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SYSTEMS AND METHODS FOR SCANNING AN OBJECT
CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] This application claims priority to Chinese Patent Application No.
201811614656.7 filed on December 27, 2018, the contents of which are incorporated

herein by reference in their entirety.
TECHNICAL FIELD

[0002] The present disclosure generaily relates to a magnetic resonance (MR}
system, and in particular, to systems and methods for receiving and transmitiing MR

signals, and selecting signal receiving channels thereof.
BACKGROUND

[0003] An MR apparatus can be used to implement a medical diagnosis and/or
treatment for an object (e.g., a patient). One or more signals (e.g., MR signals)
associated with the object can be captured by a plurality of signal receiving channels
(e.g., radio frequency {RF) signal receiving channels) of the MR apparatus.

Because an imaging region in a scanning bore of the MR apparatus is limited in
depth, if a scanned part (e.g., a leq) of the object is relatively long, a plurality of
scanning operations need to be performed on the scanned part.  In each scanning
operation, at least one target channel needs 10 be selected from the plurality of
signal receiving channels to capture at least one signal corresponding o a target
portion (e.9., a knee) of the scanned part {e.¢., the leg) of the object. The selection
of the target channel can be realized by using a switch matrix circuit in a signal
receiving circuit {e.g., RF receiving coils).  However, in some situations, the
development of the swilch maltrix circuit is complicated, thereby costing a large
amount of manpower and resources.  Beasides, the switch matrix circuit can
introduce an insertion loss {i.e., a signal attenuation), thereby reducing a signal-noise
ratio (SNR) of the entire signal receiving circuit.  Therefore, it is desirable to develop

systems and methods for selecting signal receiving channels, receiving and



WO 2020/135774 PCT/CN2019/129390

transmitting signals efficiently and accurately, and with low cost.
SUMMARY

[0004] In one aspect of the present disclosure, a system for scanning an object is
provided. The system may include: a supporting table configured to support the
object; a first signal conversion unit configured {0 receive one or more first signals
associated with the object and convert the one or more first signals into one or more
second signals; and a second signal receiver board configured to receive the one or
more second signals.  The first signal conversion unit may include a plurality of first
signal receiving channels. Each channel of the plurality of first signal receiving
channels may be configuraed to receive a first signal associated with a portion of the
ochject. The supporting table and the second signal receiver board may be
configured to move relative to each other to cause the second signal receiver board
to receive at least one second signal corresponding 1o at least one first signal
received by at least one target channel of the plurality of first signal receiving
channels.

[0005] In some embodiments, the system may further include a scanner configured
to generate the one or more first signals associated with the object.

[00086] In some embodiments, the system may further include a signal processing
unit.  The second signal receiver board may be further configured to transmit the
one or more second signals to the signal processing unit.  The signal processing
unit may be configured to receive the one or more second signals and process the
one or more second signals.

100071 In some embodiments, the second signal receiver board may be positioned
underneath the supporting table.

[0008] In some embodiments, the second signal receiver board may be positioned
in a scanning bore of the scanner.

[0009] In some embodiments, the supporting table may include a plurality of signal

fransmission ports.  The second signal receiver board may include a plurality of
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signal receiving ports corresponding io the plurality of signal transmission ports.
(00101 In some embodiments, the supporting table and the second signal receiver
board may be configured to move relative to each other to cause at least one signai
transmission port of the plurality of signal transmission ports {0 be operably coupled
to at least one signal receiving port of the plurality of signal receiving ports, such that
the at least one second signal is received by the second signal receiver board.
[0011] In some embodiments, the one or more second signals may be one or more
optical signais.

[0012] In some embodiments, the first signal conversion unit may be operably
coupled to at least one signal transmission port of the plurality of signal transmission
ports via a first optical fiber.

[0013] In some embodiments, the system may further include a signal processing
unit configurad {0 process the one or more second signals.  The signal proceassing
unit may be operably coupled to at least one signal receiving port of the plurality of
signal receiving ports via a second optical fiber.

[0014] In some embodiments, the sysiem may be a magnetic resonance (MR)
system, and the one or more first signals may be one or more MR analog signals.
[0015] In some embodiments, the plurality of signal transmission ports may be set
along a long axis direction of the supporting table.

[0018] In some embodiments, at least a portion of the plurality of signal
fransmission ports may be set close (o g long side edge of the supporting table.
00171 In some embodiments, at least a portion of the plurality of signal receiving
ports may be set close to a side edge of the second signal receiver board.  The side
edge of the second signal receiver board may correspond to the long side edge of
the supporting table.

[0018] In some embodiments, a signal transmission channel configured {0 transmit
an optical signal of the one or more optical signals may be formed when one of the

plurality of signal transmission poris is operably coupled io one of the plurality of
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signal receiving poris.

[0019] In some embodiments, the at least a portion of the plurality of signal
fransmission ports may be uniformly distributed.

100207 In some embodiments, the at least a portion of the plurality of signal
receiving ports may be uniformly distributed.

[0021] In some embodiments, a first distance between two adjacent signal
fransmission ports of the at least a portion of the plurality of signal transmission ports
may be the same as a second distance between two adjacent signal receiving ports
of the at least a portion of the plurality of signal recelving ports.

10022] In some embodiments, at least one of the plurality of signal transmission
ports may include a first opening and a second opening.  The first opening may be
further away from the second signal receiver board than the second opening. A first
opening size of the first opening may be larger than a second opening size of the
second opening.

[0023] In some embodiments, at least one of the plurality of signal receiving ports
may include a third opening and a fourth opening.  The third opening may be further
away from the supporting table than the fourth opening. A third opening size of the
third opening may be smaller than a fourth opening size of the fourth opening.

[0024] In some embodiments, the sysiem may further include a table control
module configured o control the supporting table or the second signal receiver board
to move.

[0025] In some embodiments, the table control module may include a controller, a
drive mechanism, and a transmission mechanism. The controller may be set
between the signal processing unit and the drive mechanism.  The transmission
mechanism may be operably connected to the drive mechanism. The controller
may be configured to send, when a count of synchronization signal bytes received by
the signal processing unit is different from a preset value, a control instruction to the

drive mechanism. The drive mechanism may be configured to drive, based on the
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control instruction, the transmission mechanism to bring the second signal receiver
board to move relative 1o the supporting table, or bring the supporting table to move
relative {o the second signal receiver board.

(00281 In some embodiments, the first signal conversion unit may include a coil
element and an analog signal processing unit.  The coil element may be operably
coupled to the analog signal processing unit, and may be configured to receive the
one or more MR analog signals.  The analog signal processing unit may be
operably coupled {0 at least one of the plurality of signal transmission poris via a first
optical fiber, and may be configured to receive the one or more MR analog signals
and convert the one or more MR analog signals to one or more optical signals.
(00271 In some embodiments, the analog signal processing unit may include: an
analog-to-digital conversion circuit operably coupled to the coil element, and
configurad {o receive the one or more MR analog signals and convert the one or
more MR analog signals to one or more MR digital signals; and a photoelectric
conversion circuit set between analog-to-digital conversion circuit and the plurality of
signal transmission ports, and configured to convert the one or more MR digital
signals o the one or more optical signals, and transmit the one or more optical
signals (o the at least one of the plurality of signal transmission ports via the first
optical fiber.

