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(54) LEARNING‑BASED PRINTER PAPER POSITIONING METHOD, PRINTING METHOD FOR
PRINTER PAPER, AND PRINTER

(57) The present application provides a learning-
based printer paper positioning method, a printing meth-
od for printer paper, and a printer. The positioning method
comprises the following steps: triggering a learning in-
struction, and searching for a plurality of adc value crests
and a plurality of adc value troughs during the printing of
printer paper; calculating a plurality of left edge crest-
trough difference values of a plurality of measurement
printing point positions corresponding to the plurality of
adc value crests; determining a measurement position-
ing point according to the plurality of left edge crest-
trough difference values, wherein the measurement po-
sitioning point corresponds to an adc value crest; and
determining an adc reference value according to an adc
value corresponding to the measurement positioning
point, and then completing learning, so that printing units
and connection areas in the printer paper are positioned
during the printing of the printer paper according to the
adc reference value. According to the learning-based
printer paper positioning method and the printing method
for printer paper of the present application, comprehen-
sive learning can be performed on the positioning of
printer paper, so that the printer can be compatible with
more types of paper, the printing positioning accuracy is
improved, and a storage space in the printer is optimized.EP
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Description

Technical Field

[0001] The present application mainly relates to the
field of printing positioning, and in particular to a learning-
based printer paper positioning method, a printing meth-
od for printer paper, and a printer.

Background

[0002] There are many types of printer paper with label
function on the market, and different printer paper has
different characteristics of the analog-to-digital conver-
sion value adc value fed back by the sensor. In order to be
able to label different printer papers, it is necessary to
conduct label learning before printing. At present, the
paper positioning part in the commonly used printer
usually has only one reflective sensor, and the prior art
also proposes a single slope label learning method, but
the compatibility breadth of printer paper is greatly lim-
ited. In addition, label positioning needs to store and
judge a large amount of data on the adc value of the
printer paper swept over, therefore, the existing mode of
judging the printing positioning of the printer paper by the
adc value occupies relatively large RAM space, which
brings trouble to the configuration of the printer. There-
fore, how to provide a printing solution with more versa-
tility and less space occupation is an urgent problem to be
solved in the field.

Summary

[0003] The characteristics and performance of the pre-
sent application are further described by the following
embodiments and drawings.
[0004] The technical problem to be solved in the pre-
sent application is to provide a learning-based printer
paper positioning method, a printing method of printer
paper and a printer, the positioning of printer paper can be
comprehensively studied, so that the printer is compa-
tible with more types of paper and also improves the
accuracy of printing positioning, optimizing the storage
space inside the printer.
[0005] In order to solve the above-mentioned technical
problems, the present application provides a learning-
based printer paper positioning method, wherein the
printer paper includes a plurality of printing units, each
printing unit has a printing area and a connection area
arranged in sequence, and the printer paper positioning
method is suitable for positioning the printing area and
the connection area during a printing process of the
printer paper, characterized in that, the method com-
prises following steps: triggered by a learning instruction,
searching for multiple adc value crests and multiple adc
value troughs during the printing process of the printer
paper; calculating multiple left edge crest-trough differ-
ence values of multiple measurement printing point posi-

tions corresponding to the multiple adc value crests
according to the multiple adc value crests and the multi-
ple adc value troughs, wherein the left edge crest-trough
difference value is a difference between any one of adc
value crests and an adc value trough adjacent to the any
one of adc value crests; determining a measurement
positioning point according to the multiple left edge
crest-trough difference values, wherein the measure-
ment positioning point corresponds to an adc value crest;
completing learning after an adc reference value is de-
termined by an adc value corresponding to the measure-
ment positioning point, so that the printer paper position-
ing the printing unit and the connection area in the printer
paper according to the adc reference value during the
printing process.
[0006] In one embodiment of the present application,
the step of searching for multiple adc value crests spe-
cifically comprises: continuously reading adc values in a
printing direction of the printer paper, and if the adc values
continue to increase, determining the printer paper in an
adc value rising process until the adc values begin to
decrease after any one of the measurement printing point
positions, then determining the adc value crest is found,
and searching for the adc value crests for multiple printing
units respectively; and the step of searching for multiple
adc value troughs specifically comprises: continuously
reading adc values in the printing direction of the printer
paper, and if the adc values continue to decrease, de-
termining the printer paper in an adc value decreasing
process until the adc values begin to increase after any
one of the measurement printing point positions, then
determining the adc value trough is found, and searching
for the adc value troughs for multiple printing units re-
spectively.
[0007] In one embodiment of the present application, it
further comprises when the left edge crest-trough differ-
ence values corresponding to any measurement printing
point positions satisfies a positioning condition, deter-
mining the measurement printing point position as the
measurement positioning point.
[0008] In one embodiment of the present application, it
further comprises extracting N consecutive ones among
the multiple left edge crest-trough difference values, and
calculating an average value of the N consecutive left
edge crest-trough difference values as a difference aver-
age value, wherein the positioning condition includes a
ratio of the left edge crest-trough difference value corre-
sponding to any one of measurement printing point posi-
tions to the difference average value does not exceed a
difference threshold, and a range of the difference thresh-
old is 15~25.
[0009] In one embodiment of the present application, it
further comprises the following steps: obtaining at least
three measurement positioning points corresponding to
at least three adjacent printing units corresponding along
the printing direction during continuous printing process
of the printer paper, wherein the three measurement
positioning points include a first measurement position-
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ing point, a second measurement positioning point, and a
third measurement positioning point; and recording a
distance between the measurement printing point posi-
tions corresponding to the first measurement positioning
point and the second measurement positioning point as a
first distance, recording a distance between the mea-
surement printing point positions corresponding to the
second measurement positioning point and the third
measurement positioning point as a second distance, if
a difference between the first distance and the second
distance does not exceed a distance threshold, then
determining positioning is successful, and recording an
average value of the adc values corresponding to the first
measurement positioning point, the second measure-
ment positioning point and the third measurement posi-
tioning point as the adc reference value.
[0010] In one embodiment of the present application, it
further comprises comparing at least three adc values
corresponding to at least three measurement positioning
points, and if the difference between the adc value cor-
responding to any measurement positioning point x and
the adc value corresponding to any other measurement
positioning point y exceeds an adc value difference
threshold, discarding the measurement positioning point
x and searching for another measurement positioning
point again, wherein the adc value difference threshold is
a ratio of the difference value to the adc value corre-
sponding to the measurement positioning point y, and a
range of the adc value difference threshold is 30‑50%.
[0011] In one embodiment of the present application,
the distance threshold includes a ratio of a difference
between the second distance and the first distance to the
first distance, and a range of the distance threshold is 5%
to 15%.
[0012] In one embodiment of the present application, it
further comprises: after determining the measurement
printing point positions as the measurement positioning
points, allowing the printer paper to continue printing a
calibration distance to a calibration printing point, and
during the continuing printing process, continuously cal-
culating multiple left edge crest -trough difference values
according to multiple adc value crests and multiple adc
value troughs, if the left edge crest - trough difference
values corresponding to any replacement printing point
between the measurement printing point position and the
calibration printing point is greater than the left edge crest
-trough difference values corresponding to the measure-
ment printing point positions, updating the measurement
positioning point corresponding to the measurement
printing point position to a replacement positioning point
corresponding to the replacement printing point.
[0013] In one embodiment of the present application,
the calibration distance is 5mm~7.5mm.
[0014] In one embodiment of the present application, if
a length of the connection area in the printer paper
exceeds a length threshold, the method further com-
prises: continuously reading the adc value in the printing
direction of the printer paper, and calculating a slope from

