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(54) DIGITAL PATHOLOGY SCANNER FOR LARGE-AREA MICROSCOPIC IMAGING

(57) The disclosure relates to the field of digital pa-
thology imaging technologies, and relates to a digital pa-
thology scanner for large-area microscopic imaging. Ac-
cording to key points of the technical solution, the digital
pathology scanner for large-area microscopic imaging
includes a plurality of microscopic objectives and a plu-
rality of digital image sensors; the microscopic objectives
and the digital image sensors are equal in quantity and
are fixed relatively in a one-to-one correspondence man-
ner; the digital image sensors are sequentially distributed
so as to form a sensor array; the sensor array enables

images formed by the digital image sensors to be se-
quentially distributed without intervals in a second direc-
tion when moving in a first direction; and the first direction
is perpendicular to the second direction. The digital pa-
thology scanner of the disclosure can photograph and
splice microscopic images in a parallel manner, is 20
times faster than a conventional method, has smaller vol-
ume and lower cost, greatly improves user experience,
and truly realizes application value of digital pathology.
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Description

FIELD

[0001] The present disclosure relates to the field of dig-
ital pathology imaging technologies, and relates to a dig-
ital pathology scanner for large-area microscopic imag-
ing.

BACKGROUND

[0002] Digital pathology refers to application of a com-
puter and a network in the field of pathology, which is a
technology combining a modern digital system with a tra-
ditional optical amplification apparatus. A digital pathol-
ogy scanner is mainly used to scan a sectioned tissue.
[0003] A micro-optical system composed of a micro-
scopic objective and a digital camera is used in a con-
ventional digital pathology scanner to horizontally and
longitudinally scan the sectioned tissue. The scanning
manner leads to a small scanning area and long scanning
time, greatly reduces user experience of the digital pa-
thology scanner, and cannot realize an application value
of the digital pathology in practical clinical diagnosis.

SUMMARY

[0004] In view of this, the present disclosure provides
a digital pathology scanner for large-area microscopic
imaging, which mainly aims to solve a technical problem
of long time consumed due to a small single scanning
area of an existing digital pathology scanner when scan-
ning a sectioned tissue.
[0005] In order to achieve the above objective, the
present disclosure mainly provides the technical solu-
tions.
[0006] An embodiment of the present disclosure pro-
vides a digital pathology scanner for large-area micro-
scopic imaging, which includes a plurality of microscopic
objectives and a plurality of digital image sensors, where-
in the microscopic objectives and the digital image sen-
sors are equal in quantity and are fixed relatively in one-
to-one correspondence.
[0007] The digital image sensors are sequentially dis-
tributed so as to form a sensor array.
[0008] The sensor array enables images formed by the
digital image sensors to be sequentially distributed with-
out intervals in a second direction when moving in a first
direction; and the first direction is perpendicular to the
second direction.
[0009] According to further arrangement of the present
disclosure, the sensor array has N rows distributed in
parallel at intervals in the first direction, and N is an integer
greater than or equal to 2.
[0010] Two adjacent rows are respectively an N1th row
and an N2th row in the first direction, N2=N1+1, and N1
is an integer greater than or equal to 1; and the N2th row
is offset from the N1th row in the second direction by a

distance of FoV, and FoV is a size of the image formed
by the digital image sensor in the second direction.
[0011] According to further arrangement of the present
disclosure, the sensor array has N rows distributed in
parallel at intervals in the first direction, and N is an integer
greater than or equal to 3; the digital image sensors lo-
cated in outermost two rows in the sensor array are equal
in quantity, which is M1, while the digital image sensors
located in other rows have a quantity of M2, and
M1=M2+1.
[0012] Two adjacent rows are respectively an N1th row
and an N2th row in the first direction, N2=N1+1, and N1
is an integer greater than or equal to 1; when N2 is less
than N, the N2th row is offset from the N1th row in the
second direction by a distance of FoV; when N2 is equal
to N, the N2th row protrudes from the N1th row by a dis-
tance of FoV in the second direction; and FoV is a size
of the image formed by the digital image sensor in the
second direction.
[0013] According to further arrangement of the present
disclosure, more than two digital image sensors are ar-
ranged in each row, and are sequentially distributed in
the second direction; and
a distance between two adjacent digital image sensors
in each row in the second direction is equal, and is r1.
[0014] According to further arrangement of the present
disclosure, N is a smallest integer greater than or equal
to (W+r)/FoV; and 

