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(54) METHOD FOR COMPENSATING COLORING RANGE OF COLORED 3D OBJECT

(57) A method for compensating coloring range of
colored 3D object is disclosed. The method includes fol-
lowing steps: importing a 3D object; performing an object
slicing process to the 3D object for generating multiple
object printing-route information for multiple printing lay-
ers; performing an image slicing process to the 3D object
for generating multiple color printing-route information for
the multiple printing layers; performing an extension
process to the color printing-route information for gener-
ating updated color printing-route information, the updat-
ed color printing-route information may cover extension
blocks respectively generated from each sliced object
after the sliced object is printed.
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Description

BACKGROUND OF THE INVENTION

Field of the Invention

[0001] The technical field relates to a colored 3D ob-
ject, especially to a method for compensating coloring
range of colored 3D object.

Description of Prior Art

[0002] In view of maturity of 3D print technology, and
reduced volume and price of 3D printer, 3D printer gets
popular in recent years. For making a completely printed
3D model more acceptable to the user, some manufac-
turers have developed a 3D printer that can print a full-
color 3D model.
[0003] The aforementioned 3D printer prints, while an
object block is mainly formed by spraying material ac-
cording to a printing route, then a coloring block is formed
by directly spraying colored ink on the forming material
according to the same or similar printing route, thus the
object block is colored by the coloring block. In this way,
a full colored 3D model can be formed through stacking
colored object blocks.
[0004] Refer to Fig. 1A, Fig. 1A shows a sectional view
of a first 3D object of related art. As shown in Fig. 1A, a
3D object 1 is mainly formed by an object block 11 and
a coloring block 12 covering the object block 11. As de-
scribed above, the 3D printer uses the same or similar
printing route to print the object block 11 and to print the
coloring block 12, thus the coloring block 12 could com-
pletely cover the object block 11 as shown in Fig. 1A.
However, the coloring block 12 generated often cannot
completely cover the object block 11 when printing, thus
part of a contour of the printed 3D model is not colored.
[0005] Taking a fused deposition modeling (FDM) 3D
printer for example, the 3D printer uses a thermoplastic
wire as a forming material. The forming material has a
particular weight itself, and sprays under molten condi-
tion, thus the object block 11 usually collapses and ex-
tends when printing.
[0006] Refer to Fig. 1B, Fig. 1B shows a sectional view
of a second 3D object of related art. An adjacent exten-
sion block 110 is generated when the printed object block
11 collapses and extends. The printing route of the color-
ing block 12 does not record the extension block 110,
thus when the 3D printer prints the coloring block 12 on
the object block 11 according to the printing route, the
extension block 110 will not be covered (that is, the object
block 11 extending cannot be completely covered), and
the extension block 110 cannot be colored.

SUMMARY OF THE INVENTION

[0007] The disclosure is directed to provide a method
for compensating coloring range of colored 3D object,

the method compensates coloring of extension block of
an object.
[0008] In one of the exemplary embodiments, the
method mainly includes the following steps: importing a
3D object by a processor; performing an object slicing
process to the 3D object, for generating multiple object
of multiple printing layers; performing an image slicing
process to the 3D object, for generating multiple color
printing route information of multiple printing layers; per-
forming an extension process to the multiple color print-
ing route information respectively, for generating multiple
updated color printing route information. The updated
color printing route information can cover an extension
block generated by each sliced object printed.
[0009] In this way, a 3D printer controls a 3D nozzle to
sequentially print sliced object of multiple printing layers
according to the multiple printing route information, and
controls a 2D nozzle to perform coloring to the sliced
object of each printing layer according to the multiple
updated color printing route information respectively
when printing a 3D model.
[0010] Compared with technical scheme of related art,
each exemplary embodiment of the present disclosure
performs coloring compensation to extension block gen-
erated from each sliced object printed, to avoid non-color-
ed contour of a printed full-colored 3D model resulting
from lack of coloring range.