the measurement printing point position n to the mea-
surement printing point position n‑1 in real time, the slope
from the measurement printing point position n‑1 to the
measurement printing point position n‑2, and so on, and
providing M slopes as a slope of the measurement print-
ing point position n until finding multiple groups of slope
starting points and slope ending points ; and determining
whether any one of the measurement positioning points
is located in a slope interval formed by any one of the
multiple groups of slope starting points and slope ending
points, then retaining the group of slope intervals if a
determination result is yes.
[0015] In one embodiment of the present application, it
further comprises calculating the length of the connection
area in the printer paper according to the slope interval
composed of at least two groups of slope starting points
and slope ending points, so that jointly positioning the
printer paper is realized according to the adc reference
value and the length of the connection area during the
printing process.
[0016] In one embodiment of the present application,
the printer paper is printed by a printer during the printing
process, the printer has a print head, a sensor, a stepper
motor, a processor and a storage unit, the stepper motor
drives the printer paper forward for printing, and the
learning-based printer paper positioning method further
comprises: during an initial state before triggered by the
learning instruction, detecting through the sensor, start-
ing the printing if the connection area is detected to be
located in front of the print head and above or behind the
sensor, otherwise, printing after re-determining position
of the printer paper corresponding to the print head until
returning to the initial state.
[0017] In one embodiment of the present application, it
further comprises: during the initial state, if the connec-
tion area is located in front of the print head and located
above or after the sensor, performing the following steps
before starting printing: if the connection area locates in
front of the print head and after the sensor, the stepper
motor starting to print after advancing a first remaining
step distance, wherein the first remaining step distance is
a distance between the print head and the sensor minus a
distance between an edge of the connection area and the
sensor; if the connection area locates in front of the print
head and above the sensor, the stepper motor starting to
print after advancing a second remaining step distance,
wherein the second remaining step distance is a distance
between the print head and the sensor plus a length of the
connection area and minus a distance that the sensor has
advanced in the connection area.
[0018] In order to solve the above-mentioned technical
problems, the present application provides a printer pa-
per printing method, the printer paper formed by sequen-
tially splicing multiple printing areas and multiple con-
nection areas at intervals, the printer paper printed by a
printer, wherein the printer has a print head, a sensor, a
stepper motor, a processor and a storage unit, and the
stepper motor drives the printer paper forward for print-
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ing, and the method comprises during an initial state of
printing through the sensor, detecting through the sensor,
starting the printing if the connection area is detected to
be located in front of the print head and above or behind
the sensor, otherwise, printing after re-determining posi-
tion of the printer paper corresponding to the print head
until returning to the initial state, wherein the step of re-
determining the position of the printer paper correspond-
ing to the print head includes: simultaneously executing a
slope positioning algorithm and a crest -trough position-
ing algorithm to determine an adc reference value, so that
the processor instructing the stepper motor to print the
printer paper according to the adc reference value.
[0019] In one embodiment of the present application, it
further comprises during the initial state of the printing, if
the connection area locates in front of the print head and
above or after the sensor, performing the following steps
before starting printing: if the connection area locates in
front of the print head and after the sensor, the stepper
motor starting to print after advancing a first remaining
step distance, wherein the first remaining step distance is
a distance between the print head and the sensor minus a
distance between an edge of the connection area and the
sensor; if the connection area locates in front of the print
head and above the sensor, the stepper motor starting to
print after advancing a second remaining step distance,
wherein the second remaining step distance is a distance
between the print head and the sensor plus a length of the
connection area, and minus a distance that the sensor
has advanced in the connection area.
[0020] In one embodiment of the present application,
the slope positioning algorithm includes continuously
reading and recording adc values corresponding to a
preset number of multiple printing positions, and con-
tinuously determining multiple slope intervals consisting
of slope starting points and slope ending points in multiple
cycles of the continuously increasing and decreasing adc
values; the crest -trough positioning algorithm includes
continuously reading the adc values corresponding to
multiple printing positions, determining multiple adc va-
lue crests in multiple cycles of the continuously increas-
ing and decreasing adc values, and determining a final
positioning point according to the adc value crests, or
determining the final positioning point according to the
adc value crests and the multiple slope intervals together,
thereby calculating the adc reference value according to
the final positioning point.
[0021] In one embodiment of the present application, it
further comprisesg obtaining a length of the connection
area of the printer paper before the initial state of printing,
and if the length of the connection area is greater than a
length threshold, determining the final positioning point
according to the adc value crests and the multiple slope
intervals, wherein the length threshold is a constant
between 3 mm ~ 8 mm.
[0022] In one embodiment of the present application,
the slope positioning algorithm further comprises: con-
tinuously reading the adc values corresponding to multi-

ple printing positions during the printing process of the
printer paper, and determining an adc value slope value
corresponding to any two adjacent printing positions;
determining N groups of slope starting points and slope
ending points according to multiple adc value slope va-
lues; andcaching the N groups of slope starting points
and the slope ending points in the storage unit by the
processor, wherein N is an integer greater than 0 and less
than or equal to 10.
[0023] In one embodiment of the present application,
the crest-trough positioning algorithm further comprises:
continuously reading the adc values corresponding to
multiple printing positions during the printing process of
the printer paper, determining multiple adc value crests
and multiple adc value troughs in multiple cycles of the
continuously increasing and decreasing adc values; de-
termining an alternative positioning point according to the
multiple adc value crests and the multiple adc value
troughs, wherein the alternative positioning point corre-
sponds to any one of adc value crests; determining
whether the alternative positioning point falls within
any group of slope intervals consisting of the slope start-
ing point and the slope ending point, if a determination
result is no, directly determining the alternative position-
ing point as the final positioning point, otherwise, deter-
mining the final positioning point according to the slope
starting point and the slope ending point where the alter-
native positioning point falls within; and calculating the
adc reference value according to the adc value corre-
sponding to the final positioning point and storing in the
storage unit, so that the processor instructing the stepper
motor to drive the printer paper forward for printing ac-
cording to the adc reference value.
[0024] In one embodiment of the present application,
the step of determining the alternative positioning point
according to the multiple adc value crests and the multi-
ple adc value troughs further comprises: calculating a
difference value between multiple groups of adjacent adc
value crests and adc value troughs; if a difference x
between the adc value crest and the adc value trough
in any group n1 exceeds a difference threshold z, then
determining a printing position corresponding to the adc
value crests of the group n1 as the alternative positioning
point.
[0025] In one embodiment of the present application, it
further comprises after determining the alternative posi-
tioning point, the stepper motor moving forward 80 to 120
steps from the printing position to the calibration printing
point, and continuously reading multiple adc values , if a
difference y between the adc value crest and the adc
value trough in any group n2 obtained between the
printing position and the calibration printing point ex-
ceeds the difference x, then updating the alternative
positioning point to the printing position corresponding
to the adc value crests of the group n2.
[0026] In one embodiment of the present application,
the crest-trough positioning algorithm further comprises,
determining a numerical value of the adc value crests A1
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corresponding to the alternative positioning point and the
adc reference value A0 stored in the storage unit; if a
difference between A1 and A0 exceeds 20% ~ 60% of A0
and A1 is less than A0, discarding the alternative posi-
tioning point corresponding to A1, and searching for a
new alternative positioning point.
[0027] In one embodiment of the present application,
the crest-trough positioning algorithm further comprises
determining multiple alternative positioning points, and
calculating an average value d of distances between the
printing positions corresponding to the multiple alterna-
tive positioning point, and if the difference between A1
and A0 exceeds 20% ~ 60% of A0 and A1 is greater than
A0, determining a distance dx as the distance between
the printing position corresponding to the alternative
positioning point corresponding to A1 and the printing
position corresponding to the alternative positioning
point corresponding to A0, if a difference between the
distance dx and the average value d is greater than 10%
of the average value d, discarding the alternative posi-
tioning point corresponding to A1, and searching for a
new alternative positioning point again.
[0028] In one embodiment of the present application,
the step of calculating the adc reference value according
to the adc value corresponding to the final positioning
point further comprises: taking an average of the adc
value crest A1 corresponding to the final positioning point
and the adc reference value A0 stored in the storage unit
as a new adc reference value and storing in the storage
unit.
[0029] An embodiment of the present application also
provides a printer, comprising a print head, a sensor, a
stepper motor, a processor and a storage unit, wherein
the processor is used to execute instructions to imple-
ment the method according to the above-mentioned
method.
[0030] The other aspect of the application also pro-
vides a computer-readable medium storing computer
program code, and the computer program code realizes
the above-mentioned printing method when executed by
a processor.
[0031] Compared with the prior art, this application has
the following advantages: the learning-based printer pa-
per positioning method and system of the present appli-
cation utilize the change of adc value in the printer paper
in the printing process, adopting the crest -trough posi-
tioning algorithm to accurately learn its positioning mode
for the printer paper with the printing unit and the con-
nection areas, so as to adapt to a variety of types of printer
paper, making full use of the characteristics of the wave-
form without changing the number and characteristics of
the sensor, and improving the compatibility breadth of the
machine to the printer paper.
[0032] In the process of positioning the printer paper,
this application records the position of the print head on
the paper in real time, so that in the case of relatively large
printing contents, the judgment of calculating positioning
or repositioning can be carried out before starting the

printing every time, and the printing content after posi-
tioning can cover all the printer paper, so as to avoid a
large amount of paper waste.
[0033] This application can obtain the characteristic
parameters for the printer paper being printed in each
learning process of repositioning, and the distance and
adc value can be verified in real time for the printing
position corresponding to adc value crests during posi-
tioning, excluding the influence of the pre-printer content
on the positioning result.
[0034] This application does not need to store a large
number of adc values any more, and only needs to store
the feature points required for calculation, which greatly
optimizes the storage space and saves the cost under the
premise of optimizing the printer positioning function.

Brief Description of the Drawings

[0035] The drawings are included to provide a further
understanding of the present application, and they are
included and constitute a part of the present application,
the drawings show the embodiments of the present ap-
plication, and serving to explain the principles of the
present application together with the description. In the
drawings:

Fig. 1 is a flow diagram of a learning-based printer
paper positioning method in an embodiment of the
present application;
Fig. 2 is a curve graph of the change of adc value in a
learning-based printer paper positioning method in
an embodiment of the present application; and
Fig. 3 is a system block diagram of a learning-based
printer paper positioning system in an embodiment
of the present application;
Fig. 4 is a flow diagram of the printer method of a
printer paper in an embodiment of the present ap-
plication;
Fig. 5 is a block diagram of a printer in an embodi-
ment of the present application;
Fig. 6 is a schematic diagram of the position in the
printing method of a printer paper in the embodiment
of the present application;
Fig. 7 is a schematic diagram of the variation trend of
adc value in a printing method of a sign paper in an
embodiment of the present application; and
Fig. 8 is a flow diagram of the slope positioning
algorithm and the crest-trough positioning algorithm
in the printing method of a printer paper in an embo-
diment of the present application.

