvious that the collapse on two connected seam edges
with a small angle will not lead to large distortion (even
no distortion if they form a straight line). More specifi-
cally, for seam edges (vg,v1) and (v1,v2), a collapse
operation on (vg, v1) makes it become vg. It is straight-
forward to measure the deviation as:

(vo —v1) " (v2 — v1)

Eseam =1+ .
[vo — 1] - [[v2 — vi

J. Comput. Sci. & Technol., Nov. 2019, Vol.34, No.6

(c)

Fig.6. Comparison of fixing seam related edges and collapsing
seams properly. (a) Input design and its mesh. (b) Result by
fixing seam related edges. (c) Result from our seam collapse
strategy.

For a general edge with none of its vertices on seams,
collapse will not lead to texture distortion around
seams. Any edge with only one vertex on seam-s is for-
bidden to collapse. Therefore, given an arbitrary edge
Vo1, we finalize Fgeam as:

0, general edges,
— (wo—v1) " (v —w1)
Eseam - 1 -+ m, seam edges, (4)
0, others.

3.3 Model Decimation

Our decimation approach takes both shape approx-
imation and seam stretch into account, leading to our
edge collapse metric as a combination of (3) and (4):

Eedge = )\Eshape + (1 - )\)Eseama

where the parameter 0 < A < 1 weighs the contribu-
tion of Eghape and Fgeam (A = 0.05 in our setting). We
summarize our algorithm as follows.

e For each edge, vyew is computed by minimizing
Eshape- Fscam is also determined.

® Feqge is exploited to decide the priority of collapse.
The edge with a lower value will be assigned a higher
priority, while the edge will be forbidden to collapse if
its corresponding energy Fegge is infinite.

e Edges are collapsed based on their priority, and
their spatial and texture coordinates are updated ac-
cordingly. For seam edges, they are updated following
the rule in Subsection 3.2; for general edges, we obey
the strategy detailed in Subsection 3.1.

Designers often design mesh models with symmetry.
As shown in Fig.7, the texture coordinates of vertices v
and v are identical. When (vg, v1) is collapsed from vy
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to vq, it produces a triangular patch that has the same
texture coordinates on its different vertices, resulting in
a huge texture stretch. Let €2 be the set of edges where
there exist vertices with the same texture coordinates
to their two vertices (two end vertices of the edge) in
their one-ring. We define § as a symmetry factor for
edge (vg,v1):

_ J oo, if (vo,v1) € Q,
d(vo,v1) = {0, if (vo,v1) ¢ Q.

By incorporating this factor, we rewrite the edge metric
as:

Eedge = /\Eshape + (]- - )\)Eseam +4.

Fig.8 shows the new formula successfully handles the
texture stretch on the bed model.

Mesh

Collapse
VU,

Simplified

Mesh Texture Image

Fig.7. Collapsing an edge with symmetric texture coordinates
causes huge texture stretch.

(a) (b) (c)
Fig.8. The edge collapse metric without considering symmetry
generates unwanted artifacts on the bed model. By incorporat-
ing the symmetry factor, it gives satisfactory decimated result.
(a) Original model. (b) Decimation result without symmetry
factor. (c) Decimation result with symmetry factor.

4 Results
4.1 Implementation

We have implemented our decimation technique in
C++ on a PC with Intel® Core i7-8700 3.5 GHz, RAM
16 GB, and NVIDIA Geforce GTX 1060 6 GB. All re-
sults in this paper are rendered with 3D Max 2016.

As introduced before, a specified criterion must
be given to determine whether an edge can be de-

generated. Suppose E is the maxima among all

shape

{Esihape} on the model edges, only the edges in the set
{ej | Eshape(ej) < aEs*hape a'nd Eseam(ej) < E} may

collapse in the decimation process. We set o = 0.9 and
€ = 0.1 for all furniture models in our implementation.
However, different thresholds may induce different re-
sults. The smaller « or ¢ is, the more details the deci-
mated model preserves. Fig.9 shows an example using
different thresholds to guide the decimation on a wolf
model.

