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Abstract Recently, 3D printers have become capable of producing relatively large, high-resolution
models. Unlike simple shapes, it is becoming possible to print large complex shapes with high accuracy.
However, the data size of complex models is also large, and the slice data required for printing is also
large. Thus, in this study, we investigated reducing the data size by focusing on the characteristics of
the slice data required for 3D printing. The proposed method focuses on the continuity of each layer
and the top/bottom layers of the cross-section used to print the 3D model. Preliminary experiments
were conducted to determine whether the data size could be reduced by applying the difference method.
Here, the results obtained from the continuity were output as text data, and various metadata, e.g.,
lamination pitch data, required for printing were ZIP compressed. Then, we compared conventional
file formats as a format that can be converted as a printable file as lossless compression. The results
demonstrated that the file size can be reduced for 3D complex shapes with a large number of vertices,
which are difficult to handle. We found that the proposed difference method was effective for relatively
large files that require a general-purpose graphics processing unit to create slice data.

Keywords: 3D printing, data compression, stereolithography, additive manufacturing, sliced data,
image storage

1. Introduction

With the ongoing development of three-dimensional (3D) printers, it has become rela-
tively easy to output high-definition, large-scale fabrication objects with complex shapes,
which is difficult to do using conventional fabrication methods. Currently, 3D printers
are used in many fields [2, 44, 52]. However, the need to handle a wide range of high-
definition data has resulted in increased data sizes and the emergence of various file
formats depending on the printer used for output, thereby increasing the difficulty of
data handling. In addition, when creating cross-sectional views of each layer required
for printing from 3D model data, the load for analysis increases [30,34,58,59].

Generally, when printing objects with a 3D printer, the 3D data are decomposed
into two-dimensional (2D) data for each layer, and then laminated based on the stacked
2D data [30, 31, 49, 56]. In this study, we conducted an initial verification to determine
whether it is possible to reduce the data size using lossless compression based on the
continuity of the sliced data required for 3D printing output. As a result, although this
was preliminary experiment, we found that combining the proposed method and ZIP
compression resulted in a data size that was smaller than that of the conventional large
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4 Verification of data compression focusing on continuity in 3D printing

Fig. 1. The 3D Printing process (from [56], license: CC BY 3.0).

data format. In particular, the effectiveness of the proposed method was demonstrated
for geometries with a large number of vertices, which tend to be complex geometries.
On the other hand, we could not demonstrate the usefulness of the proposed method for
3D models with a small number of vertices. Therefore, the proposed method is effective
for compression of 3D model data that requires time for shape analysis necessary for
printing. In the future, based on this result, it is thought that even higher compression
will be possible by considering such as the symmetry of slice data.

2. Related Work

Printing high-definition, relatively large-sized objects has become easier; thus, 3D print-
ers are widely used in a variety of fields [2, 44, 52]. In addition, 3D printers with var-
ious output formats are currently available from multiple manufacturers, and even in-
expensive consumer grade printers are increasing in terms of both size and print defini-
tion [1, 17].

However, it is becoming increasingly difficult to handle the various manufacturer-
specific data formats and the large amounts of data required for 3D printing [3, 12, 21,
24,38,46].

Therefore, in this section, we introduce the main 3D printing methods and the meth-
ods used to create the data required for printing and file formats. In addition, we identify
known problems with these existing methods.

2.1. Types of 3D printers

Various output methods are being researched and developed for 3D printers; however,
the most common method is to transform a 3D model as a layer of 2D data and then
laminate these layers in sequence (Fig. 1 [56]). Here, we introduce two common lamina-
tion methods, e.g., the fused deposition modeling (FDM) and resin printing technology
methods.
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Fig. 2. FDM printing method (from [32], license: CC BY 4.0).

