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(54) COORDINATED ACCESS METHOD AND SYSTEM FOR EXTERNAL MEMORY, AND 
COORDINATED ACCESS ARCHITECTURE

(57) The present invention provides a coordinated
access method and system for an external memory, and
coordinated access architecture. Said method compris-
es: pre-storing image compression configuration infor-
mation and image decompression configuration informa-
tion corresponding to an access address of a read/write
operation of an image processing device; according to
the access address of a write operation of the image
processing device and the image compression configu-
ration information, compressing image data and storing
the resulting compressed data in an external memory;
and according to the access address of a read operation
of the image processing device and the image decom-
pressing configuration information, decompressing the
compressed data and sending the resulting decom-
pressed data to the image processing device. The coor-
dinated access method and system for an external mem-
ory and the coordinated access architecture of the
present invention compress image data on the basis of
the coordinated access architecture and then store same
in an external memory, and decompress the compressed
data and then return same to an image processing de-
vice, thereby decreasing the space requirements for the
external memory, and improving overall system perform-
ance.
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Description

BACKGROUND

Field of Disclosure

[0001] The present disclosure relates to the technical
field of external storage access, in particular, to a coop-
erative access method, system, and architecture of an
external storage.

Description of Related Arts

[0002] With the increasing integration of chips, the de-
mand for chips for external storage is also increasing.
The capacity and bandwidth of external storage have be-
come an important part affecting system performance.
Therefore, it is necessary to continuously optimize and
balance the access of each component to the external
storage to improve the performance of the entire system.
At the same time, in high-performance systems, each
component often requires great data throughput to meet
its processing speed. Therefore, the capacity and band-
width of external storage have become one of the bottle-
necks that limit system performance.
[0003] With the development of artificial intelligence al-
gorithms and machine vision, mobile devices in the ex-
isting technology have a large number of sensors working
together and require powerful image computing perform-
ance. This places higher demands on the external stor-
age of the chips. Due to the large amount of data through-
put required during image processing, how to complete
complex operations using limited external storage and
obtain higher image processing speed has become a dif-
ficult and important issue in the field of image computing
chips.

SUMMARY

[0004] The present disclosure provides a cooperative
access method, system, and architecture of an external
storage. The cooperative access architecture compress-
es the image data and then stores it in the external stor-
age, decompresses the compressed data, and then re-
turns it to the image processing device, thereby reducing
the space requirements for external storage, which im-
proves the overall system performance.
[0005] The present disclosure provides a cooperative
access architecture of an external storage, including: at
least one configuration register in one-to-one corre-
spondence with an access address of a read and write
operation of an image processing device, to store image
compression configuration information and image de-
compression configuration information corresponding to
the access address; an image compression module cou-
pled with the image processing device, the configuration
register, and an external storage, to compress an image
data and store the compressed data to the external stor-

