
Printed by Jouve, 75001 PARIS (FR)

(19)
E

P
3 

34
5 

76
4

A
1

TEPZZ¥¥45764A_T
(11) EP 3 345 764 A1

(12) EUROPEAN PATENT APPLICATION

(43) Date of publication: 
11.07.2018 Bulletin 2018/28

(21) Application number: 17172129.3

(22) Date of filing: 22.05.2017

(51) Int Cl.:
B33Y 30/00 (2015.01) B33Y 50/00 (2015.01)

B29C 64/386 (2017.01) B29C 64/20 (2017.01)

(84) Designated Contracting States: 
AL AT BE BG CH CY CZ DE DK EE ES FI FR GB 
GR HR HU IE IS IT LI LT LU LV MC MK MT NL NO 
PL PT RO RS SE SI SK SM TR
Designated Extension States: 
BA ME
Designated Validation States: 
MA MD

(30) Priority: 05.01.2017 TW 106100336

(71) Applicants:  
• XYZprinting, Inc.

New Taipei City 22201 (TW)

• Kinpo Electronics, Inc.
New Taipei City 22201 (TW)

(72) Inventor: Yang, Yu-Jie
22201 Shenkeng Dist., New Taipei City (TW)

(74) Representative: 2K Patentanwälte Blasberg 
Kewitz & Reichel
Partnerschaft mbB 
Schumannstrasse 27
60325 Frankfurt am Main (DE)

(54) 3D PRINTING DEVICE AND PRINTING CORRECTION METHOD

(57) A 3D printing device and a printing correction
method are provided. The 3D printing device includes a
printing nozzle, a printing platform and a controller. The
printing nozzle is controlled to move on the movement
plane. The printing platform includes a first tilt sensor to
sense a tilting state of the printing platform. The controller
is coupled to the first tilt sensor. The printing correction
method adapted to the 3D printing device includes fol-

lowing steps: sensing the tilting state of the printing plat-
form; controlling the printing nozzle to be depressed in a
first position on the printing platform to change the tilting
state of the printing platform; and, correcting the relative
position of the print platform with the movement plane by
the first position and the changes of tilting state of the
printing platform sensed by the tilt sensor.
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Description

BACKGROUND OF THE INVENTION

Field of the Invention

[0001] The present invention generally relates to a
three-dimensional (3D) printing technology, in particular,
to a method for correcting a print head and a printing
platform and a 3D printing device thereof.

Description of Related Art

[0002] With the progress of Computer-Aided Manufac-
turing (CAM), the 3D printing technology is developed in
the manufacturing industry, and an original concept of
design can be manufactured rapidly by using a 3D printer.
The 3D printing technology is in fact a general name for
a series of Rapid Prototyping (RP) technologies, and a
basic principle of all of them is additive manufacturing.
An RP machine forms a sectional shape of an object in
an XY plane in a scanning manner, and intermittently
performs displacement by the thickness of layer along Z
coordinates, so as to finally form a 3D object.
[0003] In a 3D printing process, a tilt status of a printing
platform, configured to carry a 3D model, is an important
variable affecting printing quality. A severer tilt status nat-
urally causes lower printing quality. Therefore, each time
before 3D printing is performed, it is necessary to first
correct relative positions of a print head and a printing
platform, so as to amend a tilt status. However, conven-
tional technologies for correcting a print head position
are complex and time-consuming, which causes that in-
itialization of a 3D printer cannot be accelerated. There-
fore, providing a simple, accurate, and efficient 3D print-
ing device is still one of the targets for which those skilled
in the art pay great efforts.