wherein, W is a size of the digital sensor in the second
direction; and r is a minimum distance capable of being
realized by a processing technology of two adjacent dig-
ital image sensors in the same row in the second direc-
tion.
[0015] According to further arrangement of the present
disclosure, a distance between the digital image sensors
in two adjacent rows in the first direction is r2, and r2 is
a minimum distance capable of being realized by a
processing technology of the digital image sensors in two
adjacent rows in the first direction.
[0016] With the above technical solutions, the digital
pathology scanner for large-area microscopic imaging of
the present disclosure has at least the following beneficial
effects.
[0017] In the technical solutions provided by the
present disclosure, the microscopic objectives and the
digital image sensors are all distributed in an array, the
microscopic objectives and the digital image sensors are
fixed relatively in a one-to-one correspondence manner,
when the array moves along the first direction, such as
moving longitudinally, the images formed by the digital
image sensors are sequentially distributed without inter-
vals in the second direction, so that microscopic images
may be photographed and spliced in a parallel manner,
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thus greatly increasing a speed of pathology scanning,
improving user experience of the digital pathology scan-
ner, and truly realizing an application value of digital pa-
thology.
[0018] The above description is only an overview of
the technical solutions of the present disclosure, in order
to better understand the technical means of the present
disclosure and implement the technical means according
to the contents of the specification, the detailed descrip-
tion is made hereinafter with the preferred the embodi-
ments of the present disclosure and the accompanying
drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0019]

FIG. 1 shows an array distribution manner of a com-
bination of a microscopic objective and a digital im-
age sensor provided by an embodiment of the
present disclosure;

FIG. 2 shows an array distribution manner of a com-
bination of a microscopic objective and a digital im-
age sensor provided by another embodiment of the
present disclosure;

FIG. 3 shows an array distribution manner of a digital
image sensor provided by an embodiment of the
present disclosure; and

FIG. 4 shows an array distribution manner of a digital
image sensor provided by another embodiment of
the present disclosure.

[0020] In the drawings, numeral 1 refers to a micro-
scopic objective; and numeral 2 refers to a digital image
sensor.

DETAILED DESCRIPTION

[0021] The technical solutions in the embodiments of
the present disclosure are clearly and completely de-
scribed with reference to the accompanying drawings in
the embodiments of the present disclosure. Apparently,
the described embodiments are only some but not all of
the embodiments of the present disclosure. Based on
the embodiments in the present disclosure, all other em-
bodiments obtained by those of ordinary skills in the art
without going through any creative work shall fall within
the scope of protection of the present disclosure.
[0022] It shall be noted that all directional indications
(such as upper, lower, left, right, front, rear, etc.) in the
embodiments of the present disclosure are only used to
explain the relative positional relationship, movement
condition, etc. among various components under a cer-
tain specific posture (as shown in the drawings), and if
the specific posture is changed, the directional indica-