‘ ey
#face num: #face num: #face num:
8 744

2439 2571

(b)

Fig.9. Decimating the wolf model using different thresholds. (a)
Original model. (b) Decimation result with & = 0.9 and ¢ = 0.1.
(c¢) Decimation result with oo = 0.75 and e = 0.1.

Users are also allowed to specify a target face num-
ber for simplification. Suppose ny is the face number
of the original model, n} is that of the simplified model
and n. stands for the number of the edges which can
be collapsed. If ny — n’f < ne, we will collapse ny — n’f
edges referring to their priority. Otherwise, each edge
in the set will collapse.

4.2 Experimental Results

Our developed decimation technique has generated
high-quality results with various furniture models.
Fig.10 shows a simplified bed model with a flower pot
on it. Clearly, the flower pot as a small feature is well
handled by our method, resulting in a very good ren-
dering output. Many furniture designs contain com-
plicated geometry for aesthetic purpose, which brings
difficulty for algorithms to deal with. Our method can
successfully process complex designs as shown in Fig.11
and Fig.12. Besides, there are some furniture models
that can be decimated a lot because of their simplic-
ity. A high rate of simplification will provide significant
efficiency improvement. The examples in Fig.13 and
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Fig.14 demonstrate the effectiveness of our decimation less time. This enables users to pick proper model based
algorithm to reach this goal, where the face number is specific application needs, i.e., for those where efficiency
reduced to 10% in both cases. Besides, our method can is more important, the models with less faces can be
be applied to decimate graphical models with proper loaded, and vice versa.

settings of the parameters as shown in Fig.4 and Fig.9.

A

[ 12
N\
s VLA
e

|

Fig.10. Bed model with a flower pot. (a) Original model. (b)
Simplified model generated by our approach.

Fig.12. Big cabinet model with rich geomtric details. (a) Orig-
inal model. (b) Simplified model generated by our approach.

(a) (b)

Fig.11. Table model with complex geomtric details. (a) Original
model. (b) Simplified model generated by our approach.

Progressive Decimation. We can apply our proposed
approach to build a progressive model sequence of deci-
mation. Fig.15 shows an example of a progressive mesh
sequence for a bed model iteratively generated by our (a) (b)
technique. The provided statistics proves that less sim-

. . . Fig.13. The face number is reduced to 10% on this chair model.
plified results achieve better appearance preservation (a) Original model. (b) Simplified model generated by our ap-

while more decimated ones can be rendered with much proach.
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(b)

Fig.14. Another greatly simplified chair model. (a) Original
model. (b) Simplified model generated by our approach.

(e)

4.3 Verification

Evaluation. The RMS error is adopted to evaluate
the appearance quality of the decimated models. As
explained in [19], the difference between two images of
the original and the simplified model is computed in
order to measure how well the appearance is retained.
Suppose there are two images Y° and Y'! with an iden-
tical resolution m x n, then the RMS error is defined
as:

drus (YO, Y1) = (W) — vi;)?,

1

m n
1
mn “— <

3

1y

where y?j and yz-lj are luminance pixel values of cor-
responding images of Y and Y! respectively. A small
RMS error indicates a high-quality visual restoration of
a rendered decimated result. Table 1 demonstrates the
RMS errors for part of our results in this paper, showing
that our approach can achieve excellent visual results
on the decimated furniture models compared with their
original inputs.