SUMMARY OF THE INVENTION

[0004] The present disclosure provides a method for
correcting a print head and a printing platform and a 3D
printing device, in which a tilting state of the printing plat-
form can be measured and adjusted by using a tilt sensor
on the printing platform, so as to reduce time consumed
by a correction process.
[0005] A 3D printing device of an embodiment of the
present disclosure includes a print head, a printing plat-
form, and a controller. The print head is controlled by the
controller to move on a movement plane. The printing
platform includes a first tilt sensor. The first tilt sensor is
configured to sense a tilting state of the printing platform.
The controller is coupled to the first tilt sensor. The con-
troller controls the print head to press down at a first po-
sition on the printing platform to change the tilting state
of the printing platform and corrects a relative position
relationship between the printing platform and the move-
ment plane by using the first position and a change of

the tilting state sensed by the first tilt sensor.
[0006] A method for correcting a print head and a print-
ing platform of an embodiment of the present disclosure
includes the following steps: sensing a tilting state of the
printing platform by using a first tilt sensor; controlling the
print head to press down at a first position on the printing
platform to change the tilting state of the printing platform;
and correcting a relative position relationship between
the printing platform and a movement plane on which the
print head is located according to the first position and
the tilting state sensed by the first tilt sensor.
[0007] On the basis of the above, in the present dis-
closure, by means of disposing a first tilt sensor on a
printing platform, a print head may be provided with no
limit switch, which reduces the weight of the print head,
so that a movement speed of the print head is increased.
In addition, the 3D printing device of the present disclo-
sure may also learn tilt degrees of a printing platform ad
a moving mechanism by using tilt sensors disposed on
the printing platform and the moving mechanism, which
configured to move a print head, and perform correction
according to the tilt degrees, thereby effectively reducing
time consumed by correcting the 3D printing device.
[0008] In order to make the foregoing features and ad-
vantages of the present invention comprehensible, em-
bodiments accompanied with drawings are described in
detail below.

BRIEF DESCRIPTION OF THE DRAWINGS

[0009]

Fig. 1 shows a schematic diagram of a 3D printing
device according to a first exemplary embodiment
of the present invention;
Fig. 2 shows a flowchart of a printing correction meth-
od according to the first exemplary embodiment of
the present invention;
Fig. 3 shows a schematic diagram of a 3D printing
device according to a second exemplary embodi-
ment of the present invention; and
Fig. 4 shows a flowchart of a printing correction meth-
od according to the second exemplary embodiment
of the present invention.

DESCRIPTION OF THE EMBODIMENTS

[0010] First, it needs to be noted that, the first axis,
second axis, and third axis in the following exemplary
embodiments respectively correspond to an X axis, a Y
axis, and a Z axis in XYZ axis spaces shown in Fig. 1
and Fig. 3, but the present disclosure is not limited there-
to. In the present disclosure, the first axis and the second
axis are disposed not in parallel, but a degree of an in-
cluded angle between the first axis and the second axis
is not limited in the present disclosure.
[0011] In the present disclosure, the movement plane
is constituted by the first axis and the second axis. That
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is, an XY plane in the XYZ axis space shown in Fig. 1
and Fig. 3 is used an example in the following exemplary
embodiments, but the movement plane in the present
disclosure is not limited thereto. In a proper range, the
movement plane may be another plane with a normal
vector different from that of the XY plane. The X axis, Y
axis, and Z axis are merely used to represent different
direction vectors, and the present disclosure is not limited
to representation manners of the X axis, Y axis and Z axis.
[0012] The 3D printing device of the present disclosure
prints a 3D model according to printing information pro-
vided by an operating device. Generally, the operating
device, for example, is an electronic device having an
operating capability such as a personal computer, a note-
book computer, a smart phone, or a slate computer. Spe-
cifically, the operating device may construct a 3D model
by using Computer-Aided Design (CAD) or animation
modeling software, and slice the constructed 3D model
into a plurality of cross-sectional layers, and then, provide
printing information of the cross-sectional layers to the
3D printing device. The 3D printing device may construct
and stack a plurality of slice objects in sequence accord-
ing to printing information of the cross-sectional layers,
so as to form a 3D model. Two different exemplary em-
bodiments of the present disclosure are described below
in detail.