2.1.1. Production of 3D objects by heat
Generally, the well-known FDM method realizes 3D printing by melting a filament in
a solid state at a high temperature and stacking it layer-by-layer through a nozzle
(Fig. 2) [15, 32]. The FDM method is commonly used, including by individual users,
and it has become increasingly affordable since the patent expired in 2009 [35,50]. Cur-
rently, filaments of various materials are readily available, and it is possible to change the
hardness and the like according to the use purpose [15]. However, although the structure
is very simple, this method is susceptible to various output errors, e.g., heat shrinkage
and prints detaching from the build platform, depending on the filament material and
the ambient temperature of the print environment [42].

2.1.2. Production of 3D objects by ultraviolet light
Here, ultraviolet-curable resin is cured in a layer-by-layer manner by surface irradiation
of ultraviolet light to produce a modeled object. 3D printing using resin primarily
includes stereolithography apparatus (SLA), digital light processing (DLP), and liquid
crystal display (LCD) depending on the ultraviolet irradiation method (Fig. 3) [25].
With the SLA method, an ultraviolet laser is applied from the bottom or top of a tank
filled with photocurable resin for curing. The SLA involves tracing and curing a layer
based on the 2D image as a point, and after creating a surface, the surface of the next
layer is created in the same way (Fig. 4a) [53]. The DLP method replaces the laser
with a projector and applies ultraviolet rays as a digital image. Unlike lasers, the DLP
method can irradiate a wide range of ultraviolet rays simultaneously; thus, high-speed
output is possible (Fig. 4b) [53]. The LCD method cures using an ultraviolet light as
the backlight of an LCD panel, and this method can handle more precise modeling by
using a high-resolution panel [19,37].

A primary characteristic of these methods is that they require cleaning and secondary
curing as postprocessing due to the resin characteristics; however, they can achieve a
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6 Verification of data compression focusing on continuity in 3D printing

SLA DLP LCD

Fig. 3. FDM printing method (created by the author on the basis of [25]).

Fig. 4. Differences between (a) SLA and (b) DLC curing methods (from [53], license: CC BY 4.0).

cleaner finish than the FDM method without leaving stacking marks (Fig. 5) [13]. Note
that the LCD method is frequently used due to its ability to print at high speed from
surface emitting and low cost due to its simple structure. In addition, the LCD system
has advanced to higher resolutions, and affordable consumer grade 4K and 8K devices
are available.

2.2. Generating printing data

Generally, in the 3D printing process, a cross-sectional view is first created from the
model data using slicer software [20, 34, 59]. In the following, we describe the 3D data
file format required for printing and how to create 2D data using slicer software.
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a b
Fig. 5. Differences in output results between (a) FDM and (b) SLA methods (from [13]; available also

from a number of other blogs).
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Fig. 6. STL file specification (created by the author on the basis of [16]).

2.2.1. Production of 3D objects by ultraviolet light
To create a 3D object, it is first necessary to model the 3D data. Various software
tools are available for 3D modeling, from freely available software to high-performance
commercial software. In addition, there are various file formats for the 3D data; however,
the STL and OBJ formats are widely used because they are highly versatile [11,40].

The STL and OBJ formats are based on vector information, e.g., vertex information;
thus, the data size is not related to the size of the object (Fig. 6). However, the amount
of data increases for precise shapes, which inevitably leads to increased data sizes [29,30].
In other words, due to the high-definition of 3D printers, their use has increased, and
the data size tends to increase even with this format, which is vector information [27].

The size of the data to be printed varies greatly depending on the size and lamination
pitch of the production (Fig. 7). For example, if the stacking width is 100 µm, which is
common, 1000 stacks are required to print a 10 cm object, which means that 1000 cross-
sectional views must be generated. In recent years, it has become possible to achieve a
lamination process of 25 µm or less, which inevitably increases the amount of data [26].

2.2.2. Creating slice data for printing
As mentioned previously, 3D printers create 3D objects by stacking layers; thus, it is
necessary to create cross-sectional views corresponding to each layer from the model data
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8 Verification of data compression focusing on continuity in 3D printing

Fig. 7. Lamination pitch.