[0028] In another aspect of the present disclosure, a magnetic resonance (MR)
apparatus is provided. The apparatus may include: a supporting table; a first signal
conversion unit; a second signal receiver board; and a signal processing unit.  The
supporting table may include a plurality of signal fransmission ports.  The second
signal receiver board may include a plurality of signal receiving ports corresponding
to the plurality of signal transmission ports.  The second signal receiver board may
be positioned underneath the supporting table.  The supporting table and the
second signal receiver board may be configurad {o move relative 1o each other {o

cause at least one signal transmission port of the plurality of signal transmission
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ports io be aligned with at least one signal receiving port of the plurality of signal
receiving ports.  The first signal conversion unit may be operably coupled to the at
least one signal transmission port via a first optical fiber, and may be configured to
receive magnetic resonance (MR) analog signals associated with an object, and
convert the MR analog signals {0 oplical signals.  The signal processing unit may be
operably coupled o the at least one signal receiving port via a second optical fiber,
and may be configured to receive the optical signals and process the optical signals.
[0029] In another aspect of the present disclosure, a method for determining a
signal transmission channel in a system s provided. The method may be
implemented on at least one machine each of which has at least one processor and
at least one storage device. The method may include: determining a moving
direction of a supporting table of the system; and causing the supporting table or a
sacond signal receiver board of the system 10 move relative to each other to make at
least one signal transmission port operably coupled to a first signal conversion unit of
the system be aligned with at least one signal receiving port to form the signal
transmission channel.

[0030] In some embodiments, the first signal conversion unit may include a plurality
of first signal receiving channels.  The at least one signal transmission port operably
coupled to the first signal conversion unit may correspond to a target channel of the
plurality of first signal receiving channels. The target channel may correspond to a
target portion of an object.

[0031] In some embodiments, the causing the supporting table or a second signal
receiver board of the system (o move relative to each other may include: causing the
supporting table to move relative to the second signal receiver board; or causing the
second signal receiver board to move relative to the supporting table.

[0032] In some embodiments, the causing the supporting table or a second signal
receiver board of the system (o move relative to each other may include: causing the

second signal receiver board to move relative to the supporting table in an initial
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direction paraliel to the moving direction of the supporting table.

[0033] In some embodiments, the method may further include: upon the supporting
table or the second signal receiver board being moved, detecting a count of signal
transmission channels that are formed; and comparing the count with a first preset
vaiue.

[0034] In some embodiments, the method may further include: in response to a
determination that the count is less than the first preset value, causing the second
signal receiver board to move in a first direction or a second direction until the count
of signal transmission channels that are formed is equal to the first preset vailue.
[0035] In some embodiments, the method may further include: determining a
movement distance of the second signal receiver board, comparing the movement
distance with a second preset valug; and in response 1o a determination that the
movement distance exceeads the second preset value and the count is lass than the
first preset value, stopping moving the second signal receiver board, and providing
an alarm.

[0038] In some embodiments, the method may further include: causing the second
signal receiver board to move back by a preset distance.

[0037] Additional features will be set forth in part in the description which follows,
and in part will become apparent to those skilled in the art upon examination of the
following and the accompanying drawings or may be learned by production or
operation of the examples. The features of the present disclosure may be realized
and atlained by practice or use of various aspects of the methodologies,
instrumentalities, and combinations set forth in the detailed examples discussed

below.
BRIEF DESCRIPTION OF THE DRAWINGS

(00381 The present disclosure is further described in terms of exemplary
embodiments. These exemplary embodiments are described in detail with

reference o the drawings. These embodiments are non-limiting exemplary
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embodiments, in which like reference numerais represent similar structures
throughout the several views of the drawings, and wherein:

[0039] FIG. 1is a schematic diagram illustrating an exemplary imaging system
according to some embodiments of the present disclosure;

(00401 FIG. 2 is a schematic diagram illustrating exemplary hardware and/or
software componerts of an exemplary processing device according to some
embodiments of the present disclosure;

10041] FIG. 3is a schematic diagram illustrating exemplary hardware and/or
software components of an exemplary mobile device according o some
embodiments of the present disclosure;

[0042] FIG. 4A is a schemalic diagram illustrating an exemplary MR apparatus
according to some embodiments of the present disclosure;

[0043] FIG. 4B is a schematic diagram illustrating an exemplary signal transmission
channel according to some embodiments of the present disclosure;

[0044] FIG. 4C is an exemplary cross-sectional view of a supporting table and a
second signal receiver board in the X-Y plane according 1o some embodiments of
the present disclosure;

[0048] FIG. 4D is an exemplary cross-sectional view of a supporting table and a
second signal receiver board in the Z-Y plane according to some embodiments of
the present disclosure;

[0046] FIG. 4E is a schematic diagram illustrating an exemplary signal transmission
port and signal receiving port according to some embodiments of the present
disciosure;

[0047] FIG. 5 a schematic diagram illustrating an exemplary table control module
according to some embodiments of the present disclosure,

[0048] FIG. 6 is a flowchart ilustrating an exemplary process for determining a
signal transmission channel according to some embodiments of the present

disciosure; and
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10049] FIG. 7 is a schematic block diagram illusirating an exemplary channel

determination module according to some embodiments of the present disclosure.
DETAILED DESCRIPTION

(00507 In the following detailed description, numerous specific details are set forth
by way of examples in order to provide a thorough understanding of the relevant
disclosure. However, it should be apparent to those skilled in the art that the
present disclosure may be practiced without such details.  In other instances, well-
known methods, procedures, systems, components, and/or circuitry have been
described at a relatively high-level, without detail, in order to avoid unnecessarily
obscuring aspects of the present disclosure.  Various modifications {0 the disclosed
embodiments will be readily apparent to those skilled in the art, and the general
principles defined herein may be applied to other embodiments and applications
without departing from the spirit and scope of the present disclosure.  Thus, the
present disclosure is not limited {o the embodiments shown, but 1o be accorded the
widest scope consistent with the claims.

[0051] The ferminology used herein is for the purpose of describing particular
axample embodiments only and is not intended to be limiting.  As used herein, the
singular forms “a,” “an,” and “the” may be intended o include the plural forms as
well, unless the context clearly indicates otherwise. it will be further understood that
the terms “comprise,” “‘comprises,” and/or “comprising,” “include,” “includes,” and/or
‘including,” when used in this specification, specify the presence of stated features,
intagers, steps, operations, elements, and/or componentis, but do not preciude the
presence or addition of one or more other features, integers, sieps, operations,
glements, components, and/or groups thereof.

o

[0052] It will be understood that the term “system,” “unit,” "module,” and/or “biock”
used herein are one method to distinguish different components, elements, parts,
section or assembly of different level in ascending order.  However, the terms may

be displaced by ancther expression if they achieve the same purpose.
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10053] Generally, the word “module,” “unit,” or “block,” as used herein, refers {o logic
embodied in hardware or firmware, or to a coliection of software instructions. A
module, a unit, or a block described herein may be implemented as software and/or
hardware and may be stored in any type of non-transitory computer-readable
medium or another storage device. In some embodiments, a software
module/unit/block may be compiled and linked into an executable program. it will
be appreciated that software modules can be callable from other
modules/uniis/blocks or from themselves and/or may be invoked in response o
detectad events or interrupts.  Software modules/units/biocks configured for
execution on computing devices (e.g., processor 210 as illustrated in FIG. 2) may be
provided on a computer readable medium, such as a compact disc, a digital video
disc, a flash drive, a magnetic disc, or any other tangible medium, or as a digital
download {and can be originally stored in a compressed or installable format that
needs installation, decompression, or decryption prior to execution).  Such software
code may be stored, partially or fully, on a storage device of the exacuting computing
device, for execution by the computing device. Software instructions may be
embedded in firmware, such as an Erasable Programmabile Read Only Memory
(EPROM). It will be further appreciated that hardware modules/units/blocks may be
included of connected logic components, such as gates and flip-flops, and/or can be
included of programmable units, such as programmable gate arrays or processors.
The modules/uniis/blocks or compuiing device functionality described herein may be
implemented as software modules/units/blocks, but may be representad in hardware
or firmware. In general, the modules/units/blocks described herein refer (o logical
modulesfunits/blocks that may be combined with other modules/units/blocks or
divided into sub-modules/sub-units/sub-blocks despite their physical organization or
storage. The description may be applicable to a system, an engineg, or a portion
thereaof.