age based on an access address of a write operation of
the image processing device and the image compression
configuration information; an image decompression
module coupled with the image processing device, the
configuration register, and the external storage, to de-
compress the compressed data and send the decom-
pressed data to the image processing device based on
an access address of a read operation of the image
processing device and the image decompression config-
uration information.
[0006] In an embodiment of the present disclosure, the
image compression module includes a first address res-
olution controller, an image compression processor, and
a first address converter.
[0007] The first address resolution controller obtains
corresponding image compression configuration infor-
mation from the configuration register according to the
access address of the write operation.
[0008] The image compression processor compress-
es the image data according to the image compression
configuration information to obtain the compressed data.
[0009] The first address converter converts the access
address to a mapped address and write the compressed
data to the mapped address of the external storage.
[0010] In an embodiment of the present disclosure, the
image compression processor first uses a lossless com-
pression algorithm for compression; when a compres-
sion rate is less than a target compression rate, lossy
compression is performed.
[0011] In an embodiment of the present disclosure, the
image decompression module includes a second ad-
dress resolution controller, a second address converter,
and an image decompression processor.
[0012] The second address resolution controller ob-
tains corresponding image decompression configuration
information from the configuration register according to
the access address of the read operation.
[0013] The second address converter converts the ac-
cess address to a mapped address and read the com-
pressed data corresponding to the mapped address from
the external storage.
[0014] The image decompression processor decom-
presses the compressed data and send the obtained de-
compressed data to the image processing device based
on the image decompression configuration information.
[0015] In an embodiment of the present disclosure, the
image decompression processor first judges whether the
compressed data has undergone lossy compression,
and then determines a decompression algorithm based
on the judgment result.
[0016] In an embodiment of the present disclosure, the
image compression configuration information frame im-
age data format, a compression unit size, a frame image
storage space size, and a target compression ratio; the
image decompression configuration information com-
prises the frame image data format, the compression unit
size, the frame image storage space size, and the target
compression ratio.
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[0017] The present disclosure further provides a coop-
erative access system of an external storage, including
the above cooperative access architecture of the external
storage, the image processing device, and the external
storage; both the image processing device and the ex-
ternal storage are coupled with the cooperative access
architecture of the external storage.
[0018] The present disclosure further provides a coop-
erative access method of an external storage, including:
pre-storing image compression configuration information
and image decompression configuration information cor-
responding to an access address of a read and write
operation of an image processing device; compressing
an image data and storing the compressed data to an
external storage based on an access address of a write
operation of an image processing device and the image
compression configuration information; and decom-
pressing the compressed data and sending the decom-
pressed data to the image processing device based on
an access address of a read operation of the image
processing device and the image decompression config-
uration information.
[0019] In an embodiment of the present disclosure, the
compressing of the image data and the storing of the
obtained compressed data to the external storage in-
cludes: obtaining corresponding image compression
configuration information according to the access ad-
dress of the write operation; compressing the image data
according to the image compression configuration infor-
mation to obtain the compressed data; and converting
the access address to a mapped address and writing the
compressed data to the mapped address of the external
storage.
[0020] In an embodiment of the present disclosure, the
decompressing of the compressed data and the sending
of the obtained decompressed data to the image
processing device includes: obtaining corresponding im-
age decompression configuration information according
to the access address of the read operation; converting
the access address to a mapped address and reading
the compressed data corresponding to the mapped ad-
dress from the external storage; and decompressing the
compressed data and sending the obtained decom-
pressed data to the image processing device based on
the image decompression configuration information.
[0021] As described above, the cooperative access
method, system, and architecture of the external storage
of the present disclosure have the following beneficial
effects:

(1) The cooperative access architecture compresses
the image data and then stores it in the external stor-
age, decompresses the compressed data, and then
returns it to the image processing device, thereby
reducing the space requirements for external stor-
age.

(2) The present disclosure can meet the require-

ments of high-performance systems by using a low-
capacity external storage, thereby reducing the over-
all system cost and avoiding the additional chip area
caused by expanding the capacity of external stor-
age.

(3) No need to change the original system structure,
the connection structure is simple and has strong
applicability.

(4) While saving the requirements for the capacity
of the external storage in the system, it also reduces
the requirements for the bandwidth of the external
storage, thereby further improving system perform-
ance.

BRIEF DESCRIPTION OF THE DRAWINGS

[0022]

Fig. 1 shows a schematic view of a cooperative ac-
cess system of an external storage according to an
embodiment of the present disclosure.

Fig. 2 shows a flow chart of a cooperative access
method of an external storage according to an em-
bodiment of the present disclosure.

Description of Reference Numerals

[0023]

1 Image processing device
2 Cooperative access architecture of external stor-

age
21 Configuration register
22 First address resolution controller
23 Image compression processor
24 First address converter
25 Second address resolution controller
26 Second address converter
27 Image decompression processor
3 External storage