tions are also
changed accordingly.
[0023] Moreover, the descriptions related to "first",
"second", etc. in the present disclosure are used for de-
scriptive purposes only and cannot be understood as in-
dicating or implying relative importance, or implicitly in-
dicating the number of technical features indicated there-
by. Thus, the feature defined by "first" and "second" may
explicitly or implicitly include one or more of the features.
In addition, the technical solutions in the embodiments
can be combined with each other, which shall be on the
basis that the technical solutions can be realized by those
of ordinary skills in the art, when the combination of the
technical solutions is contradictory or cannot be realized,
it shall be considered that the combination of the technical
solutions does not exist and does not fall within the scope
of protection of the present disclosure.
[0024] With reference to FIG. 1 and FIG. 2, a digital
pathology scanner for large-area microscopic imaging
provided by an embodiment of the present disclosure
includes a plurality of microscopic objectives 1 and a plu-
rality of digital image sensors 2. The microscopic objec-
tives 1 and the digital image sensors 2 are equal in quan-
tity and are fixed relatively in one-to-one correspond-
ence. External light passes through the microscope ob-
jective 1 and then irradiates on the digital image sensor
2, and the received light is processed through the digital
image sensor 2 and converted into an electrical signal
for digital imaging.
[0025] The above digital image sensors 2 are sequen-
tially distributed so as to form a sensor array. The sensor
array enables images formed by the digital image sen-
sors 2 to be sequentially distributed without intervals in
a second direction when moving in a first direction; and
the first direction is perpendicular to the second direction.
The first direction may be an X direction in FIG. 1 and
FIG. 2, and the second direction may be a Y direction in
FIG. 1 and FIG. 2.
[0026] Specifically, since the digital image sensors 2
are distributed in an array, the microscopic objectives 1
corresponding to the digital image sensors 2 are also
distributed in an array. In addition, since the microscopic
objectives 1 and the digital image sensors 2 are fixed
relatively in a one-to-one correspondence manner, a mi-
croscopic objective array formed by the microscopic ob-
jectives 1 moves synchronously when a sensor array
moves. When the sensor array and the microscopic ob-
jective array move together in the first direction, such as
the X direction in FIG. 1 and FIG. 2, the microscopic ob-
jectives 1 in the microscopic objective array scan all parts
of a tissue section at the same time, so that the images
formed by the digital image sensors 2 are sequentially
distributed without intervals in the second direction, such
as the Y direction.
[0027] In the above technical solution, when the micro-
scopic objective array and the digital image sensor array
linearly scan the tissue section in an unidirection, micro-
scopic images may be photographed and spliced in a
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parallel manner, and a speed is 20 times faster than that
in a conventional method in the prior art, so that user
experience of the digital pathology scanner is greatly im-
proved, and an application value of digital pathology is
truly realized.
[0028] In addition, since the microscopic objectives 1
correspond to the digital image sensors 2, distribution
manner and method of the array formed by the micro-
scopic objectives 1 are consistent with those of the sen-
sor array. The distribution manner and method of the
sensor array are described in detail hereinafter. Based
on knowing the distribution manner of the sensor array,
those skilled in the art may deduce the distribution man-
ner of the microscopic objective array.
[0029] The digital image sensors 2 in the sensor array
may be distributed in many different manners, for exam-
ple, the digital image sensors may be distributed in an
inclined straight line, or in a zigzag pattern.
[0030] In an example that the digital image sensors 2
in the sensor array are distributed in the inclined straight
line, as shown in FIG. 1, the sensor array may have N
rows distributed in parallel at intervals in the first direction.
N is an integer greater than or equal to 2. Two adjacent
rows are respectively an N1th row and an N2th row in the
first direction. N2=N1+1, and N1 is an integer greater
than or equal to 1. The N2th row is offset from the N1th

row in the second direction by a distance of FoV. FoV is
a size of the image formed by the digital image sensor 2
in the second direction.
[0031] In the above example, N=6 is taken as a specific
example. As shown in FIG. 1, the sensor array sequen-
tially has a 1st row, a 2nd row, a 3rd row, a 4th row, a 5th

row, and a 6th row in the X direction. The 2nd row is offset
by the FoV in the Y direction relative to the 1st row. The
3nd row is offset by the FoV in the Y direction relative to
the 2st row. The 4nd row is offset by the FoV in the Y
direction relative to the 3st row. The 5nd row is offset by
the FoV in the Y direction relative to the 4st row. The 6nd

row is offset by the FoV in the Y direction relative to the
5st row.
[0032] In an example that the digital image sensors 2
in the sensor array are distributed in the zigzag pattern,
as shown in FIG. 2, the sensor array has N rows distrib-
uted in parallel at intervals in the first direction. N is an
integer greater than or equal to 3. The digital image sen-
sors 2 located in outermost two rows in the sensor array
are equal in quantity, which is M1. The digital image sen-
sors 2 located in other rows have a quantity of M2, and
M1=M2+1. Two adj acent rows are respectively an N1th

row and an N2th row in the first direction. N2=N1+1, and
N1 is an integer greater than or equal to 1. When N2 is
less than N, the N2th row is offset from the N1th row in
the second direction by a distance of FoV; when N2 is
equal to N, the N2th row protrudes from the N1th row by
a distance of FoV in the second direction; and FoV is a
size of the image formed by the digital image sensor 2
in the second direction.
[0033] In the above example, N=6 is taken as a specific