[0054] It will be understood that when a unit, engine, module or block is referred to

10
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as being “on,” “connected {o,” or “coupled to,” another unit, engine, module, or block,
it may be directly on, connected or coupled to, or communicate with the other unit,
engine, module, or block, or an intervening unit, engine, module, or block may be
present, uniless the context clearly indicates cotherwise.  As used herein, the term
“‘and/or” includes any and all combinations of one or more of the associated listed
ftems.

[0055] These and other features, and characteristics of the present disclosure, as
well as the methods of operation and funclions of the related elements of structure
and the combination of parts and economies of manufacture, may become more
apparent upon consideration of the following description with reference o the
accompanying drawings, all of which form a part of this disclosure. ltisto be
expressly understood, however, that the drawings are for the purpose of illustration
and description only and are not intended o imit the scope of the present disclosure.
it is understood that the drawings are not {o scale.

[0058] The flowcharts used in the present disclosure illusirate operations that
systems implement according to some embodiments of the present disciosure. His
to be expressly understood, the operations of the flowcharts may be implemented
not in order.  Conversely, the operations may be implemented in inverted order, or
simultaneously. Moreover, one or more other operations may be added to the
flowcharts. One or more operations may be removed from the flowcharts.

[0057] Provided herein are systems and components for medical imaging and/or
medical treatment.  In some embodiments, the medical system may include an
imaging system. The imaging system may include a single modality imaging
system and/or a multi-modality imaging system. The single modality imaging
system may include, for example, a magnetic resonance imaging (MR1) system.
Exemplary MRI systems may include a superconducting magnetic resonance
imaging system, a non-superconducting magnetic resonance imaging system, atc.

The multi-modality imaging system may include, for example, a positron emission

11
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tomography-magnetic resonance imaging (PET-MRI) system, a single photon
emission computed tomography-magnetic resonance imaging (SPECT-MRI) system,
a digital subtraction angiography-magnetic resonance imaging (DSA-MRI) sysiem,
etc.  In some embodiments, the medical system may include a freatment system.
The treatment system may inciude a treatment plan system (TPS), image-guided
radiotherapy (IGRT), etc. The image-guided radiotherapy (IGRT) may include a
freatment device and an imaging device. The treatment device may include a linear
accelerator, a cyclotron, a synchroiron, efc., configured to perform a radictherapy on
a subject. The treatment device may include an accelerator of spacies of particles
including, for example, photons, electrons, protons, or heavy ions.  The imaging
device may include an MR apparatus, a CT apparatus {e.g., cone beam computed
tomography (CBCT) apparatus), a digital radiology (DR} apparatus, an elecironic
portal imaging device (EPID), etc.

[0058] An aspect of the present disclosure relates to systems and methods for
scanning an object.  The system may include a supporting table, a first signal
conversion unit {8.g., an RF receiving and conversion unit), and a second signal
receiver board. The supporting table may support the object {e.g., a patient). The
first signal conversion unit may receive one or more first signails {i.e., RF signals, MR
analog signals) associated with the object generated by a scanner {e.¢., an MR
apparatus). Specifically, the first signal conversion unit may include a plurality of
first signal receiving channels. Each channel of the plurality of first signal receiving
channels may be configured 1o receive a first signal associated with a portion of the
object. Further, the first signal conversion unit may convert the one or more first
signals into one or more second signals {(e.q., optical signals). The one or more
second signals may be received by the second signal receiver board.  Specifically,
the supporting table and the second signal receiver board may move relative {0 each
other to cause the second signal receiver board o receive at least one second signal

corresponding to at least one first signal received by at least one target channel of
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the plurality of first signal receiving channelis. Further, the second signal receiver
board may transmit the one or more second signals {0 a signal processing unit.

The signal processing unit may receive the oneg or more second signals and process
the one or more second signals.  The one or more processed second signals may
be transmitted to a processing device {e.¢., the processing device 140) for further
procassing. For example, the processing device may generate an image (8.¢., an
MR image) of the object based on the one or more processed second signais.

[0059] According to the systems and methods of the present disclosure, a signal
transmission channel may be obtained by causing the supporting table or the second
signal receiver board to move relative to each other, without using a switch matrix
circuit, which reduces an operation complexity of channel determination, reduces
hardware costs, improves the quality of optical signals transmitted by the channsls,
and optimizes the workfiow of clinical scanning, thereby improving the efficiency and
accuracy of imaging.

100607 FIG. 1 is a schematic diagram illustrating an exemplary imaging sysiem
according to some embodiments of the present disclosure.  In some embodiments,
the imaging system 100 may be a magnetic resonance imaging (MRI) system. As
Hlustrated in FIG. 1, the imaging system 100 may include a scanner 110 {(e.g., an MR
apparatus), a network 120, one or more terminals 130, a processing device 140, and
a storage device 150, The components of the imaging system 100 may be
connected in one or more of various ways. Mere by way of example, as illustrated in
FIG. 1, the scanner 110 may be connectad to the processing device 140 via the
network 120, As another example, the scanner 110 may be connected to the
proceassing device 140 directly (as indicated by the bi-directional arrow in dotied lines
linking the scanner 110 and the processing device 140). As a further example, the
storage device 150 may be connected {o the processing device 140 directly or via
the network 120, As still a further example, a terminal device (e.g., 131, 132, 133,

gtc.) may be connected to the processing device 140 directly (as indicated by the bi-
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directional arrow in dotied lines linking the terminal 130 and the processing device
140) or via the network 120,

[0061] The scanner 110 may scan an object located within its detection region (or
imaging region) and generate a plurality of data relating to the object.  The detection
region (or imaging region) of the scanner 110 may be in a scanning bore of the
scanner 110,  In the present disclosure, “subject” and “object” are used
interchangeably. Mere by way of example, the object may include a patient, a man-
made object, or the like, or any combination thereof.  As another exampie, the
object may include a specific portion, organ, and/or tissue of a patient.  As a further
example, the object may include a head, a brain, a neck, a body, a shoulder, an arm,
a thorax, a heart, a stomach, a blood vessel, a soft tissue, a knee, fest, or the like, or
any combination thereof.

[0062] In some embodiments, the scanner 110 may be a close-bore MR apparatus
or an open-bore MR apparatus.  The scanner 110 may include a magnet assembly,
a gradient coil assembly, a radicfrequency (RF) coil assembly, and a supporting
table, efc.  The magnet assembly may generate a main magnetic field for polarizing
the object to be scanned. For example, the magnet assembly may include a
parmanent magnet, a superconducting electromagnet, a resistive electromagnet, etc.
[0063] The gradient coll assembly may generate a gradient magnetic field. The
gradient coil assembly may generate one or more magnetic field gradient pulses to
the main magnetic field in the X direction (&Gx), Y direction {Gy), and £ direction (5z)
to encode the spatial information of the subject.  As illustrated in FIG. 1, the X-axis,
the Y-axtis, and the Z-axis may form an orthogonal coordinate system.  The X-axis
and the Z-axis may be horizontal, and the Y-axis may be vertical.  As illustrated in
FIG. 1, the positive X direction along the X-axis may be from the right side to the left
side of the scanner 110 seen from the direction facing the front of the scanner 110;
the positive Y direction along the Y-axis may be from the lower part to the upper part

of the scanner 110; the positive Z direction along the Z-axis may refer {0 a direction
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in which the object is moved out of the scanning bore of the scanner 110, The
detection region may be in the scanning bore.  The detection region may be a
portion of the scanning bore.