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENTS

[0024] The embodiments of the present disclosure will
be described below through exemplary embodiments.
Those skilled in the art can easily understand other ad-
vantages and effects of the present disclosure according
to contents disclosed by the specification. The present
disclosure can also be implemented or applied through
other different exemplary embodiments. Various modifi-
cations or changes can also be made to all details in the
specification based on different points of view and appli-
cations without departing from the spirit of the present
disclosure.
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[0025] It needs to be stated that the drawings provided
in the following embodiments are just used for schemat-
ically describing the basic concept of the present disclo-
sure, thus only illustrating components only related to the
present disclosure and are not drawn according to the
numbers, shapes, and sizes of components during actual
implementation, the configuration, number and scale of
each component during actual implementation thereof
may be freely changed, and the component layout con-
figuration thereof may be more complicated.
[0026] The cooperative access method, system, and
architecture of the external storage of the present disclo-
sure compresses the image data and then stores it in the
external storage, decompresses the compressed data
and then returns it to the image processing device based
on the cooperative access architecture, thereby reducing
the space and bandwidth requirements for external stor-
age through the cooperative access architecture, which
improves the overall system performance and is highly
practical.
[0027] As shown in Fig. 1, in an embodiment, the co-
operative access system of an external storage of the
present disclosure includes a cooperative access archi-
tecture 2 of the external storage, an image processing
device 1 and an external storage 3. The image process-
ing device 1 and the external storage 3 are both coupled
with the cooperative access architecture 2. The cooper-
ative access architecture 2 realizes data reading and writ-
ing between the image processing device 1 and the ex-
ternal storage 3.
[0028] Specifically, the cooperative access architec-
ture 2 of the external storage includes at least one con-
figuration register 21, an image compression module,
and an image decompression module.
[0029] The configuration register 21 is in one-to-one
correspondence with the access address of the reading
and writing operation of the image processing device 1,
and is used to store image compression configuration
information and image decompression configuration in-
formation corresponding to the access address. Specif-
ically, one access address corresponds to one configu-
ration register. The configuration register 21 stores image
compression configuration information and image de-
compression configuration information of the image cor-
responding to the access address. When the image
processing device 1 simultaneously reads and writes
multiple frames of images, a corresponding number of
configuration registers need to be configured corre-
sponding to multiple access addresses. The configura-
tion register 21 is pre-configured by the external proces-
sor of the system.
[0030] The image compression module is coupled with
the image processing device 1, the configuration register
21, and the external storage 3. The image compression
module is used to compress image data and store the
compressed data to the external storage 3 based on the
access address for the write operation of the image
processing device 1 and the image compression config-

uration information. Specifically, the image compression
module compresses the image data that needs to be writ-
ten to the external storage 3 by the image processing
device 1 and then writes to the external storage 3, thereby
reducing the space and bandwidth requirements for the
external storage 3.
[0031] In an embodiment of the present disclosure, the
image compression module includes a first address res-
olution controller 22, an image compression processor
23, and a first address converter 24.
[0032] The first address resolution controller 22 is cou-
pled with the image processing device 1 and the config-
uration register 21, and is used to obtain corresponding
image compression configuration information from the
configuration register according to the access address
of the write operation. Specifically, when the image
processing device 1 needs to perform a write operation
to the external storage 3, the first address resolution con-
troller 22 resolves the access address of the write oper-
ation of the image processing device 1, and obtains cor-
responding image compression configuration informa-
tion in the configuration register 21 according to the ad-
dress resolution result. Preferably, the image compres-
sion configuration information includes a frame image
data format (such as ARGB, YUV, etc.), a compression
unit size, a frame image storage space size, and a target
compression ratio.
[0033] The image compression processor 23 is cou-
pled with the first address resolution controller 22, and
is used to compress the image data according to the im-
age compression configuration information to obtain the
compressed data. Specifically, the image data to be writ-
ten by the image processing device 1 and the image com-
pression configuration information are transmitted to the
image compression processor 23 together, and the im-
age compression processor 23 compresses the image
data according to the image compression configuration
information to obtain the compressed data. Preferably,
the image compression processor 23 accumulates the
corresponding data amount according to the configured
compression unit size, and compresses the image data
in a multi-stage pipeline. When sufficient data is obtained,
pipeline compression is performed. In an embodiment of
the present disclosure, the image compression proces-
sor 23 first performs compression using a lossless com-
pression algorithm. When the compression rate is less
than the target compression rate, lossy compression is
performed. Specifically, the image compression proces-
sor 23 preferentially uses a lossless compression algo-
rithm for compression according to the data format of the
image data. After the lossless compression ends, the
compression rate is calculated and compared with the
target compression rate. If the compression rate reaches
the target compression rate, the compression operation
is stopped. If the compression rate does not reach the
target compression rate, the compressed data continues
to be lossily compressed, and the compression rate is
increased to the target compression rate while preserving