Fig. 8. Intersection between a straight line and a plane (from [23], license: CC BY 4.0).

(Fig. 1) [34,56,59]. Generally, slicer software is used to create a cross-sectional view that
is compatible with a given 3D printer; however, some modeling software has a slicing
function that creates a cross-sectional view [9].

Various methods can be used to create a cross section for 3D printing; however, the
most common method is to use the intersection of a plane and a straight line (Fig. 8) [23].
In addition, the slicing algorithm using the intercept theorem for triangular mesh loca-
tion information has also been studied [51]. Furthermore, a similar study is developing
slice algorithm that utilizes the geometric topology information of the STEP model
conforming to ISO10303 [54].

However, it has been demonstrated that the process of creating cross sections is
generally time consuming. Recently, as the resolution has increased, converting 3D data
to 2D data incurs an extremely long processing time; thus, methods that use a general-
purpose graphics processing unit (GPGPU) are being actively investigated [20,34,59].

2.2.3. Slice data file format
The model data are converted into multiple pieces of 2D image data by the slicer software;
however, when outputting, it is necessary to select a file format that is suitable for
the given 3D printer. Common slicer software used for conversion, e.g., CHITUBOX,
supports a wide range of formats, including PWS and CWS, which are used by several
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Fig. 9. CWS file format in which the image file and print settings file are ZIP compressed.

common 3D printers, e.g., ELEGOO, Anycube, and Flashforge printers, as well as the
more generic SLC [12,43]. There is also a general-purpose storage method in which sliced
images are compressed in ZIP format with various information included, e.g., lamination
pitch [4]. Here, the 2D data can be saved as a raster format image, e.g., CWS format
(Fig. 9), or saved by internal and external boundary polylines, e.g., SLC files [10].

Generally, when printing a 3D object from multiple images, specific information is
required, e.g., lamination pitch; thus, a metadata file containing the information required
for printing is frequently added (Fig 10). However, some devices can print 3D objects
directly from multiple 2D image data by setting them at the time of printing [41,57].

2.3. Template Matching

Template Matching is one of the famous and fundamental Computer Vision technique
for Object Detection/Recognition. Via Template Matching, the computer figures out
whether the test image contains a given template in it or not [36]. In most situations
the sum of absolute differences (SAD) and Sum of squared differences (SSD) are used as
similarity measures to find the best similar block [48].

2.3.1. Pixel Differencing method using SAD

SAD is a technique for evaluating the similarity between two same size regions, and
widely used in stereovision, optical flow, motion estimation and so on [45]. The total
difference between the two signatures is calculated by adding the absolute value of dif-
ferences between the samples. The match with the smallest total difference is taken as
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10 Verification of data compression focusing on continuity in 3D printing

a b
Fig. 10. Content of files required for printing (created by the slicer from model images). (a) Image data

and metadata in print files. (b) Content of the metadata generated by the slicer.

best [14]. This method can be expressed as follows:

SSAD(x, y) =
M∑

x=1

N∑
y=1

∣∣∣T (x, y) − I(x + u, y + v)
∣∣∣ ,

where M is size of rows in reference image and N is size of column while u and v are
variable, shift component along x-direction and y-direction, respectively. T (·, ·) and
I(·, ·) represent the value of the pixel at a location. If the images exactly match, the
result will be zero [33].

2.3.2. Pixel differencing method using SSD

SSD is one of measures of match that is based on pixel by pixel intensity differences
between the two images [47]. It calculates the summation of squared for the product of
pixels subtraction between two images [55]. This method can be expressed as follows:

SSSD(x, y) =
M∑

x=1

N∑
y=1

(T (x, y) − I(x + u, y + v))2
.

The SSD score, like the SAD score, must be zero if the images are the same, pixel by
pixel.
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Fig. 11. Process flow of the proposed method.

3. Proposed Method

In this study, as an initial verification, we perform a data compression method that fo-
cuses on continuous data unique to 3D printers. Specifically, we target stereolithography,
which can high-resolution products, and we attempted to perform lossless compression
that can be converted into printable data.