[0064] The RF coil assembly may include a plurality of RF coils.  The plurality of
RF coils may include one or more RFE transmitting coils and/or one or more RE
receiving coils (e.¢., a coit element 4131).  The RF transmitting coil(s) may transmit
RF pulses to the object.  Under the coordinated action of the main magnetic field,
the gradient magnetic field, and the RF pulses, MR signals (e.g., MR analog signals)
relating to the object may be generated. The RF receiving coils may receive MR
signals from the object. In some embodiments, one or more RE coils may both
transmit RF pulses and receive MR signals at different times.  In some
embodiments, the function, size, type, geomelry, position, amount, andfor magnitude
of the RF coil{s) may be determined or changed according to one or more specific
conditions. For example, according to the difference in function and size, the RF
coil{s) may be classified as volume coils and local coils.  The term “volume coil” as
used herein generally refers to coils that are used o provide a homogenous RF
excitation field across a relatively large volume, such as to cover the entire body of
the object. For example, many commercially available MR apparatuses may
include a volume coil that is big enough for whole-body imaging of a human subject,
and thus sometimes the volume coil may be referred to as a "body coil.”  The term
‘local coil” as used herein may refer to coils that are to be placed in close proximity
to a region of interest of the object during MR imaging.  The local coils may be
designed to achieve improved RF detection sensitivity over a small region of interest
(ROD.  Insome embodiments, the imaging system 100 (e.g., the scanner 110, or
the processing device 140) may also include a channel determination moduie (e.qg.,
the channel determination module 700 Hllustrated in FIG. 7) configured to determine
a signal transmission (or receiving) channel for the MR signals received by the RF

receiving coils.  More descriptions regarding the scanner 110 may be found
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elsewhere in the present disclosure (e.g., FIG. 4A and the descriptions thereof).
[0065] The network 120 may include any suitable network that can facilitate the
exchange of information and/or data for the imaging system 100,  in some
embodiments, one or more components of the imaging system 100 (e.g., the
scanner 110, the terminal 130, the processing device 140, or the storage device 150)
may communicate information and/or data with one or more other components of the
imaging system 100 via the network 120, For example, the processing device 140
may obtain MR signals (e.g., MR analog signals, optical signals, MR digital signals)
associated with the object from the scanner 110 via the network 120.  In some
embodiments, the network 120 may be any type of wired or wireless network, or a
combination thereof.  The network 120 may be and/or inciude a public network
{e.q., the Internet), a private network {e.¢., a local area network (LAN), a wide area
network (WAN)Y), efc), a wired netwaork (e.g., an Ethernet network), a wireless
network (e.g., an 802.11 network, a Wi-Fi network, elc.), a cellular network (e.g., a
Long Term Evolution (LTE) network), a frame relay network, a virtual private network
("VPN"}, a satellite network, a telephone network, routers, hubs, swilches, server
computers, and/or any combination thereof. Merely by way of example, the network
120 may include a cable network, a wireline netwaork, a fiber-optic network, a
telecommunications network, an intranet, a wireless local area network (WLAN), a
metropolitan area network (MAN), a public telephone switched network (PSTN), a
Biuetooth™ network, a ZigBee™ network, a near field communication (NFC)
network, or the like, or any combination thereof.  In some embodiments, the
network 120 may include one or more network access points.  For example, the
network 120 may include wired and/or wireless network access points such as base
stations and/or internet exchange points through which one or more components of
the imaging system 100 may be connected to the network 120 {o exchange data
and/or information.

[0066] The terminal 130 may include a mobile device 131, a tablet computer 132, a
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laptop computer 133, or the like, or any combination thereof.  In some
ambodiments, the mobile device 131 may include a smart home device, a wearable
device, a smart mobile device, a virtual reality device, an augmented reality device,
or the like, or any combination thereof.  In some embodiments, the smart home
device may include a smart lighting device, a control device of an intelligent electrical
apparatus, a smart monitoring device, a smart television, a smart video camera, an
intarphone, or the iike, or any combination thereof.  In some embodiments, the
wearable device may include a smart bracelet, smart footgear, a pair of smart
glasses, a smart helmet, a smartwalch, smart clothing, a smart backpack, a smart
accessory, or the like, or any combination thereof.  In some embodiments, the smart
mobile device may include a smartphone, a personal digital assistant (PDA), a
gaming device, a navigation device, a point of sale (POS) device, or the like, or any
combination thereof.  In some embodiments, the virtual reality device and/or the
augmented reality device may inciude a virtual reality helmeti, a virtual reality glass, a
virtual reality patch, an augmented reality helmet, an augmented reality glass, an
augmented reality patch, or the like, or any combination thereof. For example, the
virtual reality device and/or the augmented reality device may include a Google™
Glass, an Oculus Rift, a Hololens, a Gear VR, efc.  In some embodiments, the
terminal 130 may remotely operate the scanner 110 and/or the processing device
140, For example, the terminal 130 may remotely operate the scanner 11010
obtain the MR signals associated with the object.  In some embodiments, the
terminal 130 may operate the scanner 110 and/or the processing device 140 via a
wireless connection.  In some embodiments, the terminal 130 may receive
information and/or instructions inputted by a user and send the received information
and/or instructions to the scanner 110 and/or the processing device 140 via the
network 120, In some embodiments, the terminal 130 may receive data and/or
information from the processing device 140,  In some embodiments, the terminal

130 may be part of the processing device 140.  In some embodiments, the terminal
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130 may be omitted.

[0067] The processing device 140 may process data and/or information {e.g., MR
signals) obtained from the scanner 110, the terminal 130, and/or the storage device
150. For example, the processing device 140 may obtain MR signais (e.g., MR
analog signals, optical signals, MR digital signals) associated with the object from
the scanner 110 and generate a scanning image based on the MR signals.  Insome
embodiments, the processing device 140 may be a single server or a server group.
The server group may be centralized or distributed.  In some embodiments, the
procassing device 140 may be local or remote.  For example, the procassing device
140 may access information and/or data stored in or acquired by the scanner 110,
the terminal 130, and/or the storage device 150 via the network 120, As another
example, the processing device 140 may be directly connected io the scanner 110
(as illustratad by the bidirectional arrow in dashed lines connecting the processing
device 140 and the scanner 110 in FIG. 1), the terminal 130 (as illustrated by the
bidirectional arrow in dashed lines connecting the processing device 140 and the
terminal 130 in FIG. 1), and/or the storage device 150 to access stored or acquired
information andf/or data.  In some embodiments, the processing device 140 may be
implemented on a cloud platform.  Merely by way of example, the cloud platform
may include a private cloud, a public cloud, a hybrid cloud, a community cloud, a
distributed cloud, an inter-cloud, a muiti-cloud, or the like, or any combination
thereof. In some embodiments, the processing device 140 may be implemented on
a computing device 200 having one or more components illustrated in FIG. 2 or a
mabile device 300 having one or more components illustrated in FIG. 3 in the
present disclosure.