BRIEF DESCRIPTION OF DRAWING

[0011] One or more exemplary embodiments of the
present disclosure are illustrated by way of example and
not limitation in the figures of the accompanying draw-
ings, in which like references indicate similar elements.
These drawings are not necessarily drawn to scale.

Fig. 1A shows a sectional view of a first 3D object of
related art.
Fig. 1B shows a sectional view of a second 3D object
of related art.
Fig. 2 shows a diagram of a 3D printer according to
an exemplary embodiment of the present disclosure.
Fig. 3 shows a flowchart of slicing and printing ac-
cording to an exemplary embodiment of the present
disclosure.
Fig. 4A shows a diagram of the present disclosure
before the coloring range before compensating.
Fig. 4B shows a diagram of the present disclosure
with the coloring range compensated.
Fig. 5 shows a diagram of extension range according
to an exemplary embodiment of the present disclo-
sure.
Fig. 6 shows a flowchart of compensation according
to an exemplary embodiment of the present disclo-
sure.
Fig. 7 shows a diagram of a 3D object.
Fig. 8 shows a diagram of a partially amplified con-
tour according to an exemplary embodiment of the
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present disclosure.
Fig. 9 shows a flowchart of determining extension
direction according to an exemplary embodiment of
the present disclosure.
Fig. 10 shows a diagram of extension direction ac-
cording to an exemplary embodiment of the present
disclosure.
Fig. 11 shows a flowchart of determining color of an
extension range.
Fig. 12 shows a diagram of an extension range ac-
cording to another exemplary embodiment of the
present disclosure.

DETAILED DESCRIPTION OF THE INVENTION

[0012] The present disclosure discloses a method for
compensating a coloring range of a colored 3D object
(hereafter "the method"), the method is mainly applied
for a 3D printer equipped with a nozzle for spraying form-
ing material and a nozzle for spraying colored ink, and
capable of printing a full-colored 3D model.
[0013] Refer to Fig. 2, Fig. 2 shows a diagram of a 3D
printer according to an exemplary embodiment of the
present disclosure. The exemplary embodiment in Fig.
2 discloses a 3D printer (hereafter the printer 2), the print-
er 2 has a print platform 21, a 3D nozzle 22 is arranged
on the print platform 21 for spraying forming material to
print 3D object, and a 2D nozzle 23 is arranged on the
print platform 21 for spraying different colored ink to per-
form coloring to 3D object.
[0014] The 2D nozzle 23 can be an ink nozzle used by
existing plane printer, connected to multiple inkjets at rear
side, the multiple inkjets store different colored inks. In
an exemplary embodiment, the 2D nozzle 23 can be con-
nected to four inkjets at rear side, the four inkjets respec-
tively store cyan, magenta, yellow and black inks.
[0015] In the exemplary embodiment shown in Fig. 2,
the printer 2 is a fused deposition modeling (FDM) 3D
printer for example, the 3D nozzle 22 uses thermoplastic
wires as forming material.
[0016] In the exemplary embodiment shown in Fig. 2,
the 3D nozzle 22 and the 2D nozzle 23 are arranged on
the same control rod 24. Specifically, the 3D nozzle 22
and the 2D nozzle 23 are respectively arranged at two
opposite sides of the control rod 24a, and the printer 2
controls the control rod 24 to respectively move the 3D
nozzle 22 and the 2D nozzle 23. In other exemplary em-
bodiments, the printer 2 also can be arranged with the
multiple control rods, and using the control rods to re-
spectively arrange and control the 3D nozzle 22 and the
2D nozzle 23.
[0017] The printer 2 mainly controls the 3D nozzle 22
to print sliced object of each printing layer of a colored
3D object on the print platform 21 layer by layer, and
controls the 2D nozzle 23 to perform coloring to each
printed sliced object when performing printing.
[0018] Please also refer to Fig. 3, Fig. 3 shows a flow-
chart of slicing and printing according to an exemplary