5 6 



EP 3 816 925 A1

5

5

10

15

20

25

30

35

40

45

50

55

as much original data information as possible.
[0034] The first address converter 24 is coupled with
the image compression processor 23 and the external
storage 3, and is used to convert the access address to
a mapped address and write the compressed data to the
mapped address of the external storage 3. Specifically,
after obtaining the compressed data, the first address
converter 24 performs mapping conversion on the ac-
cess address to obtain a mapped address, and writes
the compressed data to the mapped address of the ex-
ternal storage 3. The mapped address is equal to the
offset address times the target compression rate plus the
start address of the image frame.
[0035] The image decompression module is coupled
with the image processing device 1, the configuration
register 21, and the external storage 3. The image de-
compression module is used to decompress the com-
pressed data and send the obtained decompressed data
to the image processing device 1 based on the access
address of the read operation of the image processing
device 1 and the image decompression configuration in-
formation. Specifically, the image decompression mod-
ule decompresses the compressed data in the external
storage 3 and reads the decompressed data according
to the read operation request of the image processing
device 1, thereby reducing the space and bandwidth re-
quirements for the external storage 3.
[0036] In an embodiment of the present disclosure, the
image decompression module includes a second ad-
dress resolution controller 25, an image decompression
processor 27, and a second address converter 26.
[0037] The second address resolution controller 25 is
coupled with the image processing device 1 and the con-
figuration register 21, and is used to obtain corresponding
image decompression configuration information from the
configuration register 21 according to the access address
of the read operation. Specifically, when the image
processing device 1 needs to perform a read operation
to the external storage 3, the second address resolution
controller 25 resolves the access address of the read
operation of the image processing device 1, and obtains
corresponding image decompression configuration infor-
mation in the configuration register 21 according to the
address resolution result. Preferably, the image decom-
pression configuration information includes a frame im-
age data format (such as ARGB, YUV, etc.), a compres-
sion unit size, a frame image storage space size, and a
target compression ratio.
[0038] The second address converter 26 is coupled
with the external storage 3 and the second address res-
olution controller 25, and is used to convert the access
address to a mapped address and read the compressed
data corresponding to the mapped address from the ex-
ternal storage 3. Specifically, the second address con-
verter 26 stores the image decompression configuration
information transmitted from the second address resolu-
tion controller 25 in its register. At the same time, the
second address converter 26 converts the access ad-

dress into a mapped address according to the conversion
mapping relationship between the access address and
the mapped address, and requests the external storage
3 for compressed data stored in the mapped address.
Finally, the second address converter 26 transmits the
obtained compressed data and image decompression
configuration information to the image decompression
processor 27 together.
[0039] The image decompression processor 27 is cou-
pled with the second address converter 26 and the image
processing device 1, and is used to decompress the com-
pressed data according to the image decompression
configuration information, and send the obtained decom-
pressed data to the image processing device 1. In an
embodiment of the present disclosure, the image decom-
pression processor 27 first judges whether the com-
pressed data has undergone lossy compression, then
determines a corresponding decompression algorithm
based on the judgment result, and then performs pipeline
decompression on the compressed data based on the
decompression algorithm, and send the obtained decom-
pressed data to the image processing device 1.
[0040] As shown in Fig. 2, in an embodiment, a coop-
erative access method of an external storage of the
present disclosure is applied to the cooperative access
system of the external storage described above. The
method specifically includes the following operations:
Operation S1: pre-storing image compression configu-
ration information and image decompression configura-
tion information corresponding to an access address of
a read and write operation of an image processing device.
[0041] Specifically, the external processor pre-config-
ures image compression information and image decom-
pression information based on the access address of the
read and write operation of the image processing device,
then pre-stores the obtained image compression config-
uration information and image decompression configu-
ration information in a configuration register. It should be
noted that one configuration register corresponds to one
image access address.
[0042] Operation S2: compressing an image data and
storing the compressed data to an external storage
based on an access address of a write operation of an
image processing device and the image compression
configuration information.
[0043] Specifically, the image compression module
obtains corresponding image compression configuration
information based on the access address of the write
operation of the image processing device, and compress-
es the image data that needs to be written to the external
storage based on the image compression configuration
information, and stores the compressed data to the ex-
ternal storage.
[0044] In an embodiment of the present disclosure, the
compressing of the image data and the storing of the
obtained compressed data to the external storage in-
cludes the following operations:
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21) Obtaining corresponding image compression
configuration information according to the access
address of the write operation.
Specifically, the access address is resolved based
on the first address resolution controller, and the cor-
responding image compression configuration infor-
mation is obtained in the configuration register ac-
cording to the resolution result.
22) Compressing the image data according to the
image compression configuration information to ob-
tain the compressed data.
Specifically, the image compression processor per-
forms pipeline image compression based on the in-
formation after the image compression configuration
to obtain compressed data.
23) Converting the access address to a mapped ad-
dress and writing the compressed data into the
mapped address of the external storage.
Specifically, the access address of the image
processing device is converted to the mapped ad-
dress of the external storage based on the first ad-
dress converter, and then the compressed data is
written to the mapped address of the external stor-
age, thereby completing the compression and stor-
age of the image data.
Operation S3: decompressing the compressed data
and sending the decompressed data to the image
processing device based on an access address of a
read operation of the image processing device and
the image decompression configuration information.