[0068] The storage device 150 may store data and/or instructions.  In some
embodiments, the storage device 150 may store data obtained from the scanner
110, the terminal 130 and/or the processing device 140.  In some embodiments, the

storage device 150 may siore data and/or instructions that the processing device
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140 may execute or use to perform exemplary methods described in the present
disclosure. For example, the storage device 150 may store data and/or instructions
that the processing device 140 may execute to determineg a signal transmission
channel for the MR signals received by the RF receiving coils of the scanner 110.

in some embodiments, the storage device 150 may include a mass storage device, a
removable storage device, a volatile read-and-write memory, a read-only memaory
(ROM), or the like, or any combination thereof. Exemplary mass storage may
include a magnetic disk, an optical disk, a solid-state drive, etc. Exemplary
removable storage may include a flash drive, a floppy disk, an optical disk, a memory
card, a zip disk, a magnetic tape, etc. Exemplary volatile read-and-write memory
may include a random access memory (RAM).  Exemplary RAM may include a
dynamic RAM (DRAM), a double date rate synchronous dynamic RAM (DDR
SDRAM), a static RAM (SRAM), a thyristor RAM (T-RAM), and a zero-capacitor
RAM (Z-RAM), etc. Exemplary ROM may include a mask ROM (MROM), a
programmable ROM (PROM), an erasable programmable ROM (PEROM), an
electrically erasable programmable ROM (EEPROM), a compact disk ROM (CD-
ROM), and a digital versatile disk ROM, etc.  In some embodiments, the storage
device 150 may be implemented on a cloud platform.  Merely by way of example,
the cloud platform may include a private cloud, a public cloud, a hybrid cloud, a
community cloud, a distributed cloud, an inter-cloud, a muiti-cloud, or the like, or any
combination thereof.

[006%9] In some embodiments, the storage device 150 may be connected {o the
network 120 {o communicate with one or more components of the imaging system
100 (e.g., the scanner 110, the processing device 140, the terminal 130, etc.). One
or more components of the imaging system 100 may access the data or instructions
stored in the storage device 150 via the network 120, In some embodiments, the
storage device 150 may be directly connected to or communicate with one or more

components of the imaging system 100 (e.g., the scanner 110, the processing device
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140, the terminal 130, elc.).  In some embodiments, the storage device 150 may be
part of the processing device 140.

100707 In some embodiments, the imaging system 100 may further include one or
more power supplies (not shown in FIG. 1) connected to one or more components of
the imaging system 100 {e.g., the scanner 110, the processing device 140, the
terminal 130, the storage device 150, etc.). it should be noted that the imaging
system 100 and the scanner 110 illustrated in FIG. 1 are merely provided for the
purposes of illustration, and not intended to limit the scope of the present disclosure.
For persons having ordinary skills in the art, muitiple variations and modifications
may be made under the teachings of the present disciosure. However, those
variations and maodifications do not depart from the scope of the present disclosure.
10071] FIG. 2 is a schematic diagram illustrating exemplary hardware andfor
software components of an exemplary processing device according to some
embodiments of the present disclosure.  As illustrated in FIG. 2, the computing
device 200 may include a processor 210, a storage 220, an inputioutput (O) 230,
and a communication port 240.

[0072] The processor 210 may execute computer instructions (e.g., program code)
and perform functions of the processing device 140 in accordance with techniques
described herein.  The computer instructions may include routines, programs,
objects, components, signals, data structures, procedures, modules, and functions,
which perform particular functions described herein.  For example, the processor
210 may process data obtained from the scanner 110, the terminal 130, the slorage
device 150, and/or any other component (e.¢., the channe!l determination module) of
the imaging system 100,  In some embodiments, the processor 210 may include a
microcontroller, a microprocessor, a reduced instruction set computer (RISC), an
application specific integrated circuits (ASICs), an application-specific instruction-set
processor (ASIP), a central processing unit (CPU), a graphics processing unit

(GPU), a physics processing unit (PPU), a microcontroller unit, a digital signal
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processor {DSP), a field programmable gate array (FPGA), an advanced RISC
maching {ARM)}, a programmable logic device (PLD), any circuit or processor
capabile of executing one or more functions, or the like, or any combinations thereof.
[0073] Merely for illustration purposes, only one processor is described in the
computing device 200.  Howaever, it should be noted that the computing device 200
in the present disclosure may also include multiple processors, and thus operations
of a method that are performed by one processor as described in the present
disclosure may also be jointly or separately performed by the mulliple processors.
For example, if in the present disclosure the processor of the computing device 200
executes both operations A and B, it should be undersiood that operations A and
step B may also be performed by two different processors jointly or separately in the
computing device 200 (e.g., a first processor executes operation A and a second
procassor executes operation B, or the first and second processors jointly execute
operations A and B).

[0074] The storage 220 may store data/information obtained from the scanner 110,
the terminal 130, the storage device 150, or any other component (e.g., the channel
determination module) of the imaging system 100, iIn some embodiments, the
storage 220 may include a mass storage device, a removable storage device, a
volatile read-and-write memory, a read-only memory (ROM), or the like, or any
combination thereof.  For example, the mass storage device may include a
magnetic disk, an oplical disk, a solid-state drive, etc.  The removable storage
device may include a flash drive, a floppy disk, an optical disk, a memory card, a zip
disk, 8 magnetic tape, etc.  The volatile read-and-write memory may include a
random access memaory (RAM).  The RAM may include a dynamic RAM (DRAM), a
double date rate synchronous dynamic RAM (DDR SDRAM), a static RAM (SRAM],
a thyristor RAM (T-RAM), and a zero-capacitor RAM (Z-RAM), etc. The ROM may
include a mask ROM (MROM), a programmabie ROM (PROM), an erasable

programmable ROM (PEROM), an electrically erasable programmable ROM
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(EEPROM), a compact disk ROM (CD-ROM), and a digital versatile disk ROM, eic.
in some embodiments, the storage 220 may store one or more programs and/or
instructions to perform exemplary methods described in the present disclosure.
[0078] The VO 230 may input or oulput signals {e.g., MR signals), data, or
information.  In some embodiments, the V0 230 may enable user interaction with
the processing device 140, In some embodiments, the /O 230 may include an
input device and an output device.  Exemplary input devices may include a
keyboard, a mouse, a touch screen, a microphone, a frackball, or the like, or a
combination thereof.  Exemplary oulput devices may include a display device, a
loudspeaker, a printer, a projector, or the like, or a combination thereof.  Exemplary
display devices may include a liquid crystal display (LCD), a light-emitting dicde
(LED)}-based display, a flat panel display, a curved screen, a television device, a
cathode ray tube {CRT), or the like, or a combination thereof,

[0076] Merely by way of example, a user (&.¢., an operator) may input data related
to an object {e.9., a patient) that is being/to be imaged/scannead {(or treated) through
the /0O 230. The data related to the object may include identification information
(e.¢., the name, age, gender, medical history, contact information, physical
examination result, efc.) and/or the test information including the nature of the scan
that must be performed. The user may also input parameters needed for the
operation of the scanner 110, such as image contrast and/or ratio, a region of
interest (RO, slice thickness, an imaging type (e.g., T1 weighted imaging, T2
weighted imaging, proton density weighted imaging, etc.), T1, T2, an acho type (spin
acho, fast spin echo (FSE), fast recovery FSE, single shot FSE, gradient recalled
echo, fast imaging with steady-state precession, and so on), a flip angle value,
acquisition time (TA), echo time (TE), repetition time (TR}, echo train length (ETL),
the number of phases, the number of excitations (NEX), inversion time, bandwidth
{e.q., RF receiver bandwidth, RF transmitter bandwidth, efc.), a scan type, a type of

sampling, or the like, or any combination thereof. The /O 230 may also display MR
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images generated based on sampled data.