[First Exemplary Embodiment]

[0013] Fig. 1 shows a schematic diagram of a 3D print-
ing device according to a first exemplary embodiment of
the present invention. Referring to Fig. 1, the 3D printing
device of the this exemplary embodiment includes a print
head 110, a printing platform 120, a controller 130, and
a moving mechanism constituted by a moving element
142 and a fastening element 144.
[0014] The print head 110 is configured to spray a ma-
terial needed for printing. Different types of print heads
are disposed for forms of 3D printing devices. For exam-
ple, the print head 110 may be a print head that is con-
figured to heat, melt, and spray a laminated material or
a print head that directly sprays the laminated material,
and the present disclosure is not limited to a form of the
print head 110.
[0015] The print head 110 is disposed on the moving
mechanism. The moving mechanism includes the mov-
ing element 142 and the fastening element 144. The mov-
ing element 142 is disposed along a first axis, the fas-
tening element 144 is disposed a long a second axis, and
the moving element 142 is connected to the fastening
element 144. The moving element 142 and fastening el-
ement 144 perform implementation by means of an elec-
tric slide rail, a movable motor, or the like, but the present
disclosure is not limited thereto.
[0016] Specifically, the print head 110 is disposed on
the moving element 142 of the moving mechanism, and
the print head 110 is actuated by the moving element
142 to move along the first axis. Moreover, the moving