[0045] Specifically, the image decompression module
obtains corresponding image decompression configura-
tion information based on the access address of the read
operation of the image processing device, decompress-
es the compressed data written in the external storage
based on the image decompression configuration infor-
mation, and sends the decompressed data to the image
processing device.
[0046] In an embodiment of the present disclosure, the
decompressing of the compressed data and the sending
of the obtained decompressed data to the image
processing device includes the following operations:

31) Obtaining corresponding image decompression
configuration information according to the access
address of the read operation.
Specifically, the access address is resolved based
on the second address resolution controller, and the
corresponding image decompression configuration
information is obtained in the configuration register
according to the resolution result.
32) Converting the access address to a mapped ad-
dress and reading the compressed data correspond-
ing to the mapped address from the external storage.
Specifically, the access address of the image
processing device is converted to the mapped ad-
dress of the external storage based on the second

address converter, the compressed data on the
mapped address is read from the external storage,
and the compressed data and the image decompres-
sion configuration information are sent to the image
decompression processor.
33) Decompressing the compressed data and send-
ing the decompressed data to the image processing
device based on the image decompression config-
uration information.

[0047] In summary, the cooperative access method,
system, and architecture of the external storage of the
present disclosure compresses the image data and then
stores it in the external storage, decompresses the com-
pressed data and then returns it to the image processing
device based on the cooperative access architecture,
thereby reducing the space requirements for external
storage. The present disclosure can meet the require-
ments of high-performance systems by using a low-ca-
pacity external storage, thereby reducing the overall sys-
tem cost and avoiding the additional chip area caused
by expanding the capacity of external storage. The orig-
inal system structure does not need to be changed, the
connection structure is simple and has strong applicabil-
ity. The requirements for the capacity of the external stor-
age in the system are saved, and the requirements for
the bandwidth of the external storage are reduced, there-
by further improving system performance. Therefore, the
present disclosure effectively overcomes various short-
comings in the existing technology and has high industrial
utilization value.
[0048] The above-mentioned embodiments are just
used for exemplarily describing the principle and effects
of the present disclosure instead of limiting the present
disclosure. Those skilled in the art can make modifica-
tions or changes to the above-mentioned embodiments
without going against the spirit and the range of the
present disclosure. Therefore, all equivalent modifica-
tions or changes made by those skilled in the art without
departing from the spirit and scope of the disclosure will
be covered by the appended claims.