Generally, the data printed by a 3D printer are characterized by relatively similar
upper and lower layers. In addition, the objects floating in the air cannot be directly
printed by a 3D printer because they must be suspended from another object that serves
as a base. Therefore, due to these characteristics, as an initial experiment, we verify
whether it is possible to reduce the data size of the 3D model required for printing.

Here, in consideration of versatility, the input data were 2D slice image data and the
metadata required for printing obtained from a slicer. Thus, the slice data and meta-
data were converted from the 3D model by the slicer in advance. This was a preliminary
experiment; thus, we output the intermediate results as text data to facilitate verifica-
tion of the proposed method. Finally, the results of the proposed method, which were
compressed in ZIP format including metadata, were compared with other file formats
(Fig. 11).

3.1. Creating difference data from sliced data

The slicer converted the 3D data into 2D data for each layer, and scanned the generated
2D data for each XY coordinate (Fig. 12). Here, the scanned image data contained binary
information; thus, it was possible to easily obtain internal and external information
scanned (Fig. 13). In other words, it was possible to identify positions that change
from outside to inside or inside to outside; thus, the differences in positions were stored
sequentially. In this verification, the difference of each X coordinate was obtained in
order along the y-axis (Fig. 14), and the same process was performed for all layers to
obtain the difference data at each layer.

As mentioned previously, objects fabricated using a 3D printer frequently have ap-
proximate top and bottom layers, and it is impossible to print objects that are suspended
in air that do not touch the print surface or are not connected to the object being printed.

Machine GRAPHICS & VISION 33(2):3–28, 2024. DOI: 10.22630/MGV.2024.33.2.1 .

https://mgv.sggw.edu.pl
https://doi.org/10.22630/MGV.2024.33.2.1


12 Verification of data compression focusing on continuity in 3D printing

Fig. 12. Scanning method for internal and external determination.

Fig. 13. Judgment by binarization.

Thus, some data will be continuous even in the upper and lower layers. Therefore, af-
ter obtaining the difference data in each layer, the difference based on the Z-axis was
considered. Note, as this study is an initial validation, it was decided to use the index
of the data in the upper layer if it is equal to the upper layer (Fig. 15 and Fig. 16). In
other words, this is the case of perfect matching in SSD, and this method is an extended
solution.

Fig. 14. Numericalization of continuous data for each layer.
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Fig. 15. If the y-axis values are the same data.

Fig. 16. If the y-axis values are different data.

3.2. Compression of numerical data by proposed method including metadata

For the final comparison, the text data created by the proposed method and other data,
e.g., laminate pitch data obtained by the slicer, were combined and compressed together
in ZIP format, and compared with each file format (Fig. 11). Note that this propose
method utilizes lossless compression; thus, it can be changed to a format that can be
printed with a 3D printer, e.g., the CWS format.

4. Experiments

Based on the proposed method, we verified whether there any difference could be ob-
served in the data compression results compared with other formats. Here, the exper-
iments were conducted assuming a large print size (298 mm × 164 mm × 30 mm) that
can be output by a conventional optical 3D printer. Thus, the size of each experimental
3D model was increasd or decreased to the maximum size within the above range. In
addition, the lamination pitch was set to 50 µm. Note that the size of the STL and
OBJ files used in the experiment could be changed easily because the data are based on
coordinate information.
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14 Verification of data compression focusing on continuity in 3D printing

Tab. 1. Specifications of experimental hardware and software.