embodiment of the present disclosure. Specifically, Fig.
3 discloses the multiple compensating steps performing
coloring range compensating by the printer 2 or a proc-
essor of a computer device (not shown) connected to the
printer 2, and the multiple print step performing printing
and coloring of the 3D object by the printer 2 according
to compensated information.
[0019] As shown in Fig. 3, a 3D object is imported by
the printer 2 or the processor of the computer device first
(step S10). The 3D object is mainly an edited 3D object,
an entity full-colored 3D model can be printed when the
printer 2 performs printing.
[0020] After the 3D object imports the 3D object com-
pletely, then the processor respectively performs a 3D
object process program (step S12) and a 2D image proc-
ess program (step S14) to the 3D object. In an exemplary
embodiment, the processor can perform the 3D object
process program first and then perform the 2D image
process program, vice versa. In other exemplary embod-
iments, the processor also performs the 3D object proc-
ess program and the 2D image process program syn-
chronously by multiplexing process, not limited here.
[0021] Specifically, in the 3D object process program,
the processor performs an object slicing process to the
3D object, for generating object printing route information
of multiple printing layers (step S120). A number of the
object printing route information equals to that of the mul-
tiple printing layers, that is, each printing layer of the 3D
object has a corresponding object printing route informa-
tion, and each of the object printing route information
respectively describes an object contour of the corre-
sponding printing layer.
[0022] Then the processor stores the object printing
route information as the multiple route files respectively
corresponding to the multiple printing layers (step S122).
Specifically, the processor stores the multiple route files
in a storage unit of the printer 2 or the computer device.
In an exemplary embodiment, the processor stores the
multiple route files in a portable storage device by a con-
nection port. In another exemplary embodiment, the
processor also stores the multiple route files in a data-
base of cloud through network.
[0023] In the 2D image process program, the proces-
sor performs an image slicing process to the 3D object,
for generating multiple color printing route information of
multiple printing layers (step S140). A number of the mul-
tiple color printing route information equals to that of the
multiple printing layers, that is, each printing layer of the
3D object has one corresponding color printing route in-
formation, and each of the color printing route information
respectively describes an original color contour of the
corresponding printing layer.
[0024] In an exemplary embodiment, the number of
the printing layers generated after the processor per-
forms the image slicing process, and the number of the
printing layers generated after the processor performs
the object slicing process. The number of the multiple
color printing route information equals to that of the object
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printing route information, and each of the original color
contours respectively has printing route the same with or
similar to that of the object contour on the same printing
layer.
[0025] After the step S140, the processor further per-
forms an extension process to the color printing routes
respectively, for generating the multiple updated color
printing route information (step S142). In the exemplary
embodiment, each of the updated color printing route in-
formation respectively describes an extended color con-
tour of the corresponding printing layer.
[0026] After the step S142, the processor stores,
through the above-mentioned storage unit, portable stor-
age device or database, the updated color printing route
information to be the multiple image files respectively cor-
responding to the multiple printing layers (step S144).
[0027] Please also refer to Fig. 4A and Fig. 4B, which
respectively shows a diagram of the present disclosure
before the coloring range before compensating, and a
diagram of the present disclosure with the coloring range
compensated. The printer 2 prints an object block 11 ac-
cording to the route indicated by the object printing route
information of a printing layer first, then performs coloring
to the object block 11 according to the route indicated by
the color printing route information of the same printing
layer to perform printing, for generating a coloring block
12 completely covering the object block 11.
[0028] As shown in Fig. 4A, after being printed, the
printed object block 11 collapse, and extend to form an
extension block 110 due to gravity, the weight of the form-
ing material itself, and the molten state. If the printer 2
directly prints the coloring block 12 according to the route
indicated by the color printing route information, the color-
ing block 12 will not cover the extension block 110. The
extension block 110 is located at the outer contour range
of the full-colored 3D model, thus if the coloring is not
correct, appearance of the full-colored 3D model will be
effected much.
[0029] In step S142 shown in Fig. 3, the method per-
forms the extension process to the color printing route
information for generating the updated color printing
route information. As shown in Fig. 4B, the printer 2 per-
forms printing according to the route indicated by the up-
dated color printing route information, to form a compen-
sated coloring block 13 on the object block 11. In the
exemplary embodiment, the compensated coloring block
13 can completely cover the object block 11 and the ex-
tension block 110.
[0030] The method of the present disclosure respec-
tively records the updated color printing route information
mentioned above to be the image files, thus if the printer
2 controls the 2D nozzle 23 to perform coloring according
to the image files, then no outer contour of the printed
full-colored 3D model will not be colored.
[0031] Refer to Fig. 3 again, after the step S12 and the
step S14, the processor completes the compensating
program of the coloring range of the 3D object.
[0032] The printer 2 can read the route files from the