element 142 is connected to the fastening element 144,
and the moving element 142 is actuated by the fastening
element 144 to move along the second axis, so as to
indirectly enable the print head 110 to move along the
second axis. In addition, a vertical element, for example,
a movable long rod, is disposed between the moving el-
ement 142 and the print head 110. The print head 110
is actuated by the vertical element to move toward the
third axis. Therefore, by means of actuation of the moving
element 142, the fastening element 144, and the vertical
element, the print head 110 can move along a first axial
direction, a second axial direction, and a third axial di-
rection in space and spray the laminated material, so as
to print a 3D model.
[0017] The printing platform 120 is configured to carry
the printed 3D model. The printing platform 120 is also
provided with a platform tilt adjusting mechanism 124,
configured to adjust the tilting state of the printing platform
120. The platform tilt adjusting mechanism 124 performs
height adjustment and horizontal adjustment by means
of a plurality of step motors, but the present disclosure
is not limited thereto.
[0018] The controller 130 is configured to receive the
printing information and control, according to the printing
information, the print head 110 to perform 3D printing.
The controller 130, for example, is a Central Processing
Unit (CPU), a programmable microprocessor, a program-
mable controller, an Application Specific Integrated Cir-
cuit (ASIC), another similar device, or a combination of
the devices.
[0019] In other embodiments of the present disclosure,
the 3D printing device, for example, further includes a
transmission receiving port and a storage unit. The trans-
mission receiving port is configured to receive printing
information or a control instruction transmitted from an-
other operating device. The transmission receiving port,
for example, conforms to the Serial Advanced Technol-
ogy Attachment (SATA) standard, the Universal Serial
Bus (USB) standard, the Parallel Advanced Technology
Attachment (PATA) standard, or another suitable stand-
ard. The storage unit is configured to store printing infor-
mation or an control instruction transmitted from another
operating device and, for example, is a hard disk drive
(HDD), a random access memory (RAM), a flash mem-
ory, or a combination of the foregoing various compo-
nents.
[0020] In a general process of performing 3D printing,
in order to perform accurate positioning, the movement
plane where the print head 110 moves and the printing
platform 120 are disposed in parallel to each other. Due
to factors such as the environment, the gravity, the tem-
perature, and the load, it would be easy for the movement
plane where the print head 110 moves and the printing
platform 120 to present a non-parallel state, so that an
error occurs at a position where a material is sprayed.
Therefore, printing correction before 3D printing is per-
formed is an important part of 3D printing. Existing print-
ing correction is calculating a relative position relation-
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ship between the movement plane on which the print
head 110 is located and the printing platform 120 by dis-
posing a limit switch on the print head 110 and by con-
trolling the print head 110 to press down at a plurality of
points on the printing platform 120 and adjusting a tilt of
the printing platform 120 according to the relative position
relationship.
[0021] However, disposition of the limit switch increas-
es the weight of the print head 110, resulting in a low
movement speed of the print head 110. In addition, be-
cause the relative position relationship is calculated by
controlling the print head 110 to press down at the plu-
rality of points on the printing platform 120, in order to
obtain a needed value and increase accuracy of correc-
tion, in common correction, it is necessary to press down
at a plurality of points to obtain a correction value, result-
ing in a tediously long correction process.
[0022] In order to reduce the time consumed by the
correction process, the printing platform 120 of the
present disclosure is provided with the first tilt sensor 122
to sense a tilting state of the printing platform 120. In
addition, the tilting state of the printing platform 120 is
corrected by using the tilting state of the printing platform
120 sensed by the first tilt sensor 122. In addition, in this
exemplary embodiment, a second tilt sensor 146 is fur-
ther disposed on the moving element 142, to measure a
tilting degree of the movement plane. The controller 130
further controls, according to the tilting state of the print-
ing platform 120 measured by the first tilt sensor 122 and
a tilting state of the movement plane measured by the
second tilt sensor 146, the platform tilt adjusting mech-
anism 124 to adjust the printing platform 120, so as to
perform printing correction. The first tilt sensor 122 and
the second tilt sensor 146 may be an accelerometer, a
magnetic sensor, an electronic compass sensor, a gyro-
scope, a rotation vector sensor, a three-axis linear ac-
celeration sensor, a light sensitive tilt sensor, and the
like, and the present disclosure does not limit the types
of the first tilt sensor 122 and the second tilt sensor 146.
[0023] An implementation method of correcting the 3D
printing device by using the first tilt sensor 122 and the
second tilt sensor 146 in this exemplary embodiment is
described below in detail by referring to Fig. 1 and Fig. 2.
[0024] Fig. 2 shows a flowchart of a printing correction
method according to the first exemplary embodiment of
the present invention. Referring to Fig. 1 and Fig. 2 at
the same time, in a process of performing printing cor-
rection in the exemplary embodiment of the present dis-
closure, steps 210 to 230 are performed first to correct
relative positions of the movement plane (namely, the xy
plane) and the printing platform 120. Subsequently, steps
240 to 250 are performed to correct relative positions of
the print head and the printing platform 120 in the third
axial direction (namely, the z axis).
[0025] In step 210, a controller 130 senses a tilting
state of a movement plane by using a second tilt sensor
146. For example, a tilt angle of the movement plane is
sensed by using the second tilt sensor 146.