Specification Value

OS Windows 11 Professional (Build 22621)
Compiler Javac 19.0.1 (Oracle JDK 19)
Slicer CHITUBOX V1.8.0 Beta

Nova3D Plugin 1.07
anycubic plugin

CPU Intel Core i9 - 12900H (2.5 GHz)
GPU GeForce RTX 3070 Ti Laptop
Memory 64 GB (DDR5)

As mentioned earlier, printing requires a sliced 2D image of each layer. Generally,
there are several software programs that convert such 3D data into 2D images, but this
time, we decided to use CHITUBOX, which is freely available and compatible with many
3D printers [12]. CHITUBOX, like a general slicer, also generates configuration files nec-
essary for printing. Configuration files other than images created with the CHITUBOX
are also saved together with the data in the proposed method during ZIP compression.
Therefore, in the evaluation, we will compare proposed file format with other file formats
as printable files. The file formats to be compared were OBJ files or STL files that are
model data, and the formats used by general stereolithography 3D printers Anycube,
Phrozen, NOVA3D, and general-purpose SLC formats.

In this experiment, compression was applied and validated on eight shapes. The
experimental hardware and software are described in Tab. 1. In the following results, the
results of the proposed method are referred to as apply ZIP after the proposed method.
As mentioned earlier, the result of the ZIPping process applied after the proposed method
can be easily decompressed and converted to a printable file because it contains the
control file for the 3D printer.

4.1. King kong bust

The complex shape model created in OBJ format shown in Fig. 17 was used for veri-
fication, and a portion of the cross-sectional view of Fig. 17 is shown in Fig. 18. The
difference in data size for each file format is shown in Tab. 2. Note that this model
contained 7,560,074 vertices and 2,985 layers.

4.2. Triceratops

The complex shape model created in STL format shown in Fig. 19 was used for veri-
fication, and a portion of the cross-sectional view of Fig. 19 is shown in Fig. 20. The
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Fig. 17. Complex King kong bust 3D model [28] (Royalty Free No Ai License from “cgtrader | General
Terms and Conditions | 21A. Royalty Free License”).

Fig. 18. Part of the cross-sectional view of the King kong bust 3D model.

difference in data size for each file format is shown in Tab. 3. Note that this model
contained 1 278 259 vertices and 2 198 layers.

Tab. 2. Data size of various file formats and data size after compression by the proposed method (King
kong bust: 7 560 074 vertices and 2 985 layers).

File type File size [bytes]

OBJ (original) [28] 529 351 777
OBJ (after ZIP compression) 158 387 269
PWS 562 164 661
Photon 566 937 601
ZIP (2D image layers + metadata) 60 117 977
slc 204 691 406
phz 611 932 743
cws 56 439 318
pwx 56 940 340
svgx 381 507 904
Apply ZIP after the proposed method 14 730 722
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Fig. 19. Complex triceratops 3D model [18] (Royalty Free No Ai License from “cgtrader | General Terms
and Conditions | 21A. Royalty Free License”).

Fig. 20. Part of the cross-sectional view of the triceratops 3D model.

Tab. 3. Data size of various file formats and data size after compression by the proposed method (Tricer-
atops: 1 278 259 vertices and 2 198 layers).

File type File size [bytes]

STL (original) [18] 127 829 284
STL (after ZIP compression) 54 745 386
PWS 414 868 236
Photon 418 408 591
ZIP (2D image layers + metadata) 54 211 661
slc 69 585 774
phz 453 295 532
cws 51 863 803
pwx 46 609 868
svgx 129 712 549
Apply ZIP after the proposed method 20 520 640
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Fig. 21. Complex Plaster cast of teeth 3D model [7] (license: CC BY 4.0, by Artec 3D).

Fig. 22. Part of the cross-sectional view of the Plaster cast of teeth 3D model.

4.3. Plaster cast of teeth

The complex shape model created in OBJ format shown in Fig. 21 was used for veri-
fication, and a portion of the cross-sectional view of Fig. 21 is shown in Fig. 22. The
difference in data size for each file format is shown in Tab. 4. Note that this model
contained 999 998 vertices and 2 688 layers.

4.4. Motorcycle engine HD

The complex shape model created in OBJ format shown in Fig. 23 was used for veri-
fication, and a portion of the cross-sectional view of Fig. 23 is shown in Fig. 24. The
difference in data size for each file format is shown in Tab. 5. Note that this model
contained 999 808 vertices and 3 422 layers.