storage unit, the portable storage device or the database
during printing, to control the 3D nozzle 22 of the printer
2 according to the route files, to print the sliced object of
a printing layer (for example, the first layer) (step S16).
In addition, the printer 2 can read the image files from
the storage unit, the portable storage device or the da-
tabase, and can control the 2D nozzle 23 according to
the image files when printing the sliced object, for per-
forming coloring to the sliced object of the same printing
layer (step S18).
[0033] After the sliced object of a printing layer is print-
ed and colored completely, the printer 2 determines if a
full-colored 3D model corresponding to the 3D object is
printed completely (step S20). That is, the printer 2 de-
termines if printing and coloring of all printing layers of
the 3D object is completed. If the full-colored 3D model
is not printed completely (that is, the printing layer of the
3D object printed currently is not the last printing layer),
then the printer 2 further obtains the route files and the
image files of the next printing layer (step S22), and per-
forms the step S16 and the step S18 again, to perform
printing and coloring of the next printing layer, this is re-
peated till the full-colored 3D model is printed completely.
[0034] In the following, please refer to Fig. 5, Fig. 5
shows a diagram of extension range according to an ex-
emplary embodiment of the present disclosure. As men-
tioned above, the color printing route information de-
scribes an original color contour 120 of the corresponding
printing layer, while the updated color printing route in-
formation describes an extended color contour 14 of the
corresponding printing layer. As shown in the exemplary
embodiment in Fig. 5, a slicing plane 4 is used for exam-
ple, and a pixel 5 is used as the smallest unit for example.
[0035] As shown in Fig. 5, in an exemplary embodi-
ment, the extended color contour 14 is generated from
an extension distance 15 extended from the correspond-
ing original color contour 120, and the extended color
contour 14 covers an extension range 16. In the exem-
plary embodiment, the area of the extension range 16
equals to that of the extension block 110 generated from
the printed sliced object on the same printing layer.
[0036] In an exemplary embodiment, the extension
distance 15 can be e3p, wherein e is a predetermined
extension parameter of the printer 2, p is a size of the
pixel 5 applied to the 3D object. Specifically, different 3D
printer can apply different 3D nozzle and different forming
material, and forming material spraying from different 3D
nozzles can have different extension levels, different
forming material spraying from the same 3D nozzle also
can have different extension levels. The aforementioned
predetermined extension parameter is a parameter set
according to the extension level indicated from an exper-
iment performed to the printer 2 used by the method of
the present disclosure in advance.
[0037] The aforementioned p is the size of the pixel
applied to the 3D object, the size of pixels of plane in
algorithm actually is determined by developer of the al-