[0026] In step 220, the controller 130 senses a tilting
state of a printing platform 120 by using a first tilt sensor
122. For example, a tilt angle of the printing platform 120
is sensed by using the first tilt sensor 122. In addition, in
step 230, the controller 130 adjusts the tilting state of the
printing platform 120 by using a platform tilt adjusting
mechanism 124 to make tilt values obtained by the first
tilt sensor 122 and the second tilt sensor 146 the same,
so as to make the printing platform 120 and the move-
ment plane parallel.
[0027] Specifically, in order to make a printed 3D model
more accurate, the printing platform 120 and the move-
ment plane where the print head 110 moves are disposed
in a relatively parallel manner. In this exemplary embod-
iment, because the first tilt sensor 122 and the second
tilt sensor 146 are respectively disposed on the printing
platform 120 and moving element 142, the controller 130
can perform comparison and calculate a value difference
between tilt angles directly according to the tilt values
measured by the first tilt sensor 122 and second tilt sen-
sor 146 (for example, the tilt degrees measured by the
first tilt sensor 122 and second tilt sensor 146). Subse-
quently, the controller 130 further adjusts the tilting de-
gree of the printing platform 120 according to the value,
so as to make the printing platform 120 and the move-
ment plane parallel to each other.
[0028] In step 240, the controller 130 controls the print
head 110 to press down at a first position P1 on the print-
ing platform 120 to change the tilting state of the printing
platform 120. In addition, in step 250, the controller 130
corrects a relative position relationship between the print-
ing platform 120 and a movement plane on which the
print head 110 is located according to the first position
P1 and the tilting state measured by the first tilt sensor
122.
[0029] Specifically, when the print head 110 presses
down and gets contact with the first position P1, because
the first tilt sensor 122 detects that the tilting state of the
printing platform 120 changes, the controller 130 deter-
mines that print head 110 presses down to the printing
platform 120. At this time, the controller 130 obtains a
displacement of the print head 110 in the third axial di-
rection, and controls, according to the displacement in
the third axial direction, the platform tilt adjusting mech-
anism 124 to adjust the height of the printing platform
120. For example, when the displacement of the print
head 110 in the third axial direction is higher than a preset
displacement in the third axial direction, the controller
130 controls the platform tilt adjusting mechanism 124
to adjust the height of the printing platform 120. Hence,
the controller 130 corrects relative positions of the print
head 110 and the printing platform 120 in the third axial
direction.
[0030] By means of steps 210 to 250, the controller
130 first corrects the relative positions of the movement
plane where the print head 110 moves and the printing
platform 120, and subsequently, the controller 130 further
corrects the relative positions of the print head 110 and
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the printing platform 120 in the third axial direction.
Hence, the movement plane of the print head 110, the
third axis direction, and positions of the printing platform
120 relative to three axial directions can be accurately
corrected.
[0031] In this exemplary embodiment, by means of dis-
posing the first tilt sensor 122 and the second tilt sensor
146, the print head 110 no longer needs to be provided
with a limit switch, so that the weight of the print head
110 is reduced. In addition, the controller 130 only needs
to control the print head 110 to press down at one point,
so as to correct the third axis direction (for example, the
Z axis). Therefore, by means of the implementation man-
ner of this exemplary embodiment, the time consumed
for correcting the 3D printing device can be effectively
reduced.

[Second Exemplary Embodiment]

[0032] Fig. 3 shows a schematic diagram of a 3D print-
ing device according to a second exemplary embodiment
of the present invention. Fig. 4 shows a flowchart of a
printing correction method according to the second ex-
emplary embodiment of the present invention.
[0033] Referring to Fig. 3, in this exemplary embodi-
ment, a 3D printing device includes a print head 110, a
printing platform 120, and a controller 130. The print head
110 moves on a movement plane by means of a moving
element 142 and a fastening element 144. The printing
platform 120 includes a first tilt sensor 122 and a platform
tilt adjusting mechanism 124. Because implementation
manners of the print head 110, the printing platform 120,
and the controller 130 are described in the first exemplary
embodiment, the descriptions thereof are omitted herein.
[0034] The first exemplary embodiment differs from the
second exemplary embodiment in that the second tilt
sensor 146 is not disposed in this exemplary embodi-
ment. That is, this exemplary embodiment only includes
the first tilt sensor 122, and the controller 130 performs
printing correction according to a tilt angle measured by
the first tilt sensor 122 in a manner of pressing down the
print head 110. A correction process of this exemplary
embodiment is described by referring to Fig. 4.
[0035] Referring to Fig. 4, in a process of performing
printing correction, similar to Fig. 3, the controller 130
first performs steps 410 to 430 to correct relative positions
of the movement plane (namely, the xy plane) and the
printing platform 120. Subsequently, steps 440 to 450
are performed to correct relative positions of the print
head 110 and the printing platform 120 in the third axial
direction (namely, the z axis).
in step 410, a controller 130 senses a tilting state of a
printing platform 120 by using a first tilt sensor 122. Sub-
sequently, in step 420m the controller 130 controls a print
head 110 to press down at a plurality of positions on the
printing platform 120 to change the tilting state of the
printing platform 120. Moreover, in step 430, the control-
ler 130 corrects a relative position relationship between