[0077] The communication port 240 may be connected to a network {e.q., the
network 120) to facilitate data communications.  The communication port 240 may
establish connections between the processing device140 and the scanner 110, the
terminal 130, or the storage device 150. The connection may be a wired
connection, a wireless connection, or a combination of both that enables data
fransmission and reception.  The wired connection may include an electrical cable,
an optical cable, a telephone wire, or the like, or any combination thereof. The
wireless connection may include Blustooth, Wi-Fi, WiMax, WLAN, ZigBee, mobile
network {e.g., 3G, 4G, 5G, etc.), or the like, or a combination thereof. Insome
embodiments, the communication port 240 may be a standardized communication
port, such as R8232, R§485, etc.  In some embodiments, the communication port
240 may be a specially designed communication port.  For example, the
communication port 240 may be designed in accordance with the digital imaging and
commurnications in medicine (DICOM) protocol.

[0078] FIG. 3is a schematic diagram illustrating exempilary hardware and/or
software componernts of an exemplary mobile device according {0 some
embodiments of the present disclosure.  As illustrated in FIG. 3, the mobile device
300 may include a communication platform 310, a display 320, a graphic processing
unit (GPU) 330, a central processing unit (CPU) 340, an /O 350, a memory 360, and
a storage 390. In some embodiments, any other suitable component, including but
not imited to a system bus or a controller (not shown), may aiso be included in the
mobile device 300.  In some embodiments, a mobile operating system 370 (e.q.,
108, Android, Windows Phone, Harmony 08, eic.) and one or more applications 380
may be loaded into the memory 360 from the storage 390 in order to be executed by
the CPU 340. The applications 380 may include a browser or any other suitable
mobile apps for receiving and rendering information relating to image processing or

other information from the processing device 140,  User interactions with the
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information stream may be achieved via the /O 350 and provided to the processing
device140 and/or other components of the imaging system 100 via the network 120.
[0079] To implement various modules, uniis, and their functionalities described in
the present disclosure, computer hardware platforms may be used as the hardware
platform(s) for one or more of the elements described herein.  The hardware
glements, operating systems and programming languages of such computers are
conventional in nature, and it is presumed that those skilled in the art are adequately
familiar therewith to adapt those technologies to generate and track shapes of a
target as describad herein. A computer with user interface elements may be used
to implement a personal computer (PC) or ancther type of work station or terminal
device, although a computer may aiso act as a server if appropriately programmed.
it is believed that those skilled in the art are familiar with the structure, programming
and general operation of such computer equipment and as a result the drawings
should be self-explanatory.

(00801 FIG. 4Ais a schematic diagram illustrating an exemplary MR apparatus
according to some embodiments of the present disclosure.  As illustrated in FIG.
44, the MR apparatus 400 may include a supporting table 4110, a second signal
receiver board 4120, one or more first signal conversion units 4130 {also referred to
as “RF receiving and conversion units”), and a signal processing unit 4140. In
some embodiments, the one or more first signal conversion units 4130 may be
referred to as a first signal conversion assembly.

[0081] The MR apparatus 400 may be an example of the scannear 110, In some
embodiments, the MR apparatus 400 may include a gantry 4160.  The gantry 4160
may include a scamning bore 4100 configured to accommodate the supporting table
4110 and a scanned object {not shown).  In some embodiments, the supporting
table 4110 may be configured {o support the scanned object (e.g., a patient). For
axample, the scanned object may lie on the supporting table 4110, The supporting

table 4110 supporting the scanned object may be moved {0 an imaging region (not
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shown) in the scanning bore 4100 of the gantry 4160.  In some embodiments, the
MR apparatus 400 (e.g., an RF coll assembly thereof) may generate one or more
signals (e.g., MR analog signals, RF signals) associated with the scanned object and
transmit the signal(s) to the signal processing unit 4140,

[0082] The first signal conversion unit{s) 4130 may be configured {o receive the one
or more first signals associated with the object {or a portion (&.g., a region of inferest
(RO of the object).  iIn some embodiments, the first signal conversion unit{s) 4130
may convert the received first signal{s) into one or more second signals (e.q., optical
signals). In some embodiments, the first signal conversion unit(s) 4130 may be
operably coupled {0 (e.9., plugged into) or integrated into the supporting table 4110.
in some embodiments, each first signal conversion unit 4130 may include one or
more coil elemenis 4131 and an analog signal processing unit 4132, The coil
glement(s) 4131 may be operably coupled to {e.q., electrically connected o) the
analog signal processing unit 4132, and be configured to receive the first signal{s)
{e.q., MR analog signal(s)). In some embodiments, the coll element(s) 4131 may
transmit the received first signal(s) o the analog signal processing unit 4132, The
analog signal processing unit 4132 may be configured to receive the first signal(s)
and/or convert the first signal{s) to one or more sacond signals (e.q., optical signals).
In some embodiments, one coil element 4131 may include one or more ¢coils (e.q.,
RF receiving coils}.  The coil{s) in a same coil element 4131 may correspond to a
same analog signal processing unit 4132 (i.e., the first signal(s) received in each of
the coil{s) in the same coll element 4131 can be transmitted to the same analog
signal processing unit 4132 that is operably coupled to the coll element 4131). In
some embodiments, the coll elements 4131 in a same first signal conversion unit
4130 may correspond {0 a same analog signal processing unit 4132,  More
descriptions of the correspondence of the coil elements 4131 and the analog signal
processing unit 4132 may be found elsewhere in the present disclosure (e.g., FIG.

4B and descriptions thereof).
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[0083] In some embodiments, the supporting table 4110 may be equipped with a
plurality of signal transmission ports (also referred to as "optical fiber transmission
poris”y 4111.  In some embodimenis, at least one first signal conversion unit 4130
may be operably coupled (e.g., optically coupled) to at least one signal transmission
port 4111 via a first oplical fiber 4112,  For example, the analog signal processing
unit 4132 in the at least one first signal conversion unit 4130 may be operably
coupled to the at least one signal transmission port 4111 via the first optical fiber
4112, In some embodiments, the analog signal processing unit 4132 may output
the second signal(s) to the second signal receiver board 4120 via the first optical
fiber 4112 and the signal transmission port 4111,

(00841 In some embodiments, the second signal receiver board 4120 may be
configured to receive the second signal{s). In some embodiments, the second
signal receiver board 4120 may be equipped with a plurality of signal receiving ports
(also referred to as “optical fiber receiving ports™) 4121 corresponding to the plurality
of signal transmission ports 4111, In some embodiments, the signal receiving port
4121 may neead 1o be operably coupled to the signal transmission port 4111 o
fransmit signal{s) from the first signal conversion unit 4130 to the second signal
receiver board 4120,  In some embodiments, when a signal transmission port 4117
is operably coupled 0 a signal receiving port 4121, the signal transmission port 4111
may be considered to correspond to the signal receiving port 4121, In some
embodiments, each signal transmission port 4111 that are transmitting signai(s) may
have a corresponding signal receiving port 4121,

(00851 In some embodiments, the supporting table 4110 may be positioned outside
the scanning bore 4100 or inside the scanning bore 4100, In some embodiments, a
portion of the supporting table 4110 may be positioned cutside the scanning bore
4100, while a portion of the supporting table 4110 may be positioned inside the
scanning bore 4100, In some embodiments, the supporting table 4110 may be

caused to move from the outside of the scanning bore 4100 {o the inside of the
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scanning bore 4100, or from the inside of the scanning bore 4100 to the outside of
the scanning bore 4100, along a long axis direction (i.e., the Z-axis direction as
indicated by the arrow A in FIG. 4A) of the supporting table 4110, In some
embodiments, the supporting table 4110 may move left or right along a short axis
direction {e.g., the X-axis direction) of the supporting table 4110, In some
embodiments, when the supporting table 4110 is located inside the scanning bore
4100, the second signal receiver board 4120 may be positioned underneath the
supporting table 4110, In some embodiments, the second signal receiver board
4120 may be positioned inside the scanning bore 4100, In some embodiments, the
second signal receiver board 4120 may move only inside the scanning bore 4100,
in some embodiments, a position of the second signal receiver board 4120 may be
adjusted slightly back or forth along the long axis direction (e.g., as indicated by the
arrow Ain FIG. 4A) of the supporting table 4110, In some embodiments, the
position of the second signal receiver board 4120 may be adjusted slightly left or
right along the short axis direction (i.e., a direction perpendicular to the long axis
direction) of the supporting table 4110, In some embodiments, the supporting table
4110 and the second signal receiver board 4120 may be configured to move relative
to each other to cause at least one signal transmission port 4111 to be operably
coupled (e.qg., optically coupled) to at least one signal receiving port 4121, In some
ambodiments, a signal transmission port 4111 being operably coupled to a signal
receiving port 4121 may refer that the signal transmission port 4111 is aligned with
the signal receiving port 4121 such that second signal(s) (e.g., oplical signal(s}) can
be successfully and stably transmitted from the signal transmission port 4111 1o the
signal receiving port 4121.