4.5. Giraffe skull

The complex shape model created in OBJ format shown in Fig. 25 was used for veri-
fication, and a portion of the cross-sectional view of Fig. 25 is shown in Fig. 26. The
difference in data size for each file format is shown in Tab. 6. Note that this model
contained 744 647 vertices and 2 540 layers.
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Tab. 4. Data size of various file formats and data size after compression by the proposed method (Plaster
cast of teeth: 999 998 vertices and 2 688 layers).

File type File size [bytes]

OBJ (original) [7] 81 400 987
OBJ (after ZIP compression) 23 484 543
PWS 505 540 271
Photon 509 593 239
ZIP (2D image layers + metadata) 38 397 319
slc 66 177 342
phz 550 203 080
cws 34 151 966
pwx 52 675 512
svgx 120 725 818
Apply ZIP after the proposed method 7 493 959

Fig. 23. Complex Motorcycle engine HD 3D model [6] (license: CC BY 4.0, by Artec 3D).

Fig. 24. Part of the cross-sectional view of the motorcycle engine HD 3D model.
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Tab. 5. Data size of various file formats and data size after compression by the proposed method (Mo-
torcycle engine HD: 999 808 vertices and 3 422 layers).

File type File size [bytes]
midrule OBJ (original) [6] 83 283 059
OBJ (after ZIP compression) 30 086 007
PWS 648 374 184
Photon 653 719 793
ZIP (2D image layers + metadata) 63 941 331
slc 89 001 582
phz 712 843 758
cws 62 687 086
pwx 85 320 032
svgx 164 447 945
Apply ZIP after the proposed method 26 801 339

Fig. 25. Complex giraffe skull 3D model [5] (license: CC BY 4.0, by Artec 3D).

4.6. Model house for train free 3D print model

The complex shape model created in OBJ format shown in Fig. 27 was used for veri-
fication, and a portion of the cross-sectional view of Fig. 27 is shown in Fig. 28. The

Fig. 26. Part of the cross-sectional view of the giraffe skull 3D model.
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Tab. 6. Data size of various file formats and data size after compression by the proposed method (Giraffe
skull: 744 647 vertices and 2 540 layers).

File type File size [bytes]

OBJ (original) [5] 61 013 447
OBJ (after ZIP compression) 20 083 573
PWS 475 426 789
Photon 479 369 665
ZIP (2D image layers + metadata) 29 136 537
slc 45 616 214
phz 510 800 838
cws 27 715 959
pwx 44 495 436
svgx 81 846 149
Apply ZIP after the proposed method 7 718 206

Fig. 27. Complex model house for train free 3D print model [39] (Royalty Free No Ai License from
“cgtrader | General Terms and Conditions | 21A. Royalty Free License”).

difference in data size for each file format is shown in Tab. 7. Note that this model
contained 339 834 vertices and 3 371 layers.

Fig. 28. Part of the cross-sectional view of the model house for train free 3D print model.
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Tab. 7. Data size of various file formats and data size after compression by the proposed method (Model
house for train free 3D print model: 339 834 vertices and 3 371 layers).

File type File size [bytes]

OBJ (original) [39] 55 109 933
OBJ (after ZIP compression) 14 153 127
PWS 634 917 533
Photon 639 893 543
ZIP (2D image layers + metadata) 20 279 624
slc 24 930 638
phz 688 854 398
cws 19 942 696
pwx 68 048 184
svgx 47 438 712
Apply ZIP after the proposed method 1 184 268

Fig. 29. Complex turbine 3D model [8] (license: CC BY 4.0, by Artec 3D).

4.7. Turbine

The complex shape model created in OBJ format shown in Fig. 29 was used for veri-
fication, and a portion of the cross-sectional view of Fig. 29 is shown in Fig. 30. The
difference in data size for each file format is shown in Tab. 8. Note that this model
contained 150 002 vertices and 1 856 layers.