the printing platform 120 and a movement plane on which
the print head 110 is located according to the plurality of
positions and the tilting state measured by the first tilt
sensor 122.
[0036] Specifically, in step 420, the print head 110
presses down at a first position P1, a second position
P2, and a third position P3 separately. When the print
head 110 presses down and gets contact with the first
position P1, because the first tilt sensor 122 detects that
the tilting state of the printing platform 120 changes, the
controller 130 determines that print head 110 presses
down to the printing platform 120. At this time, the con-
troller 130 obtains a displacement of the print head 110
in a third axial direction when the print head 110 presses
down at the first position P1. Similarly, the controller 130
controls the print head 110 to press down at the second
position P2 and third position P3, so as to respectively
obtain displacements of the print head 110 in the third
axial direction when the print head 110 presses down at
the second position P2 and third position P3.
[0037] After the controller 130 obtains the displace-
ments of the print head 110 in the third axial direction at
the first position P1, second position P2, and third position
P3, the controller 130 can calculate a relative tilting state
between the movement plane and the printing platform
120 according to the displacements in the third axial di-
rection at the first position P1, second position P2, and
third position P3. Specifically, the controller 130 controls
positions where the control print head 110 descends, that
is, coordinate points of the first position P1, second po-
sition P2, and third position P3 in a first axial direction
and a second axial direction are known. The controller
130 further obtains displacements in the third axial direc-
tion at the first position P1, second position P2, and third
position P3 by pressing down the print head, so as to
obtain third axial coordinates of the first position P1, sec-
ond position P2, and third position P3 relative to the
movement plane. Therefore, all coordinates of the first
position P1, second position P2, and third position P3
are known. On the basis of the above, the controller 130
can calculate a relative tilting state between the move-
ment plane and the printing platform 120 according to a
mathematical manner such as a trigonometric function
or a vector operation. Therefore, the controller 130 may
further control the platform tilt adjusting mechanism 124
according to the calculated relative tilting state to adjust
the printing platform 120, so as to make the printing plat-
form 120 and the movement plane present a parallel
state.
[0038] Steps 440 to 450 are used for correcting relative
positions of the print head 110 and the printing platform
120 in the third axial direction. Implementation methods
and processes of steps 440 to 450 are the same as those
of steps 210 to 230 in Fig. 2, and the descriptions thereof
are omitted herein.
[0039] In this exemplary embodiment, by means of dis-
posing the first tilt sensor 122, the print head 110 no long-
er needs to be provided with a limit switch, so that the
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weight of the print head 110 is reduced, and a movement
speed of the print head 110 is increased. Therefore, by
means of the implementation manner of this exemplary
embodiment, the time consumed for correcting the 3D
printing device can also be effectively reduced.
[0040] In conclusion, in the present disclosure, by
means of disposing a first tilt sensor on a printing plat-
form, a print head may be provided with no limit switch,
which reduces the weight of the print head, so that a
movement speed of the print head is increased. In addi-
tion, by means of further disposing a second tilt sensor
on a moving mechanism, a controller may directly adjust
relative positions of a movement plane and the printing
platform according to tilt values measured by the first tilt
sensor and second tilt sensor. Hence, it is only needed
to control the print head to press down at one point on
the printing platform, so as to correct relative positions
of the movement plane and the printing platform in a first
axial direction, a second axial direction, and a third axial
direction. Therefore, by means of the 3D printing device
of the present disclosure, the time consumed for correct-
ing the 3D printing device can be effectively reduced.