Fig.15. A progressive model sequence is built from a sofa model. (a) Original input with 2137 284 faces. (b) 1882564 faces with RMS
error 0.246 7 and rendering time 10 s. (c) 1602989 faces with RMS error 0.239 8 and rendering time 8 s. (d) 1246 795 faces with RMS
error 1.0737 and rendering time 6 s. (e) 1002041 faces with RMS error 1.6252 and rendering time 5 s. (f) 670586 faces with RMS
error 3.7974 and rendering time 5 s. (g) 300546 faces with RMS error 7.4219 and rendering time 2 s. (h) 152471 faces with RMS

error 12.3827 and rendering time 2 s.
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Table 1. Numerical Summary of Our Results
ny n'y RMS  Resolution t
Fig.10 341804 72253  9.9750 800 x 600  3.392
Fig.11 516070 189100 7.5054 800 x 600  4.895
Fig.12 578048 114859 5.2465 800 x 800  6.705
Fig.13 43096 4014 8.4604 800 x 600  0.552
Fig.14 332134 36154 8.7960 700 x 700  3.797

Note: ny and n/, represent the face number of the original model
and the decimated model respectively. ¢ is the running time of
decimation in seconds.

Comparison. We compare our approach with the
QEM method based on discrete curvature?®!, the QEM
method with texture®, and the QEM methods with
texture implemented in MeshLab software. Fig.16 and
Fig.17 show the comparative results of a giraffe model
and a bed model respectively. Table 2 shows the corre-
sponding numerical data, where n; is the face number
of the original model. n1,n2,n3, and ny are the face
numbers of the decimated models using the method in
[20], the method in [15], QEM with texture, and our
method, respectively. Ry, Ro, R3, and R4 are the RMS
errors of the method in [20], the method in [15], QEM
with texture, and our method, respectively. From these
two examples, it can be seen that the method in [20],
[15], and QEM with texture will generate appearance
distortions, and they cannot properly handle symmetric
textures. In contrast, our texture-preserved decimation
approach can keep the texture appearance quite well on
the simplified models with much less faces.

4.4 Limitation

We suffer a limitation that is shared by many other

As explained in Subsec-

simplification techniques.

() (b)

J. Comput. Sci. & Technol., Nov. 2019, Vol.34, No.6

tion 4.1, a guarantee on the satisfaction of user-specified
target face number is missing in our method. When the
specified target exceeds the maximum number of col-
lapsible edges determined by our approach, it will not
be able to give an expected result. In some cases, an
iterative strategy could be used here to partially tackle
this issue, i.e., building a progressive mesh sequence.

Fig.16. Decimated results of a giraffe model by different meth-
ods. (a) Original model. (b) Method in [20]. (c) Method in [15].
(d) QEM with texture. (e) Our approach.

5 Conclusions

When we tried to simplify a furniture design, not
only its mesh but its texture should be considered. In
this paper, we developed a novel technique that is able
to produce the texture-preserved decimation of furni-
ture models, which can be exploited to build progres-
sive mesh sequences for various applications. Two met-
rics are formulated to evaluate the potential texture

(d)

Fig.17. Decimated results of a bed model by different methods. (a) Original model. (b) Method in [20]. (c¢) Method in [15]. (d) QEM

with texture. (e) Our approach.
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Table 2. Comparison with QEM Methods

Resolution ny ni ng ns on Ry R2 Rs3 Ry
Giraffe model (Fig.16) 400 x 800 8720 1414 1414 1414 1414 19.068 7 13.895 8 13.606 3 12.2849
Bed model (Fig.17) 800 x 600 387224 81000 77444 81000 70968 24.6285 19.3940 13.5197  11.2662

distortion on edges, which are combined to determine
the priority for edge collapse. Our experimental results
showed that high-quality model decimation is achieved
on different types of furniture models.

Future Work. There are several potential improve-
ments that we will try out in the future. First of all,
the current formulation in (3) to compute the vertex
position acquires a straightforward strategy, which is to
minimize the sum of weighted point-to-plane distances.
There exists the possibility of incorporating other geo-
metric properties (e.g., length, curvature) to achieve a
better result. Second, as illustrated in Subsection 3.2,
any edge with only one vertex on a seam is not allowed
to collapse in our present setting. We would like to in-
vestigate a solution to collapse these edges which can
help further simplify the models. Third, our method
mainly focuses on decimating single-mesh models. In
many applications, furniture models consist of multiple
physically connected mesh patches rather than a single
one. We would like to investigate the extension of our
current technique for such a case.
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