[00886] In some embodiments, the signal processing unit 4140 may be operably
coupled to the second signal receiver board 4120, In some embodiments, the
second signal receiver board 4120 may transmit the second signal(s) to the signal

processing unit 4140,  In some embodiments, the signal processing unit 4140 may
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be operably coupled to the signal receiving port(s) 4121 of the second signal
receiver board 4120 via one or more second optical fibers 4122, The signal
proceassing unit 4140 may be configured to receive the second signal(s) from the
second signal receiver board 4120 via the second optical fiber(s) 4122 and/or further
process the second signal(s). In some embodiments, the second signal(s) may be
digital signal(s) {e.g., optical signals), and the signal processing unit 4140 may be a
digital signal processing unit.

100871 In some embodiments, the first signal conversion assembly may include a
plurality of first signal receiving channels.  For example, each first signal conversion
unit 4130 may be referred to as a first signal receiving channel.  Alternatively, in
some embodiments, one first signal conversion unit 4130 may include one or more
first signal receiving channels. Each channel of the first signal receiving channel(s)
may be configured 1o receive a first signal associated a portion of the object.  As
used herein, one first signal receiving channel may correspond to one coil element
4131.  In some embodiments, one or more of the first signal conversion unit(s) 4130
{or a portion thereof) may be worn on the object {or a portion of the object). For
example, a coll element for receiving first signal(s) associated with a leg, an arm, a
nack, aic., of the object may be worn on the corresponding portion of the object.  In
some embodiments, one first signal receiving channel may refer to one channel
formed by a coil element 4131 and a corresponding analog signal processing unit
4132, For example, if a first signal conversion unit 4130 includes 24 first signal
receiving channels, and 4 adjacent coll elements correspond 1o one analog signal
processing unit 4132, then the first signal conversion unit 4130 may have 6 analog
signal processing units 4132, and the converted signals (e.¢g., the second signal(s))
can be output by the 6 analog signal processing units 4132 via 6 optical fibers (e.q.,
first optical fibers), respectively.

[0088] In some embodiments, each first signal conversion unit 4130 may be fixedly

connected to one of a plurality of first optical fibers 4112, In some embodiments,
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one signal transmission port 4111 may be selected from the plurality of signal
transmission ports 4111 to be operably coupled {o the first optical fiber 4112
connected to a first signal conversion unit 4130 {(e.g., by inserting the first optical
fiber 4112 into the selected signal transmission port 4111), such that the second
signal{s) may be transmitied to the selected signal transmission port 4111 from the
first signal conversion unit 4130 via the first optical fiber 4112, In some
embodiments, due 10 a length limitation of the first optical fiber 4112, the signal
transmission port 4111 may be selected based on a distance between the signal
transmission port 4111 and the first optical fiber 4112, For example, the signal
fransmission port 4111 close o the first optical fiber 4112 may be selecied to be
operably coupled {o the first optical fiber 4112, In some embodiments, when a
portion {e.q., a foot) of the object needs {0 be scanned, the first signal conversion
unit 4130 coupled to the foot of the object may receive signal(s) associated with the
foot of the object, and a signal transmission port 4111 close to the foot of the object
may be selected o be operably coupled to the first optical fiber 4112, The above
process can be considered as a procass of channel selection.

[0089] In some embodiments, the operable coupling between the first optical fiber
4112 and the signal transmission port 4111 may be performed manually.  For
example, the operable coupling may be performed by an operator by inserting the
first optical fiber 4112 into the selected signal transmission port 4111, In some
embodiments, the operable coupling between the first optical fiber 4112 and the
signal transmission port 4111 may be parformed automatically.  For example, each
first oplical fiber 4112 may be operably coupled to a corresponding signal
fransmission port 4111, but a switch {e.q., an optical baffle) may be set between the
first optical fiber 4112 and the corresponding signal transmission port 4111, In
some embodiments, the processing device 140 may automatically control an on/off
state of the signal transmission channel (formed by the first optical fiber 4112, the

corresponding signal transmission port 4111, etc.) by controliing an on/off state of the
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switch set between the first oplical fiber 4112 and the corresponding signal
transmission port 4111, When a first signal conversion unit 4130 coupled to a target
portion of the object is used {0 receive signal(s) associated with the target portion of
the object, the first optical fiber 4112 connected to the first signal conversion unit
4130 may be used to transmit signal(s), and the swiich between the first optical fiber
4112 and the corresponding signal fransmission port 4111 may be turned on to allow
signal transmission.

100807 In some embodiments, a first signal conversion unit 4130 {or a coil element
thareof) corresponding to the target portion of the object may be referred to as a
target channel.  For example, if the target portion (e.g., a neck) of the object is
scannead, a coil element 4131 may be worn on the neck of the object, the target
channel may refer to a first signal conversion unit 4130 including the coil element
4131.  In some embodiments, after the target channel s operably coupled to a
signal transmission port 4111 via the first optical fiber 4112, the supporting tabie 4110
and/or the second signal receiver board 4120 may be caused to move relative to
each other to cause the signal transmission port 4111 to be operably coupled (a.q.,
optically coupled) {o a corresponding signal receiving port 4121, such that a second
signal corresponding to the first signal received by the target channel (of the plurality
of first signal receiving channels) is received by the second signal receiver board
4120.  In some embodiments, when a plurality of target channels are operably
coupled to a plurality of signal transmission ports 4111, the supporting table 4110
and/or the second signal receiver board 4120 may be caused to move relative to
each other {0 cause each of the plurality of signal transmission ports 4111 to be
operably coupled to a corresponding signal receiving port 4121,

[0091] In some embodiments, a signal transmission channel configured {o fransmit
second signal(s) {(e.g., optical signal{s)) may be formed whean one signal
transmission port 4111 is operably coupled to one signal receiving port 4121,

Specifically, when one signal transmission port 4111 is operably coupled to {e.g.,
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atigned with) one signal receiving port 4121, the optical signal(s) output from a
corresponding analog signal processing units 4132 may be transmutted o the signal
fransmission port 4111 via the first optical fiber 4112, and further transmitted to the
signal receiving port 4121 operably coupled to the signal transmission port 4111,
Further, the oplical signal{s) may be transmitted via the second optical fiber 4122 to
the signal processing unit 4140 for further processing.  In some embodiments,
because multimode fibers have a large transmission bandwidth and an ability to
transmit muitimode lights, the first optical fiber(s) 4112 andfor the second optical
fiber(s) 4122 may be implemented in a configuration of multimode fibers to improve
fransmission efficiency of the optical signal{s). In some embodiments, each signal
receiving port 4121 may be fixedly connected to one second optical fiber 4122, and
the number {or count) of the signal receiving ports 4121 may be equal to the number
{or count) of the second optical fibers 4122, In some embodiments, each signal
receiving port 4121 may be operably coupled {(e.q., piug connection) to one second
optical fiber 4122 when needed, and the number (or count) of the signal receiving
ports 4121 may be greater than the number (or count) of the second optical fibers
4122.