4.8. Stool

The complex model created in OBJ format shown in Fig. 31 was used for verification,
and a portion of the cross-sectional view of Fig. 31 is shown in Fig. 32. The difference in
data size for each file format is given in Tab. 9. Note that this model contained 106 702
vertices and 4 237 layers.
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Fig. 30. Part of the cross-sectional view of the turbine 3D model.

Tab. 8. Data size of various file formats and data size after compression by the proposed method (Tur-
bine: 150 002 vertices and 1 856 layers).

File type File size [bytes]

OBJ (original) [8] 15 657 744
OBJ (after ZIP compression) 5 564 081
PWS 352 112 095
Photon 355 137 383
ZIP (2D image layers + metadata) 55 480 606
slc 27 272 182
phz 389 967 957
cws 53 156 143
pwx 50 088 630
svgx 50 166 142
Apply ZIP after the proposed method 22 291 844

Fig. 31. Complex stool 3D model [22] (Royalty Free No Ai License from “cgtrader | General Terms and
Conditions | 21A. Royalty Free License”).
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Fig. 32. Part of the cross-sectional of the stool 3D model.

Tab. 9. Data size of various file formats and data size after compression by the proposed method (Stool:
106 702 vertices and 4 237 layers).

File type File size [bytes]

OBJ (original) [22] 15 616 745
OBJ (after ZIP compression) 4 096 359
PWS 810 316 247
Photon 816 776 523
ZIP (2D image layers + metadata) 109 642 159
slc 45 733 614
phz 901 592 107
cws 115 805 120
pwx 131 373 624
svgx 87 396 109
Apply ZIP after the proposed method 50 387 383

5. Discussion

For complex shapes with a large number of vertices, the proposed method obtained
a higher compression ratio than the compared file formats. This is due to the large
number of vertices required to print complex shapes, resulting in large original file sizes.
However, we found that the proposed method was not necessarily effective for shapes
with a small number of vertices. For files such as OBJ and STL, which create models
based on vertex information, the file size is generally smaller when the number of vertices
is small. Therefore, in the case of a file in a general printing format that is saved as a
raster image for each layer, the file size will be larger than data with a small number
of vertices. In other words, in such a file with a small number of vertices, the proposed
method using the difference method for slice images inevitably results in a large file size.
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On the other hand, as the 3D model becomes more complex, the number of vertices
increases and the original file size also increases. In such cases, the proposed method
using the difference method based on slice data would have been more effective. Thus,
the proposed method is more effective for compressing large files that require a GPGPU
when creating slice data.

Since this is an initial experiment, the slice data are output in ASCII format like
OBJ files, but it is thought that the compression ratio can be further improved by using
a binary format. In addition, this method does not consider the features of the image
itself. It is considered that it is possible to further increase the compression ratio by
utilizing shape similarity such as symmetry.

6. Conclusion

With the recent advancements in the case of LCD 3D printers, it has become possible
to print extremely precise objects due to the high-resolution of the liquid crystal panels.
As a result, the amount of data required for 3D printing has increased significantly.
In contrast, 2D slice data, i.e., a cross-sectional view used for printing, tends to have
continuity in the data (unlike general images). Thus, by focusing on such features, a
high compression ratio can be obtained even with a method that uses a relatively simple
difference.

In this study, we performed a preliminary verification experiment, where the com-
pression results obtained by the proposed method were output as text data. In addition,
to convert the data to a printable file format, the data obtained from the slicer were
used without modification, and the final result summarized by ZIP was obtained as the
compression ratio. We found that the proposed difference method is effective; thus,
it is considered possible to improve the compression ratio further by applying a new
compression method, e.g., a binary format.

Currently, the proposed method is effective for data with a large number of vertices
that may require GPGPU processing for analysis. In other words, it is effective for large
files; however, in future, we would like to improve the compression ratio for small files
with a relatively small number of vertices.
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