Preferred Embodiment of the Present Disclosure

[0036] In order to illustrate the technical solutions in the
embodiments of the present application more clearly, the
drawings that need to be used in the description of the
embodiments will be briefly introduced below. Obviously,
the drawings in the following description are only some
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embodiments of the present application, and for those
skilled in the art, other drawings can also be obtained
based on these drawings without creative effort. Unless
otherwise specified from the context or otherwise, the
same label represents the same structure or operation.
[0037] As indicated in this application and claims, the
terms "a", "an", "a kind of" and/or "the" do not specifically
refer to the singular and may include the plural unless the
context clearly indicates an exception. Generally speak-
ing, the terms "comprising" and "including" only suggest
the inclusion of clearly identified steps and elements, and
these steps and elements do not constitute an exclusive
list, and the method or device may also contain other
steps or elements.
[0038] The relative arrangements of components and
steps, numerical expressions and numerical values set
forth in these embodiments do not limit the scope of the
present application unless specifically stated otherwise.
At the same time, it should be understood that, for the
convenience of description, the sizes of the various parts
shown in the drawings are not drawn according to the
actual proportional relationship. Techniques, methods
and devices known to those of ordinary skill in the rele-
vant art may not be discussed in detail, but where appro-
priate, such techniques, methods and devices should be
considered part of the authorized specification. In all
embodiments shown and discussed herein, any specific
values should be construed as illustrative only, and not as
limiting. Therefore, other examples of the exemplary
embodiment may have different values. It should be
noted that like numerals and letters denote like items
in the following figures, therefore, once an item is defined
in one figure, it does not require further discussion in
subsequent drawings.
[0039] In the description of the present application, it
should be understood that orientation words such as
"front, back, up, down, left, right", " landscape, portrait,
vertical, horizontal" and "top, bottom" etc. indicating the
orientation or positional relationship is generally based
on the orientation or positional relationship shown in the
drawings, only for the convenience of describing the
application and simplifying the description, in the ab-
sence of a contrary statement, these orientation words
do not indicate or imply that the device or element re-
ferred to must have a specific orientation or be con-
structed and operated in a specific orientation, and there-
fore cannot be construed as limiting the scope of protec-
tion of this application; the orientation words "inside and
outside" refer to inside and outside relative to the outline
of each part itself.
[0040] For the convenience of description, spatially
relative termsmaybeusedhere,suchas"on ...", "over...",
"on the upper surface of ...", "above", etc., to describe the
spatial positional relationship between one device or
feature and other devices or features. It will be under-
stood that, in addition to the orientation depicted in the
drawings, the spatially relative terms are intended to
encompass different orientations of the device in use

or operation. For example, if the device in the drawings
is turned over, devices described as "on other devices or
configurations " or "above other devices or configura-
tions " would then be oriented "beneath other devices or
configurations " or "under other devices or configura-
tions ". Thus, the exemplary term "above" can encom-
pass both an orientation of "above" and "beneath". The
device may be otherwise oriented (rotated 90 degrees or
at other orientations), and making a corresponding ex-
planation for the space relative description used here.
[0041] In addition, it should be noted that the use of
words such as "first" and "second" to define components
is only for the convenience of distinguishing correspond-
ing components, unless otherwise stated, the above
words have no special meanings, and therefore cannot
be construed as limiting the protection scope of the
present application. In addition, although the terms used
in this application are selected from well-known and
commonly used terms, some terms mentioned in the
specification of this application may be selected by the
applicant according to his or her judgment, and their
detailed meanings are listed in this article described in
the relevant section of the description. Furthermore, it is
required that this application be understood not only by
the actual terms used, but also by the meaning implied by
each term.
[0042] It will be understood that when an element is
referred to as being "on," "connected to," "coupled to" or
"in contacting with" another element, it can be directly on,
connected to, coupled to, or in contact with the other
element, or there may be an intervening component. In
contrast, when an element is referred to as being "directly
on," "directly connected to," "directly coupled to" or "di-
rectly in contacting with" another element, there are no
intervening elements present. Likewise, when a first
component is referred to as being "electrically contact-
ing" or "electrically coupled to" a second component,
there exists an electrical path between the first compo-
nent and the second component that allows electrical
current to flow. This electrical path may include capaci-
tors, coupled inductors, and/or other components that
allow current to flow, even without direct contact between
conductive components.
[0043] An embodiment of the present application pro-
vides a learning-based printer paper positioning method
10 (hereinafter referred to as "positioning method 10")
with reference to Fig. 1. Positioning method 10 can
comprehensively learn the positioning of printer paper,
so that the printer is compatible with more types of paper
and improves the accuracy of printing positioning. The
printer paper to which the positioning method 10 applies
comprises a plurality of printing units, each printing unit
has a sequentially arranged printing area and connection
area. For example, the printer paper proposed in the
present application can be understood as paper with a
regular arrangement order, such as lottery paper, or
printer paper containing commodity information with a
pasting function, etc. The positioning method 10 is sui-
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table for positioning the printing area and the connection
area in the printing process of the printer paper, so that
the printer can accurately print in the printing area.
[0044] The flow diagram is used in Fig. 1 of this appli-
cation to illustrate the operations performed by the sys-
tem according to the embodiment of this application. It
should be understood that the preceding or following
operations are not necessarily performed in an exact
order. Instead, various steps may be processed in re-
verse order or concurrently. At the same time, other
operations can either add to these procedures, or a
certain step or steps can be removed from these proce-
dures.
[0045] According to Fig. 1, the positioning method 10
comprises the following steps.
[0046] Step 11 is triggered by a learning instruction,
searching for multiple adc value crests and multiple adc
value troughs during the printing process of the printer
paper. First of all, in practice, the learning instructions can
come from the debugging process of the printing equip-
ment or the formal printing process. Specifically, in the
process of formal printing, whether it is in the initial state
of the printer paper loading in machine or the time node of
each pause in printing during each intermittent printing
operation, learning instructions can be generated to po-
sition the printer paper ready for printing.
[0047] On the other hand, it should be noted that at the
alternating place of the printing unit and the connection
area, parameters such as the material and thickness of
the paper will change. Using this physical property, when
the reflective sensor illuminates the paper, a slowly rising
or falling curve is obtained at the alternating place, as
shown in Fig. 2, by obtaining the adc values at different
print positions, the pattern of rising and falling of the adc
value can be found. The rising and falling curves reflect
the abrupt change when the reflective sensor is passing
through a printing unit to the connection area or an abrupt
change when the reflective sensor is passing through the
connection area to the printing unit. Generally speaking,
when the characteristic parameters of the printer paper
are relatively stable, the waveform changes of each
printing position will also be relatively stable during the
printing process. In each cycle, a point A corresponding
to the adc value crest value, a point B corresponding to
the adc value trough, a slope starting point C of the slope
of the adc value that begins to change, and aslope ending
point D of the slope of the adc value that stops to change
can be determined in each cycle. These features will be
described in detail below.
[0048] For example, in a plurality of embodiments of
the present application including Fig. 1, the step of
searching for multiple adc value crests can specifically
comprise continuously reading adc values in a printing
direction of the printer paper, and if the adc values con-
tinue to increase, determining the printer paper in an adc
value rising process until the adc values begin to de-
crease after any one of the measurement printing point
positions, then determining the adc value crest is found,