gorithm, if the number of pixels in unit area is larger, then
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the size of each pixel is smaller, and the outputted color
files is more delicate and calculation needs more time.
[0038] Please refer to Fig. 6 in the following, Fig. 6
shows a flowchart of compensation according to an ex-
emplary embodiment of the present disclosure. Fig. 6
further describes how the step S 14 in Fig. 3 performs
the extension process.
[0039] First, after performing the image slicing proc-
ess, the processor obtains the multiple color printing
route information (step S30), then, respectively deter-
mines an extension direction of the original color contour
described by each of the color printing route information
(step S32). The processor further calculates an extension
distance of the original color contour in the extension
direction (step S34). Then the processor calculates an
extension range of each of the original color contour ac-
cording to each of the extension direction and each of
the extension distance respectively (step S36). Besides,
the processor also can calculate the corresponding ex-
tended color contour according to the original color con-
tour, the multiple extension directions and the extension
distance.
[0040] Then the processor further obtains a color in-
formation applied to each of the extension range (step
S38). Finally, the processor updates the multiple color
printing route information according to the multiple ex-
tension directions, the multiple extension ranges and the
multiple color information, to respectively generate the
corresponding updated color printing route information
(step S40).
[0041] During the modeling process of the 3D object,
the processor mainly takes the contour of the 3D object
as a combination of the multiple triangular plane, thus in
the aforementioned step S32, the processor can deter-
mine the multiple extension directions by the multiple tri-
angular plane in the 3D object. In the step S38, the proc-
essor also can determine the multiple color information
by the color of the multiple triangular plane in the 3D
object (detail described in the following).
[0042] Refer to Fig. 7, Fig. 7 shows a diagram of a 3D
object. The exemplary embodiment in Fig. 7 discloses a
3D object 6, and it can be seen from Fig. 7, for the proc-
essor, the contour of the 3D object 6 is formed by the
multiple triangular planes 61. In other words, the contour
and color of the 3D object 6 are determined by configu-
ration of the triangular plane 61. The related technical
features of the aforementioned triangular plane is known
by skilled in the art of the 3D drawing field, detailed de-
scription is not repeated here.
[0043] Please refer to Fig. 8, Fig. 8 shows a diagram
of a partially enlarged contour according to an exemplary
embodiment of the present disclosure. As mentioned
above, the color printing route information describes an
original color contour 120 of the corresponding printing
layer, and the updated color printing route information
describes an extended color contour 14 of the corre-
sponding printing layer. The printer 2 performs coloring
to the printing layer according to the image files, and per-