example. As shown in FIG. 2, the sensor array sequen-
tially has a 1st row, a 2nd row, a 3rd row, a 4th row, a 5th

row, and a 6th row in the X direction. The digital image
sensors 2 in the 1st row and the 6th row are equal in
quantity, and the digital image sensors 2 in the 2nd row
to the 5th row are equal in quantity. The digital image
sensors 2 in the 1st row are one more than the digital
image sensors 2 in the 2nd row. The 2nd row is offset by
the FoV in the Y direction relative to the 1st row. The 3nd

row is offset by the FoV in the Y direction relative to the
2st row. The 4nd row is offset by the FoV in the Y direction
relative to the 3st row. The 5nd row is offset by the FoV
in the Y direction relative to the 4st row. The 6nd row
protrudes by the FoV in the Y direction relative to the 5st

row.
[0034] Further, as shown in FIG. 1 and FIG. 2, more
than two digital image sensors 2 are arranged in each
row, and are sequentially distributed in the second direc-
tion. A distance between two adjacent digital image sen-
sors 2 in each row in the second direction is equal, and
is r1. Therefore, the sensor array has a more compact
structure and a smaller volume.
[0035] In a specific application example, correspond-
ing distribution parameters of the above sensor array
may be obtained by the following formula. N is a smallest
integer greater than or equal to (W+r)/FoV.r1=N∗FoV-W.
W is a size of the digital sensor in the second direction;
and r is a minimum distance capable of being realized
by a processing technology of two adjacent digital image
sensors 2 in the same row in the second direction.
[0036] A distance between the above digital image
sensors in two adjacent rows in the first direction is r2,
and r2 is a minimum distance capable of being realized
by a processing technology of the digital image sensors
2 in two adjacent rows in the first direction.
[0037] According to the distribution parameters calcu-
lated by the above formula, the sensor array may have
a smallest distribution structure. When a tissue section
in same size area is scanned, the sensor array distributed
by the above method has a smaller volume, and an ef-
fective utilization rate of the digital image sensors 2 in
the sensor array is higher.
[0038] It shall be noted herein that the above FoV may
be obtained by image measurement with the digital im-
age sensor 2. The W may be obtained by measuring a
size of the digital image sensor. The r may be obtained
by process evaluation.
[0039] The sensor array distributed in the zigzag pat-
tern is taken as an example hereinafter.
[0040] In a first embodiment, as shown in FIG. 3, ac-
cording to the digital image sensor array, the digital image
sensor 2 has a size as follows: a width W is 5.18 mm,
and a height H is 5.4 mm. An imaging range FoV is 1.0
mm. According to binding and packaging processes of
the digital image sensor 2, a minimum horizontal spacing
r is 0.8 mm, and a minimum longitudinal spacing r2 is
0.82 mm.
[0041] Therefore, a row quantity N of the array is cal-
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culated as follows.

(1) (W+r)/FoV=(5.18+0.8)/1=5.98.

(2) The row quantity N of the array is a smallest in-
teger greater than or equal to 5.98, which means that
the row quantity N of the array is equal to 6.

(3) A distance between two adjacent digital image
sensors 2 in a same row is r1=N∗FoV-
W=6∗1-5.18=0.82.

[0042] A specific quantity of the digital image sensors
2 in each row may be determined according to an actual
situation, which is not repeated in detail herein.
[0043] In a second embodiment, according to the dig-
ital image sensor array, the digital image sensor 2 has a
size as follows: a width W is 8.5 mm, and a height H is
8.5 mm. An imaging range FoV is 1.0 mm. According to
binding and packaging processes of the digital image
sensor 2, a minimum horizontal spacing r is 0.3 mm, and
a minimum longitudinal spacing r2 is 0.3 mm.
[0044] Therefore, a row quantity N of the array is cal-
culated as follows.

(1) (W+r)/FoV=(8.5+0.3)/1=8.8

(2) The row quantity N of the array is a smallest in-
teger greater than or equal to 8.8, which means that
the row quantity N of the array is equal to 9.

(3) A distance between two adjacent digital image
sensors 2 in a same row is r1=N∗FoV-
W=9∗1-8.5=0.5.