and searching for the adc value crests for multiple printing
units respectively. Similarly, the step of searching for
multiple adc value troughs specifically comprises con-
tinuously reading adc values in the printing direction of
the printer paper, and if the adc values continue to de-
crease, determining the printer paper in an adc value
decreasing process until the adc values begin to increase
after any one of the measurement printing point posi-
tions, then determining the adc value trough is found, and
searching for the adc value troughs for multiple printing
units respectively.
[0049] Further, step 12 is calculating multiple left edge
crest-trough difference values of measurement printing
point positions corresponding to the multiple adc value
crests according to multiple adc value crests and multiple
adc value troughs obtained in step 11. Wherein the left
edge crest-trough difference value is a difference be-
tween any one of adc value crests and an adc value
trough adjacent to the any one of adc value crests. For
example, for point A at crests, the left edge crest-trough
difference value is the difference between the adc value
corresponding to point A and the adc value correspond-
ing to point B; the same operation will be applied to point E
at crests. Thus, the left edge crest-trough difference
value can be obtained for any one of crests.
[0050] Step 13 is determining the measurement posi-
tioning point according to the left edge crest-trough dif-
ference value. Wherein, every measurement positioning
point corresponds to an adc value crest, which means in a
waveform shown in Fig. 2, both point A and point E are
likely to be measurement positioning points. Preferably,
in some embodiments of the present application, it further
comprises when the left edge crest-trough difference
values corresponding to any measurement printing point
position satisfies a positioning condition, determining the
measurement printing point position (that is the feature
point of the waveform) as the measurement positioning
point, in this way, different filter conditions can be set
according to the requirements of the actual application
scenario. Exemplary, in some embodiments, the filter
conditions can be set by the following ways. Extracting
N consecutive ones among the multiple left edge crest-
trough difference values, and calculating an average
value of the N consecutive left edge crest-trough differ-
ence values as a difference average value, wherein the
positioning condition includes a ratio of the left edge
crest-trough difference value corresponding to any one
of measurement printing point positions to the difference
average value does not exceed a difference threshold,
and a range of the difference threshold is 15~25. For
example, when the difference threshold is 20, it means
that if the left edge crest-trough difference value corre-
sponding to the current measurement positioning point is
greater than 20 times of the difference average value,
then determining the current measurement positioning
point as the maximum edge crest, which can be used as a
candidate point for calculating the adc reference value. In
this way, some small jitter of the adc value caused by the
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characteristic parameters of the paper can be eliminated.
[0051] Further preferably, in some embodiments of the
present application, it further comprises after determining
the measurement printing point positions as the mea-
surement positioning points, allowing the printer paper to
continue printing a calibration distance to a calibration
printing point, and during the continuing printing process,
continuously calculating multiple left edge crest-trough
difference values according to multiple adc value crests
and multiple adc value troughs, if the left edge crest-
trough difference values corresponding to any replace-
ment printing point between the measurement printing
point position and the calibration printing point is greater
than the left edge crest-trough difference values corre-
sponding to the measurement printing point positions,
updating the measurement positioning point correspond-
ing to the measurement printing point position to a re-
placement positioning point corresponding to the repla-
cement printing point. Exemplary, the calibration dis-
tance is 5mm~7.5mm.
[0052] In addition, the present application does not
limit the number of measurement positioning point, and
the number of measurement positioning point may be
one or more. For example, in one embodiment of the
present application, the number of measurement posi-
tioning point is 3. In such an embodiment, obtaining at
least three measurement positioning points correspond-
ing to at least three adjacent printing units corresponding
along the printing direction during continuous printing
process of the printer paper, wherein the three measure-
ment positioning points include a first measurement po-
sitioning point, a second measurement positioning point,
and a third measurement positioning point. After obtain-
ing 3 measurement positioning points, recording a dis-
tance between the measurement printing point positions
corresponding to the first measurement positioning point
and the second measurement positioning point as a first
distance, recording a distance between the measure-
ment printing point positions corresponding to the second
measurement positioning point and the third measure-
ment positioning point as a second distance, if a differ-
ence between the first distance and the second distance
does not exceed a distance threshold, then determining
positioning is successful, and recording an average value
of the adc values corresponding to the first measurement
positioning point, the second measurement positioning
point and the third measurement positioning point as the
adc reference value. Exemplary, the distance threshold
includes a ratio of a difference between the second
distance and the first distance to the first distance, and
a range of the distance threshold is 5% to 15%. For
example, if the distance threshold is selected as 10%,
the deviation of the second distance from the first dis-
tance needs to be no more than 10% to meet the posi-
tioning requirements. The condition of the above dis-
tance threshold is based on that the characteristics of
the printing units and connection areas in the printer
paper is in a fixed regular order, and if there is a large

fluctuation or deviation between the distance from the
previous measurement positioning point after determin-
ing the measurement positioning point, it is considered
that the selection of the measurement positioning point is
a failure, then abandon the measurement positioning
point and reselect it to eliminate the change of the adc
value in the printer paper due to other factors.
[0053] More preferably, in addition to comparing the
distances, in some embodiments of the present applica-
tion it further comprises comparing at least three adc
values corresponding to at least three measurement
positioning points, and if the difference between the
adc value corresponding to any measurement position-
ing point x and the adc value corresponding to any other
measurement positioning point y exceeds an adc value
difference threshold, discarding the measurement posi-
tioning point x and searching for another measurement
positioning point again, wherein the adc value difference
threshold is a ratio of the difference value to the adc value
corresponding to the measurement positioning point y,
and a range of the adc value difference threshold is
30‑50%. This means that the difference in adc values
corresponding to three adjacent measurement position-
ing points needs to be paid attention to, and if the devia-
tion is not large, for example, the deviation does not
exceed 40%, it is considered that the change in the
adc value is acceptable, then continue to conduct step
14 and further complete the learning.
[0054] Finally, step 14 is to determine the adc refer-
ence value according to the adc value corresponding to
the measurement positioning point. For example, for an
embodiment in which one measurement positioning
point is selected, the adc reference value corresponds
to the adc reference value corresponding to the measure-
ment positioning point. For an embodiment in which
multiple (such as three) measurement positioning points
are selected, the adc reference value is the average
value of the adc values corresponding to the multiple
measurement positioning points. Completing learning
after step 14, the adc value obtained through the
above-mentioned learning process allows the printer
paper to position the printing unit and the connection
area in the printer paper according to the adc reference
value in the printing process, until learning instruction is
received again.
[0055] In the different embodiments of the present
application, there are further variants on the basis of
the positioning method 10 shown in Fig. 1. Some embo-
diments of this application also comprise paying attention
to the slope interval in the adc value variation curve. In
some embodiments, the length of the connection area in
the printer paper exceeds a length threshold, such as 5
mm, and for this kinds of embodiments, the accuracy of
learning can be further improved with the help of the slope
parameter in the adc value variation curve. In such em-
bodiments, the learning-based printer paper positioning
method of the present application further comprises:
continuously reading the adc value in the printing direc-
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tion of the printer paper, and calculating a slope from the
measurement printing point position n to the measure-
ment printing point position n‑1 in real time, the slope from
the measurement printing point position n‑1 to the mea-
surement printing point position n‑2, and so on providing
M slopes as a slope of the measurement printing point
position n until finding multiple groups of slope starting
points and slope ending points, for example, point C and
point D as shown in Fig. 2. For example, M can be an
integer between 10~20. And on this basis, determining
whether any one of the measurement positioning points
is located in a slope interval formed by any one of the
multiple groups of slope starting points and slope ending
points, then retaining the group of slope intervals if a
determination result is yes, and the positioning point used
to calculate the adc reference value can be determined
by taking the average value of the printing position cor-
responding to the slope starting point of the slope and the
printing position corresponding to the ending point of the
slope in the slope interval. Conversely, if the length of the
connection area in the printer paper is always small, it is
assumed that the measurement positioning points ob-
tained by the above-mentioned crest-trough positioning
algorithm are usually accurate, so that the suitable algo-
rithm can be used for different paper types. Further, it can
calculate the length of the connection area in the printer
paper according to the slope interval composed of at least
two groups of slope starting points and slope ending
points, so that jointly positioning the printer paper accord-
ing to the adc reference value and the length of the
connection area during the printing process is realized.
[0056] Regardless of whether it is a basic embodiment
or a preferred embodiment, the learning-based printer
paper positioning system proposed in the present appli-
cation finds the measurement positioning point and
learns the parameters related to the printing positioning
through rigorous analysis of the adc value variation
curve, so that the printer is compatible with more types
of paper and improves the accuracy of the printing posi-
tioning.
[0057] Further preferably, in some preferred embodi-
ments of the present application, the printer paper printed
by a printer during the printing process, the printer has a
print head, a sensor, a stepper motor, a processor and a
storage unit, the stepper motor drives the printer paper
forward for printing, and the learning-based printer paper
positioning method further comprises: during an initial
state before triggered by the learning instruction, detect-
ing through the sensor, starting the printing if the con-
nection area is detected to be located in front of the print
head and above or behind the sensor, otherwise, printing
after re-determining position of the printer paper corre-
sponding to the print head until returning to the initial state
again.
[0058] Further, some of the printing methods further
comprise during the initial state, if the connection area is
located in front of the print head and located above or
after the sensor, performing the following steps before

starting printing: if the connection area locates in front of
the print head and after the sensor, the stepper motor
starts to print after advancing a first remaining step dis-
tance, wherein the first remaining step distance is a
distance between the print head and the sensor minus
a distance between an edge of the connection area and
the sensor; if the connection area locates in front of the
print head and above the sensor, the stepper motor starts
to print after advancing a second remaining step dis-
tance, wherein the second remaining step distance is a
distance between the print head and the sensor plus a
length of the connection area and minus a distance that
the sensor has advanced in the connection area. An
example of applying the above learning-based printer
paper positioning method is explained in further detail
below.
[0059] An embodiment of the present application also
provides a learning-based printer paper positioning sys-
tem 30 as shown in Fig. 3. According to Fig. 3, the
learning-based printer paper positioning system 30
may comprise an internal communication bus 31, a pro-
cessor 32, a read-only memory (ROM) 33, a random
access memory (RAM) 34, and a communication port
35. When applied on a personal computer, a learning-
based printer paper positioning system 30 may also
include a hard disk 36.
[0060] The internal communication bus 31 can realize
data communication between the components of the
learning-based printer paper positioning system 30.
The processor 32 can make judgments and give
prompts. In some embodiments, the processor 32 may
be composed of one or more processors. The commu-
nication port 35 can realize the data communication
between the learning-based printer paper positioning
system 30 and the outside. In some embodiments, the
learning-based printer paper positioning system 30 can
send and receive information and data from a network
through a communication port 35.
[0061] The learning-based printer paper positioning
system 30 may also comprise different forms of program
storage units and data storage units, such as a hard disk
36, a read-only memory (ROM) 33 and a random access
memory (RAM) 34, which is capable of storing various
data files used by a computer for processing and/or
communication, and possible program instructions exe-
cuted by the processor 32. The processor executes these
instructions to implement the main part of the method.
The results of the processor processing are transmitted
to the user device through the communication port and
displayed on the user interface.
[0062] In addition, another aspect of the present dis-
closure also proposes a computer-readable medium
storing computer program codes, the computer program
codes implements the above-mentioned learning-based
printer paper positioning method for when executed by a
processor.
[0063] On the basis of the above-mentioned learning-
based printer paper positioning method, the application
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also provides a preferred printer paper printing method,
which combines the crest-trough positioning algorithm
for calculating the adc reference value according to the
adc crests and adc troughs described above and the
slope positioning algorithm for co-localization of slope
intervals, therefore, the theoretical positioning optimiza-
tion method of printer paper is further extended to the
printing optimization process of the printer in actual print-
ing. This section will be illustrated below.
[0064] In the conventional art, the positioning of label
printer paper can adopt the mode label positioning meth-
od, and the exemplary positioning process is as follows:

1. Collecting adc value for each step of the stepper
motor;
2. Recording the number of occurrences of each adc
value in the range of 0~4095, and recording the adc
value with the most occurrences after walking 10cm
as the reference value for the next positioning
3. Since the length of the printing area is much longer
than the length of the gap, so the adc with the most
occurrences must also be the printing area, and the
gain is added to this reference value to obtain the adc
cut-off value; and
4. During the positioning process, if the collected adc
value is greater than the adc cut-off value, it is
considered to be a gap, and if the adc value is less
than the adc cut-off value, it is considered to be
printer paper.