forms coloring to the original color contour 120, the ex-
tended color contour 14 and the extension range 16 at
the same time.
[0044] As shown in Fig. 8, if the original color contour
120 is enlarged for description, it can be seen that a curve
on the original color contour 120 of a 3D object is formed
by the multiple line segments, in the exemplary embod-
iment shown in Fig. 8, a first line segment L1, a second
line segment L2 and a third line segment L3 are used for
example. In an exemplary embodiment, the processor
mainly respectively performs calculating the extended
color contour 14 corresponding to the curve, to each of
the line segment L1-L3 on the curve respectively (that is,
each of the line segment L1-L3 is on the same original
color contour 120, but belongs to different triangular
planes).
[0045] Please also refer to Fig. 9 and Fig. 10 together,
which respectively shows a flowchart of determining ex-
tension direction according to an exemplary embodiment
of the present disclosure, and a diagram of extension
direction according to an exemplary embodiment of the
present disclosure. If the processor determines an ex-
tension direction of the original color contour 120 of one
of the printing layers (for example, performing the step
S32 in Fig. 6), the processor mainly obtains the triangular
plane 61 belonging to the original color contour 120 in
the 3D object (step S50), that is, determining the trian-
gular plane including and defining the original color con-
tour 120 in the 3D object. In the exemplary embodiment
shown in Fig. 9, the second line segment L2 on the orig-
inal color contour 120 is used for example, but not for
limiting the present disclosure.
[0046] Next, the processor obtains a normal vector n
of the triangular plane 61 (step S52). In the exemplary
embodiment shown in Fig. 10, the normal vector n is pre-
sumed to be: (nx , ny , nz). Then the processor projects
the normal vector n on the slicing plane 4 of the printing
layer, to obtain a projection vector np of the triangular
plane 61 (step S54). In the exemplary embodiment
shown in Fig. 10, the projection vector np is presumed
to be: (nx , ny , 0), in other words, the processor can set
z-axis component of the normal vector n constantly to be
0, to obtain the projection vector np (that is, z-axis com-
ponent of the projection vector np is 0).
[0047] After the step S54, the processor uses the di-
rection of the projection vector np as the extension direc-
tion of the original color contour 120 (step S56). In other
words, the extension direction is perpendicular to the
original color contour 120, and parallel to the projection
vector np of the original color contour 120.
[0048] It should be noted that the 3D object is formed
by the sliced object of multiple printing layers, the afore-
mentioned step S50 to step S56 needs to be performed
to the original color contour 120 on each sliced object,
to find out the extension direction of each of the original
color contour 120. Furthermore, the original color contour
120 in a printing layer can be formed by the multiple tri-
angular planes, that is, the multiple line segments on the
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original color contour 120 can respectively belong to dif-
ferent triangular planes, thus different line segments can
have different extension directions.
[0049] Please also refer to Fig. 11 and Fig. 12, which
respectively shows a flowchart of determining color of an
extension range, and a diagram of an extension range
according to another exemplary embodiment of the
present disclosure. If the processor determines a color
information of an extension range 16 of the original color
contour 120 (for example, performing the step S38 in Fig.
6), the processor mainly obtains the triangular plane 61
belonging to the original color contour 120 in the 3D ob-
ject (step S60). Then, projection is performed upward or
downward from the known extension range 16 (step
S62). Specifically, projection is performed upward or
downward from each pixel point in the extension range
16 respectively.
[0050] After the step S62, the processor determines if
the projection of the extension range 16 intersects with
the triangular plane 61 (step S64). If the projection of the
extension range 16 intersects with the triangular plane
61, then the color of the intersection point on the trian-
gular plane 61 is used as the color information of the
extension range 16 (step S66). Specifically, the step S66
uses the color on the intersection point of the triangular
plane 61 as the color of the pixel point, when the projec-
tion is performed on any pixel point on the extension
range 16 and the projection intersects with the triangular
plane 61.
[0051] Otherwise, if the projection of the extension
range 16 does not intersect with the triangular plane 61
(for example, the triangular plane 61 is very flat, or parallel
to the slicing plane 4 (z-axis is 0)), then the processor
does not record the color information of the extension
range 16 (step S68).
[0052] In the aforementioned exemplary embodiment,
the processor mainly refers to the color of the triangular
plane 61 corresponding to the original color contour 120,
and determines the color of each pixel point in the exten-
sion range 16. In other exemplary embodiments, the
processor also can directly replicate the color of the orig-
inal color contour 120, to directly use it as the color in-
formation of each pixel point in the extension range 16.
In the exemplary embodiment, the work loaded by the
processor can be substantially reduced. However, the
calculating method using the triangular plane 61 to de-
termine the color of the extension range 16 can make
the color of the extension range 16 be closer to the actual
appearance of the 3D object.
[0053] The method disclosed by each exemplary em-
bodiment of the present disclosure can effectively com-
pensate the color of the extension block generated from
each printed sliced object, and can make the appearance
of the printed full-colored 3D model be more accurate.