Claims

1. A cooperative access architecture of an external
storage, comprising:

at least one configuration register in one-to-one
correspondence with an access address of a
read and write operation of an image processing
device, to store image compression configura-
tion information and image decompression con-
figuration information corresponding to the ac-
cess address;
an image compression module coupled with the
image processing device, the configuration reg-
ister, and an external storage, to compress an
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image data and store the compressed data to
the external storage based on an access ad-
dress of a write operation of the image process-
ing device and the image compression configu-
ration information; and
an image decompression module coupled with
the image processing device, the configuration
register, and the external storage, to decom-
press the compressed data and send the de-
compressed data to the image processing de-
vice based on an access address of a read op-
eration of the image processing device and the
image decompression configuration informa-
tion.

2. The cooperative access architecture of an external
storage according to claim 1, wherein the image
compression module comprises:

a first address resolution controller to obtain cor-
responding image compression configuration
information from the configuration register ac-
cording to the access address of the write oper-
ation;
an image compression processor to compress
the image data according to the image compres-
sion configuration information to obtain the com-
pressed data; and
a first address converter to convert the access
address to a mapped address and write the com-
pressed data to the mapped address of the ex-
ternal storage.

3. The cooperative access architecture of an external
storage according to claim 2, wherein the image
compression processor first uses a lossless com-
pression algorithm for compression; when a com-
pression rate is less than a target compression rate,
lossy compression is performed.

4. The cooperative access architecture of an external
storage according to claim 1, wherein the image de-
compression module comprises:

a second address resolution controller to obtain
corresponding image decompression configu-
ration information from the configuration register
according to the access address of the read op-
eration;
a second address converter to convert the ac-
cess address to a mapped address and read the
compressed data corresponding to the mapped
address from the external storage; and
an image decompression processor to decom-
press the compressed data and send the ob-
tained decompressed data to the image
processing device based on the image decom-
pression configuration information.

5. The cooperative access architecture of an external
storage according to claim 4, wherein the image de-
compression processor first judges whether the
compressed data has undergone lossy compres-
sion, and then determines a decompression algo-
rithm based on the judgment result.

6. The cooperative access architecture of an external
storage according to claim 1, wherein the image
compression configuration information comprises a
frame image data format, a compression unit size,
a frame image storage space size, and a target com-
pression ratio; the image decompression configura-
tion information comprises the frame image data for-
mat, the compression unit size, the frame image stor-
age space size, and the target compression ratio.

7. A cooperative access system of an external storage,
comprising the cooperative access architecture of
the external storage according to any one of claims
1 to 6, an image processing device, and an external
storage;
both the image processing device and the external
storage are coupled with the cooperative access ar-
chitecture of the external storage.

8. A cooperative access method of an external storage,
comprising:

pre-storing image compression configuration in-
formation and image decompression configura-
tion information corresponding to an access ad-
dress of a read and write operation of an image
processing device;
compressing an image data and storing the
compressed data to an external storage based
on an access address of a write operation of an
image processing device and the image com-
pression configuration information; and
decompressing the compressed data and send-
ing the decompressed data to the image
processing device based on an access address
of a read operation of the image processing de-
vice and the image decompression configura-
tion information.

9. The cooperative access method of an external stor-
age according to claim 8, wherein the compressing
of the image data and the storing of the obtained
compressed data to the external storage comprises:

obtaining corresponding image compression
configuration information according to the ac-
cess address of the write operation;
compressing the image data according to the
image compression configuration information to
obtain the compressed data; and
converting the access address to a mapped ad-
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dress and writing the compressed data to the
mapped address of the external storage.

10. The cooperative access method of an external stor-
age according to claim 8, wherein the decompress-
ing of the compressed data and the sending of the
obtained decompressed data to the image process-
ing device comprises:

obtaining corresponding image decompression
configuration information according to the ac-
cess address of the read operation;
converting the access address to a mapped ad-
dress and reading the compressed data corre-
sponding to the mapped address from the ex-
ternal storage; and
decompressing the compressed data and send-
ing the obtained decompressed data to the im-
age processing device based on the image de-
compression configuration information.

13 14 



EP 3 816 925 A1

9



EP 3 816 925 A1

10



EP 3 816 925 A1

11

5

10

15

20

25

30

35

40

45

50

55



EP 3 816 925 A1

12

5

10

15

20

25

30

35

40

45

50

55


	bibliography
	abstract
	description
	claims
	drawings
	search report