[0065] Although this method can achieve the position-
ing effect of printer paper in most cases, it has the
following drawbacks: the mode label positioning method
needs to record the number of occurrences of each adc,
for example, it needs to consume at least 8192Bytes in
the interval of 0~4095, which is a huge overhead on the
MCU where RAM resources are scarce. The adc cut-off
value obtained by estimation is very close to the adc
value of the printing area, which requires that the jitter
of the printing area in the printing process shall not
exceed the adc cut-off value, but it cannot guarantee that
most printer papers have such a smooth adc curve, so it
will lead to the frequent misjudgment of some printer
papers with strong jitter. In addition, for pre-printer paper,
the pre-printer content will cause an abrupt change in the
adc value, which will exceed the adc cut-off, resulting in
localization to the pre-printer content, thus making the
positioning invalid. Finally, due to the print head and the
sensor are not on the same horizontal line, after the
positioning is completed, the print head is not in the
positioning position, and there will be a section of the
printer paper that cannot cover the printing, resulting in
the low utilization rate of the whole roll of printer paper.
[0066] Based on these defects, an embodiment of the
present application provides a printing method 100 of
printer paper (hereinafter referred to as "printing method
100") with reference to Fig. 4, which can realize the
precise positioning of the printing of the printer paper,

suitable for more kinds of printer paper, and optimizing
the storage space inside the printer.
[0067] In order to illustrate the printing method 40 more
clearly, a printer 20 proposed in an embodiment of the
present application is first introduced according to Fig. 5.
In a plurality of embodiments of the present application
including Fig. 1, the printer paper suitable for the printing
method is formed by sequentially splicing multiple print-
ing areas and multiple connection areas at intervals, for
example, the printer paper referred to in the plural em-
bodiments of the present application is the printer paper
of a supermarket weighing table that can print out infor-
mation suchas commodity itemsand weights.The printer
paper can be composed of a printing area and a base
plate in shape, and the printed printer paper can tear off
part of the printing area and stick it to the product. In
addition, there is a connection area between the printing
areas, which makes it easy to tear the printing area
intermittently. Such printer paper is printed by the printer
20 as shown in Fig. 5, the printer 20 has a print head 21, a
sensor 22, a stepper motor 23, a processor 24 and a
storage unit 25, and the stepper motor 23 drives the
printer paper forward for printing through the print head
21. The sensor 22 illustratively obtains information about
the paper being printed by reflection. The printer 20
shown in FIG. 5 can be applied to the printing method
of printer paper in any embodiment proposed in the
present application. The printing method of the printer
paper proposed in the present application will be de-
scribed below.
[0068] First of all, referring to Fig. 4, the printing method
100 comprises the following steps: the step 101 is de-
tecting through the sensor during an initial state of print-
ing, if the connection area is detected to be located in front
of the print head and above or behind the sensor in step
101, then executing step 102 and starting printing, other-
wise, executing step 103 and printing after re-determin-
ing position of the printer paper corresponding to the print
head. According to Fig. 4, whether step 102 or step 103 is
executed, the process finally leads to step 101, that is,
whether it is after directly starting printing, or after re-
determining the position of the printer paper correspond-
ing to the print head and then printing, continuing to wait
the initial state of the next printing, and the judgment step
of step 110 will be executed again, so that the printing
position is continuously corrected in the whole process of
printing. It should be noted that the initial state of printing
mentioned in this application can be understood as the
time node when printing is about to start after each
printing is suspended. For example, if a whole roll of
paper has just been loaded into the machine, it is the
initial state of printing; and in the printing process, some-
times it is a continuous printing of multiple printing areas
or the intermittent printing of each paper, and the time
node of each printing area to be printed next can be
understood as the initial state of printing described in
the present application.
[0069] Specifically, in the above embodiment, the step
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of re-determining the position of the printer paper corre-
sponding to the print head includes: simultaneously ex-
ecuting a slope positioning algorithm and a crest-trough
positioning algorithm to determine an adc reference va-
lue, so that the processor instructing the stepper motor to
print the printer paper according to the adc reference
value.
[0070] Preferably, some embodiments of the present
application are further optimized and improved on the
basis of the printing method 100 shown in Fig. 4, and
these variants and preferred schemes are further de-
scribed below. First, in some embodiments of the present
application, according to the judgment step 110 of Fig. 4,
if the connection area is detected to be located in front of
the print head and above or behind the sensor during the
initial state of the printing, performing the steps to calcu-
late the printing positioning before officially starting print-
ing in step 102. To illustrate more clearly how to calculate
the printing positioning, Fig. 6 shows an example of a
printer paper 60. According to Fig. 6, the printer paper 60
is composed of an intermittent printing area 61 and a
base plate 600, a connection area 62 is provided between
the adjacent printing areas 61, and the paper-walking
direction of the printer paper 60 in the printing process is
the X direction as shown in Fig. 6. In addition, the sensor
22 and the print head 21 in the printer 20 shown in Fig. 5
are also schematically shown in Fig. 6, and there is a fixed
distance D0 between the sensor 22 and the print head 21.
[0071] In order to illustrate more clearly the position
relationship of the component structure in different situa-
tions, two different position relationships are schemati-
cally shown in a piece of printer paper 60 in Fig. 6. The
part below the dotted line is the case that should calculate
the first step distance, and the part above the dotted line is
the case that should calculate the second step distance.
Specifically, paying attention to the part below the dotted
line line first, if the connection area 62 locates in front of
the print head 21 and after the sensor 22, the stepper
motor 23 starts to print after advancing a first remaining
step distance, wherein the first remaining step distance is
a distance D0 between the print head 21 and the sensor
22 minus a distance D1 between an edge of the connec-
tion area 62 and the sensor 22. On the other hand,
referring to the part above the dotted line, if the connec-
tion area 62 locates in front of the print head 21 and above
the sensor 22 (i.e., sensor 22 is at the gap position
between adjacent printing areas 61), the stepper motor
23 starts to print after advancing a second remaining step
distance, wherein the second remaining step distance is
a distance D0 plus a length D2 of the connection area,
and minus a distance D3 that the sensor has advanced in
the connection area.
[0072] According to Fig. 6, it can be seen that, whether
it is the case of calculating the first remaining step dis-
tance or calculating the second remaining step distance,
the position of the print head 21 can be fine-tuned at the
time node that the printer 20 is about to print by the above-
mentioned method, so that it can continue to print on the