Claims

1. A method for compensating a coloring range of a
colored 3D object, the method comprising:

a) importing a 3D object (1) by a processor;
b) performing an object slicing process to the
3D object (1), for generating multiple object of
multiple printing layers;
c) performing an image slicing process to the
3D object (1), for generating multiple color print-
ing route information of multiple printing layers,
wherein each of the multiple color printing route
information respectively describes an original
color contour (120) of each of the printing layers;
d) performing an extension process to the mul-
tiple color printing route information respective-
ly, for generating multiple updated color printing
route information, wherein each of the updated
color printing route information respectively de-
scribes an extended color contour (14) of each
of the printing layer; and
e) storing the multiple object printing route infor-
mation as the multiple route files, and storing
the multiple updated color printing route infor-
mation as the multiple image files by a storage
unit.

2. The method for compensating the coloring range of
the colored 3D object of claim 1, wherein each of the
extended color contours (14) is respectively formed
by each of the original color contours (12) corre-
sponding to the extended color contours (14), each
of the original color contours (12) extends in an ex-
tension direction with an extension distance (15),
and covers an extension range (16), an area of the
extension range (16) equals to an area of an exten-
sion block (110) generated by a sliced object of each
of the printing layers after printing.

3. The method for compensating the coloring range of
the colored 3D object of claim 2, wherein the exten-
sion distance (15) is e3p, wherein e is a predeter-
mined extension parameter used by a 3D printer (2)
printing the 3D object (1), p is a value of a pixel (5)
used by the 3D object (1).

4. The method for compensating the coloring range of
the colored 3D object of one of the preceding claims,
wherein the step d comprises the following steps:

d1) obtaining the multiple color printing route in-
formation;
d2) determining an extension direction of each
of the original color contours (120);
d3) calculating an extension distance (15) of
each of the original color contour (120);
d4) calculating an extension range (16) accord-
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ing to each of the original color contours (120)
and each of the extension distances (15);
d5) obtaining a color information used by each
of the extension ranges (16); and
d6) updating the multiple color printing route in-
formation according to the multiple extension di-
rections, the multiple extension ranges (16) and
the multiple color information, for generating the
multiple updated color printing route informa-
tion.

5. The method for compensating the coloring range of
the colored 3D object of claim 4, wherein the step
d2 comprises the following steps:

d21) obtaining a triangular plane (61) corre-
sponding to each of the original color contours
(120) in the 3D object (1);
d22) obtaining a normal vector of each of the
triangular planes (61);
d23) projecting each of the normal vectors to a
slicing plane (4) of the 3D object (1) for respec-
tively obtaining a projection vector of each of the
triangular planes (61); and
d24) using a direction of each of the projection
vectors as each of the extension direction of the
original color contour (120) respectively.

6. The method for compensating the coloring range of
the colored 3D object of claim 5, wherein a z-axis
component of each of the projection vectors is 0.

7. The method for compensating the coloring range of
the colored 3D object of claim 4 or 5, wherein step
d5 replicates a color of each of the original color con-
tours (120) for respectively being the color informa-
tion of each of the extension ranges (16).

8. The method for compensating the coloring range of
the colored 3D object of one of the claims 4-7, where-
in step d5 comprises the following steps:

d51) obtaining a triangular plane (61) corre-
sponding to each of the original color contours
(120) in the 3D object (1);
d52) performing projecting up or down by each
of the extension ranges (16);
d53) using a color of the triangular plane (61) on
the intersection as the color information of the
extension range (16) when an intersection gen-
erated by a projection of any one of the extension
ranges (16), and the triangular plane (61) cor-
responding to the projection; and
d54) stopping recording the color information of
the extension range (16) when no intersection
generated by a projection of any one of the ex-
tension ranges (16), and the triangular plane
(61) corresponding to the projection.

9. The method for compensating the coloring range of
the colored 3D object of one of the preceding claims,
wherein the method further comprises:

f) controlling a 3D nozzle (22) of a 3D printer (2)
to print a sliced object of each of the printing
layers layer by layer according to the multiple
route files; and
g) controlling a 2D nozzle (23) of a 3D printer
(2) to perform coloring to the sliced object of the
same printing layer respectively according to the
multiple image files.

10. The method for compensating the coloring range of
the colored 3D object of claim 9, wherein the 3D print-
er (2) is a fused deposition modeling (FDM) 3D print-
er.
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