[0045] A specific quantity of the digital image sensors
2 in each row may be determined according to an actual
situation, which is not repeated in detail herein.
[0046] A working principle of the present disclosure is
described hereinafter.
[0047] In the present disclosure, the microscopic ob-
jectives 1 and the digital image sensors 2 are all distrib-
uted in an array manner, and are arranged in a same
manner, for example, the microscopic objectives and the
digital image sensors may be distributed in an inclined
straight line, or in a zigzag pattern. The microscopic ob-
jective and the digital image sensor are fixed relatively.
When the array scans the tissue section in an unidirec-
tion, microscopic images may be photographed and
spliced in a parallel manner, a speed is 20 times faster
than that in a conventional method, a volume is reduced,
and a cost is lowered, so that user experience is greatly
improved, and an application value of digital pathology
is truly realized.
[0048] It shall be noted herein that, under a condition
of no conflict, those skilled in the art may combine the
relevant technical features in the above examples ac-
cording to the actual situation, so as to achieve the cor-

responding technical effects, and the various combina-
tion situations are not described in detail herein.
[0049] The description above is only the preferred em-
bodiments of the present disclosure, and the scope of
protection of the present disclosure is not limited to the
above embodiment. All technical solutions under the idea
of the present disclosure belong to the scope of protection
of the present disclosure. It shall be pointed out that for
those of ordinary skills in the art, some improvements
and embellishments without departing from the principle
of the present disclosure shall also be regarded as the
scope of protection of the present disclosure.

Claims

1. A digital pathology scanner for large-area micro-
scopic imaging, comprising a plurality of microscopic
objectives (1) and a plurality of digital image sensors
(2), wherein: the microscopic objectives (1) and the
digital image sensors (2) are equal in quantity and
fixed relatively in one-to-one correspondence;
the digital image sensors (2) are sequentially distrib-
uted so as to form a sensor array;
the sensor array enables images formed by the dig-
ital image sensors (2) to be sequentially distributed
without intervals in a second direction when moving
in a first direction; and the first direction is perpen-
dicular to the second direction.

2. The digital pathology scanner for large-area micro-
scopic imaging according to claim 1, wherein,
the sensor array has N rows distributed in parallel at
intervals in the first direction, and N is an integer
greater than or equal to 2;
two adjacent rows are respectively an N1th row and
an N2th row in the first direction, N2=N1+1, and N1
is an integer greater than or equal to 1; and the N2th

row is offset from the N1th row in the second direction
by a distance of FoV, and FoV is a size of the image
formed by the digital image sensor (2) in the second
direction.

3. The digital pathology scanner for large-area micro-
scopic imaging according to claim 1, wherein,
the sensor array has N rows distributed in parallel at
intervals in the first direction, and N is an integer
greater than or equal to 3; the digital image sensors
(2) located in outermost two rows in the sensor array
are equal in quantity, which is M1, while the digital
image sensors (2) located in other rows have a quan-
tity of M2, and M1=M2+1;
two adjacent rows are respectively an N1th row and
an N2th row in the first direction, N2=N1+1, and N1
is an integer greater than or equal to 1; when N2 is
less than N, the N2th row is offset from the N1th row
in the second direction by a distance of FoV; when
N2 is equal to N, the N2th row protrudes from the
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N1th row by a distance of FoV in the second direction;
and FoV is a size of the image formed by the digital
image sensor (2) in the second direction.

4. The digital pathology scanner for large-area micro-
scopic imaging according to claim 2 or 3, wherein,
more than two digital image sensors (2) are arranged
in each row, and are sequentially distributed in the
second direction; and
a distance between two adjacent digital image sen-
sors (2) in each row in the second direction is equal
to r1.

5. The digital pathology scanner for large-area micro-
scopic imaging according to claim 4, wherein,
N is a smallest integer greater than or equal to
(W+r)/FoV; and 

wherein, W is a size of the digital sensor in the second
direction; and r is a minimum distance capable of
being realized by a processing technology of two ad-
jacent digital image sensors (2) in the same row in
the second direction.

6. The digital pathology scanner for large-area micro-
scopic imaging according to claim 4, wherein,
a distance between the digital image sensors in two
adjacent rows in the first direction is r2, and r2 is a
minimum distance capable of being realized by a
processing technology of the digital image sensors
(2) in two adjacent rows in the first direction.
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