adjacent next printing area 61. Thus the position of the
print head 21 is continuously corrected in the whole
process of printing on the whole roll of printer paper,
thereby improving the stability of the printing process
and saving paper.
[0073] The above describes the cases when it is pos-
sible to start printing directly, and the following describes
the situations when re-determining is required. In step
103 shown in Fig. 4, with regard to the step of re-deter-
mining the position of the printer paper corresponding to
the print head, there are specific implementations in
different embodiments of the present application. Ex-
emplary, in a plurality of embodiments of the present
application including Fig. 4, the step 103 can simulta-
neously execute the slope positioning algorithm and the
crest-trough positioning algorithm to determine the adc
reference value, so that the processor 24 shown in Fig. 5
can instruct the stepper motor 23 to drive the printer
paper forward according to the adc reference value
and then start printing. Specifically, the slope positioning
algorithm includes continuously reading and recording
adc values corresponding to a preset number of multiple
printing positions, and continuously determining multiple
slope intervals consisting of slope starting points and
slope ending points in multiple cycles of the continuously
increasing and decreasing adc values. While the crest-
trough positioning algorithm includes continuously read-
ing the adc values corresponding to multiple printing
positions, determining multiple adc value crests in multi-
ple cycles of the continuously increasing and decreasing
adc values, and determining a final positioning point
according to the adc value crests, or determining the
final positioning point according to the adc value crests
and the multiple slope intervals together, thereby calcu-
lating the adc reference value according to the final
positioning point. This approach will be explained in more
detail below.
[0074] First of all, referring to Fig. 7, in the printing
process of the printer paper, the adc values correspond-
ing to different printing positions will also increase and
decrease as the printing position moves forward. For
example, as shown in reference Fig. 6, due to the para-
meter characteristics of the printing area 61 and the
connection area 600 in the printer paper 60 are different,
such as the material and the thickness are different, when
the sensor 22 passes through the printing area 61 and the
connection area 600, different adc values will be fed back
through the sensor 22. Since the printing area 61 and the
connection area 600 are arranged sequentially, from the
feedback results of the adc value, the periodic rising,
falling and gentle change curve can be presented as
shown in Fig. 7, and the connection area 300 is usually
the location with higher adc value, and the printing area
61 is usually the location with lower and gentle adc value.
In the process of each upward and downward change,
the C’ point corresponding to the adc value crest, the D’
point corresponding to the adc value trough, the A’ point
where the ADC value begins to rise, and the B point
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where the ADC value ends falling can all be located. In the
embodiments to be described later, point A’ and point B’
correspond to the slope starting point and slope ending
point respectively, and point C’ is an alternative position-
ing point corresponding to the adc value crest (i.e., the
measurement positioning point described in Fig. 1‑3 in
the preceding paragraphs).
[0075] The flow diagram in Fig. 8 shows a more specific
and preferred embodiment of the above-mentioned
method for calculating the adc reference value in one
embodiment of the present application. In the embodi-
ment shown in Fig. 8, the slope positioning algorithm
(specifically comprising steps 511~513) and the crest
-trough positioning algorithm (specifically comprising
steps 521~526) are carried out simultaneously in the
printing process, and interacting and cooperating in a
timely manner, which will be described in detail below.
[0076] Firstly, the slope positioning algorithm further
comprises the following steps 511~513.
[0077] Step 511 is continuously reading the adc values
corresponding to multiple printing positions during the
printing process of the printer paper, and determining an
adc value slope value corresponding to any two adjacent
printing positions. As shown in Fig. 7, for two adjacent
printing positions with sequential order, the adc value
slope values can be obtained by comparing the latter adc
value with the former adc value, and the adc value slope
value is positive when the adc value continues to rise; and
the adc value slope value is negative when the adc value
continues to fall; and adc value slope value is 0 when the
adc value area is flat. The adc value slope values can be
used to obtain the trend of the adc value during the
printing process.
[0078] Step 512 is determining N groups of slope start-
ing points and slope ending points according to multiple
adc value slope values. For example, according to Fig. 4,
the slope starting point A’ and the slope ending point B’
can be located in each cycle, and this step 512 is im-
plemented to determine a certain number of slope start-
ing points A’ and slope ending point B’ during the printing
process, so as to determine the slope interval, such as
the interval [A’, B’].
[0079] Finally, step 513 is caching the N groups of
slope starting points and the slope ending points in the
storage unit by the processor.
[0080] In the slope positioning algorithm, N is an in-
teger greater than 0 and less than or equal to 10. But the
present application is not limited to this, and in some other
embodiments of the present application, according to the
different configuration of the processing unit 25 or the
different actual requirements, N can also be taken as an
integer in the range greater than 10. For the common
printers on the market, setting N to about 10 can satisfy
the slope positioning algorithm without consuming too
much space of the storage unit 25. Different from the
mode of storing a large number of adc values in the prior
art, due to the application does not only locate the con-
nection area by calculating the changing slope of the adc

value corresponding to the adjacent printing position, it is
not necessary to store all the adc value data in the
memory unit 25 of the printer 20.
[0081] On the other hand, in the embodiment shown in
Fig. 8, the crest-trough positioning algorithm further com-
prises the following steps 521~526.
[0082] Step 521 is continuously reading the adc values
corresponding to multiple printing positions during the
printing process of the printer paper, determining multiple
adc value crests and multiple adc value troughs in multi-
ple cycles of the continuously increasing and decreasing
adc values. As shown in Fig. 7, the maximum valuepoint
of the adc value is point C’, and the adc trough is D’.
[0083] Step 522 is determining alternative positioning
points according to the multiple adc value crests and the
multiple adc value troughs, wherein the alternative posi-
tioning point (for example, point C’ as shown in Fig. 7)
corresponds to any one of adc value crests.
[0084] Step 523 is determining whether the alternative
positioning points fall within any group of slope intervals
consisting of the slope starting point and the slope ending
point, such as interval [A’,B’]. If a determination result is
no, then executing step 524, which is directly determining
the alternative positioning point as the final positioning
point, otherwise executing step 525 determining the final
positioning point according to the slope starting point and
the slope ending point where the alternative positioning
point falls within, for example, determining the final po-
sitioning point by taking average value of the printing
positions corresponding to the slope starting point and
the printing positions corresponding to the slope ending
point.
[0085] Finally, executing step 526, calculating the adc
reference value according to the adc value correspond-
ing to the final positioning point and storing in the storage
unit, so that the processor can instruct the stepper motor
to drive the printer paper forward for printing according to
the adc reference value.
[0086] On the basis of the embodiments shown in Fig.
5, this application has further optimization for the crest-
trough positioning algorithm in some embodiments. First,
for the step 522 determining an alternative positioning
point according to the multiple adc value crests and the
multiple adc value troughs, the following steps are further
included in some preferred embodiments of the present
application:

calculating a difference value between multiple
groups of adjacent adc value crests and adc value
troughs;
if a difference x between the adc value crest and the
adc value trough in any group n1 exceeds a differ-
ence threshold z, then determining a printing position
corresponding to the adc value crest of the group n1
as the alternative positioning point. Exemplary, in
some embodiments of the present application, the
difference threshold can be determined by the aver-
age value of multiple groups of differences, for ex-
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ample, choosing 18~25 times of the average value of
the selected multiple groups of differences as the
difference threshold. In this way, it is possible to filter
out the fluctuations in the adc value due to paper and
other factors, so as to accurately find the location of
the connection area

[0087] Further, in such embodiments, it further com-
prises after determining the alternative positioning point,
the stepper motor moving forward 80 to 120 steps from
the printing position to the calibration printing point, and
continuously reading multiple adc values; if a difference y
between the adc value crest and the adc value trough in
any group n2 obtained between the printing position and
the calibration printing point exceeds the difference x,
then updating the alternative positioning point to the
printing position corresponding to the adc value crest
of the group n2. In this way, the adc crest values can
be further selected to improve the accuracy of the loca-
tion of the printing position.
[0088] On the other hand, in some embodiments of the
present application, the crest - trough positioning algo-
rithm further comprises determining a numerical value of
the adc value crest A1 corresponding to the alternative
positioning point and the adc reference value A0 stored in
the storage unit; if a difference between A1 and A0
exceeds 20% ~ 60% (i.e. 40%) of A0 and A1 is less than
A0, discarding the alternative positioning point corre-
sponding to A1, and searching for a new alternative
positioning point. In such an embodiment, the process
of a single repositioning is not limited to the conclusion of
the alternative positioning point found in the process, but
is more globally compared with the adc reference value
that has been stored in the memory unit, so that the
accuracy of the printing positioning in the whole printing
process can be improved.
[0089] In such embodiments, the crest-trough posi-
tioning algorithm further comprises determining multiple
alternative positioning points, and calculating an average
value d of distances between the printing positions cor-
responding to the multiple alternative positioning point,
and if the difference between A1 and A0 exceeds 20% ~
60% (i.e. 40%) of A0 and A1 is greater than A0, determin-
ing a distance dx as the distance between the printing
position corresponding to the alternative positioning
point corresponding to A1 and the printing position cor-
responding to the alternative positioning point corre-
sponding to A0; if a difference between the distance dx
and the average value d is greater than 10% of the
average value d, discarding the alternative positioning
point corresponding to A1, and searching for a new
alternative positioning point again. This means that only
alternative positioning point that meets both the adc
value condition and the printing location distance condi-
tion is accepted as trusted positioning point. In this way,
the jitter of the paper during the printing process and the
influence of the pre-printer content on the printing posi-
tioning can be further eliminated.