Claims

1. A three-dimensional (3D) printing device, compris-
ing:

a print head (110), controlled to move on a move-
ment plane;
a printing platform (120), comprising a first tilt
sensor (122), wherein the first tilt sensor (122)
is configured to sense a tilting state of the print-
ing platform (120); and
a controller (130), coupled to the first tilt sensor
(122),
wherein the controller (130) controls the print
head (110) to press down at a first position (P1)
on the printing platform (120) to change the tilt-
ing state of the printing platform (120) and cor-
rects a relative position relationship between the
printing platform (120) and the movement plane
by using the first position (P1) and a change of
the tilting state sensed by the first tilt sensor
(122).

2. The 3D printing device according to claim 1, further
comprising:

a moving mechanism, configured to move the
print head (110) on the movement plane,
wherein the moving mechanism comprises a
second tilt sensor (146), the second tilt sensor
(146) is coupled to the controller (130) and con-
figured to sense a tilting state of the movement
plane,
the controller (130) further respectively obtains

the respective tilting states of the printing plat-
form (120) and the movement plane by means
of the first tilt sensor (122) and the second tilt
sensor (146) to correct the relative position re-
lationship between the printing platform (120)
and the movement plane.

3. The 3D printing device according to claim 1 or 2,
wherein the moving mechanism further comprises:

a moving element (142), disposed along a first
axis (X axis), wherein the print head (110) is dis-
posed on the moving element (142) and moves
along the first axis (X axis); and
a fastening element (144), disposed along a sec-
ond axis (Y axis), wherein the fastening element
(144) actuates the moving element (142) to
move along the second axis (Y axis), wherein:

the first axis (X axis) and the second axis
(Y axis) are disposed not in parallel, and the
first axis (X axis) and the second axis (Y
axis) constitute the movement plane.

4. The 3D printing device according to claim 2 or 3,
wherein the second tilt sensor (146) is disposed on
the moving element (142).

5. The 3D printing device according to any of the claims
2 to 4, further comprising:

a platform tilt adjusting mechanism (124), con-
figured to adjust the tilting state of the printing
platform (120).

6. The 3D printing device according to claim 5, wherein
the controller (130) adjusts the tilting state of the
printing platform (120) by using the platform tilt ad-
justing mechanism (124) to make tilt values obtained
by the first tilt sensor (122) and the second tilt sensor
(146) the same, so as to make the printing platform
(120) and the movement plane parallel.

7. The 3D printing device according to any of the claims
1 to 6, wherein the controller (130) further controls
the print head (110) to press down at a plurality of
positions on the printing platform (120) to change
the tilting state of the printing platform (120) and cor-
rects the relative position relationship between the
printing platform (120) and the movement plane by
using the positions and a change of the tilting state
sensed by the first tilt sensor (122).

8. A method for correcting a print head (110) and a
printing platform (120), comprising:

sensing a tilting state of the printing platform
(120) by using a first tilt sensor (122);
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controlling the print head (110) to press down at
a first position (P1) on the printing platform (120)
to change the tilting state of the printing platform
(120); and
correcting a relative position relationship be-
tween the printing platform (120) and a move-
ment plane on which the print head (110) is lo-
cated according to the first position (P1) and the
tilting state sensed by the first tilt sensor (122).

9. The method for measuring a height difference ac-
cording to claim 8, further comprising:

sensing a tilting state of the movement plane by
using a second tilt sensor (146), wherein the
second tilt sensor (146) is disposed on a moving
mechanism (142) configured to move the print
head (110); and
adjusting the tilting state of the printing platform
(120) by using a platform tilt adjusting mecha-
nism (124) to make tilt values obtained by the
first tilt sensor (122) and the second tilt sensor
(146) the same, so as to make the printing plat-
form (120) and the movement plane parallel.

10. The method for measuring a height difference ac-
cording to claim 8 or 9, further comprising:

controlling the print head (110) to press down at
a plurality of positions on the printing platform
(120) to change the tilting state of the printing
platform (120) and correcting the relative posi-
tion relationship between the printing platform
(120) and the movement plane by using the po-
sitions and a change of the tilting state sensed
by the first tilt sensor (122).
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