[0090] The calculation of the adc reference value is
further explained. In some embodiments, the adc value
corresponding to the selected alternative positioning
point (or the optimized final positioning point) can be
directly taken as the adc reference value, and in some
preferred embodiments of the present application, the
step of calculating the adc reference value based on the
adc value corresponding to the final positioning point of
step 526 shown in Fig. 8 further comprises taking an
average of the adc value crest A1 corresponding to the
final positioning point and the adc reference value A0
stored in the storage unit as a new adc reference value
and storing in the storage unit. In this way, the influence of
the decreasing radial thickness of the whole roll of printer
paper on the printing positioning can be eliminated more
effectively, so as to improve the accuracy of printing in the
whole process of printing.
[0091] In the above embodiment of the present appli-
cation, through the cooperation of crest-trough position-
ing algorithm and the slope positioning algorithm, the
selection of alternative positioning points can be realized
only according to the slope interval planned by the slope
starting point and slope end point of a small number of
feature points. But in some special embodiments of the
present application, it further comprises obtaining a
length of the connection area of the printer paper before
the initial state of printing, and if the length of the con-
nection area is greater than a length threshold, determin-
ing the final positioning point according to the adc value
crests and the multiple slope intervals, wherein the length
threshold is a constant between 3 mm ~ 8 mm. Generally
speaking, if the gap length is less than 5mm, due to the
short gap, it has been proved by a large number of
experiments that a more reasonable and accurate adc
reference value can be obtained through crest-trough
positioning algorithm without excessive deviation. In the
case of large gap length, the assistance of slope posi-
tioning algorithm is often needed to make the selection of
alternative positioning points more accurate, improving
the accuracy of positioning.
[0092] The existing algorithms (such as the mode label
positioning method) have a single basis for judgment,
which cannot improve the breadth of support for printer
paper, and will lead to the decline of positioning accuracy
due to the change of paper. The present method is used
to achieve precise positioning of the printer paper and is
compatible with many types of printer paper, even pre-
printer paper. Meanwhile, the effect of optimizing the
memory space of the present application is remarkable,
for example, in some embodiments of the present appli-
cation, compared with the space of about 8192Bytes that
need to be occupied in the prior art, the scheme of the
present application only needs to occupy 239Bytes of
space by storing only feature points. Therefore, the print-
ing method of the printer paper of the present application
and the printer applied to it have very significant advan-
tages regardless of the effect of precise printing position-
ing, the used type of printer paper, or the memory space
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[0093] Another aspect of the present disclosure also
proposes a computer-readable medium storing compu-
ter program codes, the computer program codes imple-
ments the above-mentioned method for measuring the
battery impedance value when executed by a processor.
[0094] The basic concepts have been described
above, obviously, for those skilled in the art, the above
disclosure of the disclosure is only an example, and does
not constitute a limitation to the present application.
Although not expressly stated here, various modifica-
tions, improvements and amendments to this application
may be made by those skilled in the art. Such modifica-
tions, improvements, and amendments are suggested in
this application, so such modifications, improvements,
and amendments still belong to the spirit and scope of the
exemplary embodiments of this application.
[0095] Meanwhile, the present application uses spe-
cific words to describe the embodiments of the present
application. For example, "one embodiment", "an embo-
diment", and/or "some embodiments" refer to a certain
feature, structure or characteristic related to at least one
embodiment of the present application. Therefore, it
should be emphasized and noted that two or more refer-
ences to "one embodiment" or "an embodiment" or "an
alternative embodiment" in different places in this speci-
fication do not necessarily refer to the same embodiment.
In addition, certain features, structures or characteristics
of one or more embodiments of the present application
may be properly combined.
[0096] Some aspects of the present application may be
entirely implemented by hardware, may be entirely im-
plemented by software (including firmware, resident soft-
ware, microcode, etc.), or may be implemented by a
combination of hardware and software. The above hard-
ware or software may be referred to as "block", "module",
"engine", "unit", "component" or "system". The processor
can be one or more Application Specific Integrated Cir-
cuits (ASIC), Digital Signal Processors (DSPs), Digital
Signal Processing Devices (DAPDs), Programmable Lo-
gic Devices (PLDs), Field Programmable Gate Arrays
(FPGAs), a processor, a controller, a microcontroller, a
microprocessor, or a combination thereof. Additionally,
aspects of the present application may be embodied as a
computer product comprising computer readable pro-
gram code on one or more computer readable media.
For example, computer-readable media may include, but
are not limited to, magnetic storage devices (e.g., hard
disks, floppy disks, magnetic tape...), optical disks (e.g.,
compact disk CDs, digital versatile disks DVD...), smart
cards, and flash memory devices (e.g., cards, sticks, key
drives...).
[0097] A computer readable medium may contain a
propagated data signal embodying a computer program
code, for example, in baseband or as part of a carrier
wave. The propagated signal may take many forms,
including electromagnetic, optical, etc., or a suitable
combination. The computer readable medium can be
any computer readable medium other than computer

readable storage medium, which can communicate, pro-
pagate or transfer the program for use by being con-
nected to an instruction execution system, apparatus or
device. Program code on a computer readable medium
may be transmitted over any suitable medium, including
radio, electrical cables, fiber optic cables, radio fre-
quency signals, or the like, or combinations of any of
the foregoing.
[0098] In the same way, it should be noted that in order
to simplify the expression disclosed in the present appli-
cation and help the understanding of one or more embo-
diments of the disclosure, in the foregoing description of
the embodiments of the present application, sometimes
multiple features are combined into one embodiment,
drawings or descriptions thereof. However, this method
of disclosure does not imply that the subject matter of the
application requires more features than are recited in the
claims. Indeed, embodiment features are less than all
features of a single foregoing disclosed embodiment.
[0099] In some embodiments, numbers describing the
quantity of components and attributes are used, it should
be understood that such numbers used in the description
of the embodiments use the modifiers "about", "approxi-
mately" or "substantially" in some examples. Unless
otherwise stated, "about", "approximately" or "substan-
tially" indicates that the stated figure allows for a variation
of±20%. Accordingly, in some embodiments, the numer-
ical parameters used in the specification and claims are
approximations that can vary depending upon the de-
sired characteristics of individual embodiments. In some
embodiments, numerical parameters should take into
account the specified significant digits and adopt the
general digit reservation method. Although the numerical
ranges and parameters used in some embodiments of
the present application to confirm the breadth of the
scope are approximate values, in specific embodiments,
such numerical values are set as preciselyas practicable.
[0100] Although the present application has been de-
scribed with reference to the current specific embodi-
ments, those of ordinary skill in the art should recognize
that the above embodiments are only used to illustrate
the present application, and various equivalent changes
or substitutions can also be made without departing from
the spirit of the present application, therefore, as long as
the changes and modifications to the above-mentioned
embodiments are within the spirit of the present applica-
tion, they will all fall within the scope of the claims of the
present application.

Claims

1. A learning-based printer paper positioning method,
wherein the printer paper includes a plurality of print-
ing units, each printing unit has a printing area and a
connection area arranged in sequence, and the
printer paper positioning method is suitable for po-
sitioning the printing area and the connection area
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during a printing process of the printer paper, char-
acterized in that, the method comprises following
steps:

triggered by a learning instruction, searching for
multiple adc value crests and multiple adc value
troughs during the printing process of the printer
paper;
calculating multiple left edge crest-trough differ-
ence values of multiple measurement printing
point positions corresponding to the multiple adc
value crests according to the multiple adc value
crests and the multiple adc value troughs,
wherein the left edge crest-trough difference
value is a difference between any one of adc
value crests and an adc value trough adjacent to
the any one of adc value crests;
determining a measurement positioning point
according to the multiple left edge crest-trough
difference values, wherein the measurement
positioning point corresponds to an adc value
crest;
completing learning after an adc reference value
is determined by an adc value corresponding to
the measurement positioning point, so that the
printer paper positioning the printing unit and the
connection area in the printer paper according to
the adc reference value during the printing pro-
cess.

2. The method according to claim 1, characterized in
that,

the step of searching for multiple adc value
crests specifically comprises: continuously
reading adc values in a printing direction of
the printer paper, and if the adc values continue
to increase, determining the printer paper in an
adc value rising process until the adc values
begin to decrease after any one of the measure-
ment printing point positions, then determining
the adc value crest is found, and searching for
the adc value crests for multiple printing units
respectively; and
the step of searching for multiple adc value
troughs specifically comprises: continuously
reading adc values in the printing direction of
the printer paper, and if the adc values continue
to decrease, determining the printer paper in an
adc value decreasing process until the adc va-
lues begin to increase after any one of the mea-
surement printing point positions, then deter-
mining the adc value trough is found, and
searching for the adc value troughs for multiple
printing units respectively.

3. The method according to claim 1 or 2,characterized
by further comprising: when the left edge crest-

trough difference values corresponding to any mea-
surement printing point positions satisfies a position-
ing condition, determining the measurement printing
point position as the measurement positioning point.

4. The method according to claim 3, characterized by
further comprising: extracting N consecutive ones
among the multiple left edge crest-trough difference
values, and calculating an average value of the N
consecutive left edge crest-trough difference values
as a difference average value, wherein the position-
ing condition includes a ratio of the left edge crest-
trough difference value corresponding to any one of
measurement printing point positions to the differ-
ence average value does not exceed a difference
threshold, and a range of the difference threshold is
15~25.

5. The method according to claim 1, characterized by
further comprising the following steps:

obtaining at least three measurement position-
ing points corresponding to at least three adja-
cent printing units corresponding along the print-
ing direction during continuous printing process
of the printer paper, wherein the three measure-
ment positioning points include a first measure-
ment positioning point, a second measurement
positioning point, and a third measurement po-
sitioning point; and
recording a distance between the measurement
printing point positions corresponding to the first
measurement positioning point and the second
measurement positioning point as a first dis-
tance, recording a distance between the mea-
surement printing point positions corresponding
to the second measurement positioning point
and the third measurement positioning point
as a second distance, if a difference between
the first distance and the second distance does
not exceed a distance threshold, then determin-
ing positioning is successful, and recording an
average value of the adc values corresponding
to the first measurement positioning point, the
second measurement positioning point and the
third measurement positioning point as the adc
reference value.

6. The method according to claim 5, characterized by
further comprising comparing at least three adc va-
lues corresponding to at least three measurement
positioning points, and if the difference between the
adc value corresponding to any measurement posi-
tioning point x and the adc value corresponding to
any other measurement positioning point y exceeds
an adc value difference threshold, discarding the
measurement positioning point x and searching for
another measurement positioning point again,
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wherein the adc value difference threshold is a ratio
of the difference value to the adc value correspond-
ing to the measurement positioning point y, and a
range of the adc value difference threshold is
30‑50%.

7. The method according to claim 5, characterized in
that, the distance threshold includes a ratio of a
difference between the second distance and the first
distance to the first distance, and a range of the
distance threshold is 5% to 15%.

8. The method according to claim 1, characterized by
further comprising: after determining the measure-
ment printing point positions as the measurement
positioning points, allowing the printer paper to con-
tinue printing a calibration distance to a calibration
printing point, and during the continuing printing
process, continuously calculating multiple left edge
crest -trough difference values according to multiple
adc value crests and multiple adc value troughs, if
the left edge crest - trough difference values corre-
sponding to any replacement printing point between
the measurement printing point position and the
calibration printing point is greater than the left edge
crest -trough difference values corresponding to the
measurement printing point positions, updating the
measurement positioning point corresponding to the
measurement printing point position to a replace-
ment positioning point corresponding to the replace-
ment printing point.

9. The method according to claim 1, characterized in
that, if a length of the connection area in the printer
paper exceeds a length threshold, the method
further comprises:

continuously reading the adc value in the print-
ing direction of the printer paper, and calculating
a slope from the measurement printing point
position n to the measurement printing point
position n‑1 in real time, the slope from the
measurement printing point position n‑1 to the
measurement printing point position n‑2, and so
on, and providing M slopes as a slope of the
measurement printing point position n until find-
ing multiple groups of slope starting points and
slope ending points ; and
determining whether any one of the measure-
ment positioning points is located in a slope
interval formed by any one of the multiple groups
of slope starting points and slope ending points,
then retaining the group of slope intervals if a
determination result is yes.

10. The method according to claim 1, characterized in
that, the printer paper is printed by a printer during
the printing process, the printer has a print head, a

sensor, a stepper motor, a processor and a storage
unit, the stepper motor drives the printer paper for-
ward for printing, and the learning-based printer
paper positioning method further comprises:
during an initial state before triggered by the learning
instruction, detecting through the sensor, starting the
printing if the connection area is detected to be
located in front of the print head and above or behind
the sensor, otherwise, printing after re-determining
position of the printer paper corresponding to the
print head until returning to the initial state.

11. The method according to claim 10, characterized
by further comprising: during the initial state, if the
connection area is located in front of the print head
and located above or after the sensor, performing the
following steps in front of starting printing:

if the connection area locates in front of the print
head and after the sensor, the stepper motor
starting to print after advancing a first remaining
step distance, wherein the first remaining step
distance is a distance between the print head
and the sensor minus a distance between an
edge of the connection area and the sensor;
if the connection area locates in front of the print
head and above the sensor, the stepper motor
starting to print after advancing a second re-
maining step distance, wherein the second re-
maining step distance is a distance between the
print head and the sensor plus a length of the
connection area and minus a distance that the
sensor has advanced in the connection area.

12. A printer paper printing method, the printer paper
formed by sequentially splicing multiple printing
areas and multiple connection areas at intervals,
the printer paper printed by a printer, wherein the
printer has a print head, a sensor, a stepper motor, a
processor and a storage unit, and the stepper motor
drives the printer paper forward for printing, and the
method is characterized by comprising:

during an initial state of printing through the
sensor, detecting through the sensor, starting
the printing if the connection area is detected to
be located in front of the print head and above or
behind the sensor, otherwise, printing after re-
determining position of the printer paper corre-
sponding to the print head until returning to the
initial state,
wherein the step of re-determining the position
of the printer paper corresponding to the print
head includes: simultaneously executing a
slope positioning algorithm and a crest -trough
positioning algorithm to determine an adc refer-
ence value, so that the processor instructing the
stepper motor to print the printer paper accord-
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ing to the adc reference value.

13. The method according to claim 12, characterized
by further comprising during the initial state of the
printing, if the connection area locates in front of the
print head and above or after the sensor, performing
the following steps before starting printing:

if the connection area locates in front of the print
head and after the sensor, the stepper motor
starting to print after advancing a first remaining
step distance, wherein the first remaining step
distance is a distance between the print head
and the sensor minus a distance between an
edge of the connection area and the sensor;
if the connection area locates in front of the print
head and above the sensor, the stepper motor
starting to print after advancing a second re-
maining step distance, wherein the second re-
maining step distance is a distance between the
print head and the sensor plus a length of the
connection area, and minus a distance that the
sensor has advanced in the connection area.

14. The method according to claim 12 or 13, character-
ized in that,

the slope positioning algorithm includes continu-
ously reading and recording adc values corre-
sponding to a preset number of multiple printing
positions, and continuously determining multi-
ple slope intervals consisting of slope starting
points and slope ending points in multiple cycles
of the continuously increasing and decreasing
adc values;
the crest -trough positioning algorithm includes
continuously reading the adc values corre-
sponding to multiple printing positions, deter-
mining multiple adc value crests in multiple cy-
cles of the continuously increasing and decreas-
ing adc values, and determining a final position-
ing point according to the adc value crests, or
determining the final positioning point according
to the adc value crests and the multiple slope
intervals together, thereby calculating the adc
reference value according to the final position-
ing point.

15. The method according to claim 14, characterized
by further comprising obtaining a length of the con-
nection area of the printer paper before the initial
state of printing, and if the length of the connection
area is greater than a length threshold, determining
the final positioning point according to the adc value
crests and the multiple slope intervals, wherein the
length threshold is a constant between 3 mm and 8
mm.

16. The method according to claim 14, characterized in
that, the slope positioning algorithm further com-
prises:

continuously reading the adc values corre-
sponding to multiple printing positions during
the printing process of the printer paper, and
determining an adc value slope value corre-
sponding to any two adjacent printing positions;
determining N groups of slope starting points
and slope ending points according to multiple
adc value slope values; and
caching the N groups of slope starting points and
the slope ending points in the storage unit by the
processor, wherein N is an integer greater than 0
and less than or equal to 10.

17. The method according to claim 14, characterized in
that, the crest-trough positioning algorithm further
comprises:

continuously reading the adc values corre-
sponding to multiple printing positions during
the printing process of the printer paper, deter-
mining multiple adc value crests and multiple
adc value troughs in multiple cycles of the con-
tinuously increasing and decreasing adc values;
determining an alternative positioning point ac-
cording to the multiple adc value crests and the
multiple adc value troughs, wherein the alterna-
tive positioning point corresponds to any one of
adc value crests;
determining whether the alternative positioning
point falls within any group of slope intervals
consisting of the slope starting point and the
slope ending point, if a determination result is
no, directly determining the alternative position-
ing point as the final positioning point, otherwise,
determining the final positioning point according
to the slope starting point and the slope ending
point where the alternative positioning point falls
within; and
calculating the adc reference value according to
the adc value corresponding to the final position-
ing point and storing in the storage unit, so that
the processor instructing the stepper motor to
drive the printer paper forward for printing ac-
cording to the adc reference value.

18. The method according to claim 17, characterized in
that, the step of determining the alternative position-
ing point according to the multiple adc value crests
and the multiple adc value troughs further com-
prises:

calculating a difference value between multiple
groups of adjacent adc value crests and adc
value troughs;
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if a difference x between the adc value crest and
the adc value trough in any group n1 exceeds a
difference threshold z, then determining a print-
ing position corresponding to the adc value
crests of the group n1 as the alternative posi-
tioning point.

19. The method according to claim 18, characterized
by further comprising after determining the alterna-
tive positioning point, the stepper motor moving for-
ward 80 to 120 steps from the printing position to the
calibration printing point, and continuously reading
multiple adc values , if a difference y between the adc
value crest and the adc value trough in any group n2
obtained between the printing position and the cali-
bration printing point exceeds the difference x, then
updating the alternative positioning point to the print-
ing position corresponding to the adc value crests of
the group n2.

20. The method according to claim 18, characterized in
that, the crest -trough positioning algorithm further
comprises, determining a numerical value of the adc
value crests A1 corresponding to the alternative
positioning point and the adc reference value A0
stored in the storage unit; if a difference between
A1 and A0 exceeds 20% ~ 60% of A0 and A1 is less
than A0, discarding the alternative positioning point
corresponding to A1, and searching for a new alter-
native positioning point.

21. The method according to claim 20, characterized in
that, the crest-trough positioning algorithm further
comprises determining multiple alternative position-
ing points, and calculating an average value d of
distances between the printing positions corre-
sponding to the multiple alternative positioning point,
and if the difference between A1 and A0 exceeds
20% ~ 60% of A0 and A1 is greater than A0, deter-
mining a distance dx as the distance between the
printing position corresponding to the alternative
positioning point corresponding to A1 and the print-
ing position corresponding to the alternative posi-
tioning point corresponding to A0, if a difference
between the distance dx and the average value d
is greater than 10% of the average value d, discard-
ing the alternative positioning point corresponding to
A1, and searching for a new alternative positioning
point again.

22. The method according to claim 20, characterized in
that, the step of calculating the adc reference value
according to the adc value corresponding to the final
positioning point further comprises: taking an aver-
age of the adc value crest A1 corresponding to the
final positioning point and the adc reference value A0
stored in the storage unit as a new adc reference
value and storing in the storage unit.

23. A printer,characterizedby comprising: a print head,
a sensor, a stepper motor, a processor and a storage
unit, wherein the processor is used to execute in-
structions to implement the method according to any
one of claims 1 ~ 22.5
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