[0092] FIG. 4B is a schemalic diagram illustrating an exemplary signal transmission
channel according to some embodiments of the present disclosure.  The signal
transmission channel may include one or more coll elements 4131, an analog signal
processing unit 4132, a first optical fiber 4112, a signal transmission port 4111, a
signal receiving port 4121, and a second optical fiber 4122,  Signal(s) may be
transmitied through the signal transmission channel to the signal processing unit
4140, The analog signal processing unit 4132 may include one or more analog-to-
digital (AD)} conversion circuits 41321 and a photoslectric conversion circuit 41322,
in some embodiments, the analog signal processing unit 4132 may further include
one or more amplifying circuits 41323 (e.g., filer amplifying circuits).

[0093] In some embodiments, each AD conversion circuit 41321 may be operably
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coupled (e.q., electrically connecied) to one coil element 4131, In some
ambodiments, each AD conversion circuit 41321 may be configured 1o receive one
or more MR anaiog signals from the coupled coil element 4131, andfor convert the
MR analog signal(s) to one or more MR digital signals.

[0094] In some embodiments, the photoelectric conversion circuif 41322 may be set
between the AD conversion circuits 41321 and the signal transmission port 4111, In
some embodiments, the photoelectric conversion circuit 41322 may be configured fo
convert the MR digital signal(s) to one or more optical signals, and/or transmit the
optical signal(s) to the signal transmission port 4111 via the first optical fiber 4112,
[0095] In some embodiments, in order to improve the transmission efficiency of
signals, before the MR analog signal(s) are converted to the MR digital signal(s), one
or more amplifying circuiis 41323 may be set between the AD conversion circuit(s)
41321 and the coil element(s) 4131 to perform an amplification (e.g., a filter
ampilification) on the MR analog signal(s).  In some embodiments, one amplifying
circuit 41323 may be set between one AD conversion circuit 41321 and a
corresponding coil element 4131, In some embodiments, each amplifving circuit
41323 may include a main amplifier 413233, a bandpass filter 41323b, and/or a low
pass filter 41323¢c.  The main amplifier 41323a may be configured to receive the MR
analog signal(s) transmitted from a corresponding coil element 4131, and/or perform
a power amplification on the MR analog signal(s). The amplified MR analog
signal{s) may be transmitted {o the bandpass filter 41323b.  The bandpass filter
41323b may be configured to denoise the amplified MR analog signal(s}. The
dencised MR analog signal{s) may be transmitied to the low pass filter 41323¢.

The low pass filter 41323c may be configured to process the denoised MR analog
signal{s) {o reduce aliasing of the dencised MR analog signal{s). Insome
embodiments, the main amplifier 41323a may be a low noise amplifier.  in some
ambodiments, each amplifying circuit 41323 may further include a secondary

amplifier 41323d. The secondary amplifier 41323d may be set between the
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bandpass filter 41323b and the low pass filter 41323¢c. The secondary ampiifier
41323d may be configurad to parform a power amplification on the dencised MR
analog signal(s) received from the bandpass filier 41323b, and/or transmit the
amplified MR analog signal(s) to the low pass filter 41323¢. It should be noted that
the amplifying circuit(s) 41323 illustrated in FIG. 4B are merely provided for the
purposes of illustration, and not intended o limit the scope of the present disclosure.
For example, one or more of the amplifying circuit{s} 41323 may be omitled.

10096] Specifically, after receiving the MR analog signal(s), the coil element 4131
may transmit the MR analog signal{s} to a corresponding amplifying circuit 41323,
The corresponding amplifying circuit 41323 may preprocess (e.g., ampiify, filter,
denoise, etc.) the MR analog signal(s), andfor transmit the preprocessed MR analog
signal(s) to a corresponding AD conversion circuit 41321, The corresponding AD
convearsion circuit 41321 may convert the preprocessed MR analog signal(s) to one
or more MR digital signais, and/or transmit the MR digital signal(s) {o the
photoeglectric conversion circuit 41322, The photoelectric conversion circuit 41322
may convert the MR digital signal(s) to one or more optical signals, and/or transmit
the optical signal(s) to the signal transmission port 4111 via the first optical fiber
4112, The optical signai(s) may be transmitied to the signal receiving port 4121
operably coupled {o the signal transmission port 4111, Further, the optical signal(s)
may be transmitted to the signal processing unit 4140 via the second optical fiber
4122. The signal processing unit 4140 may perform a signal processing operation
{e.g., a carrier modulation, a decimation filtering, etc.) on the optical signal(s), andfor
transmit the processed optical signal(s) to a processing device (a.g., the processing
device 140) for further processing {e.g., generating a scanning image based on the
MR signals).

1009771 It should be noted that a position of the signal processing unit 4140 is not
intended to be limiting.  In some embodiments, the signal processing unit 4140 may

be positionad in a scanning room that accommodates the scanner 110, For
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example, the signal processing unit 4140 may be positioned inside the scanner 110
(2.qg., a scanning bore of the scanner).  As another example, the signal processing
unit 4140 may be positioned outside the scanner 110 {e.g., a certain distance away
from the scamner 110}, such that the signal processing unit 4140 cause no
electromagnetic interference(s) to the scanner 110, and/or the magnetic field
generated by the scanner 110 does not affect the normal operation of the signal
processing unit 4140,  In some embodiments, the signal processing unit 4140 may
be positioned in an eguipment room that accommodates the processing device 140,
the storage device 150, and/or the terminal(s) 130. For example, the signal
processing unit 4140 may be integrated into or be part of the processing device 140.
[0098] In some embodiments, the second signal receiver board 4120 may be
positioned underneath the supporting table 4110 (i.e., the second signal receiver
board 4120 and the object lying on the supporting table 4110 may face opposite
surfaces of the supporting table 4110}, In some embodiments, the second signal
receiver board 4120 may be positioned in the scanning bore 4100 of the gantry
4160.  In some embodiments, when the supporting table 4110 is located inside the
scanning bore 4100, the supporting table 4110 may be located directly above the
second signal receiver board 4120, and may at least partially overlap with the
second signal receiver board 4120 (e.g., as illustrated in FIG. 4D).  For example,
the supporting table 4110 may cover the second signal receiver board 4120, In
some embodiments, when the supporting table 4110 is locaied outside the scanning
bore 4100, at least a portion of the supporting table 4110 may not overlap with the
second signal receiver board 4120, However, a height {e.¢., in the Y-axis direction
shown in FIG. 1) of a lower surface of the supporting table 4110 may be higher than
a height {(e.g., in the Y-axis direction shown in FIG. 1) of an upper surface of the
second signal receiver board 4120,  In some embodiments, the second signal
receiver board 4120 may be set adjacent to the supporting table 4110 in a vertical

direction (e.g., in the Y-axis direction shown in FiG. 1), such that the supporting table
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4110 and the second signal receiver board 4120 can move relative o each other
without rubbing each other.

10099] In the present disclosure, the supporting table 4110 may include a plurality of
signal transmission ports 4111, and the second signal receiver board 4120 may
incliude a plurality of signal receiving ports 4121 corresponding to the plurality of
signal transmission ports 4111, The second signal receiver board 4120 may be
positionad in the scanning bore 4100 of the MR apparatus 400, and undernesath the
supporting table 4110, The supporting table 4110 and the second signal receiver
board 4120 may be configured to move relative 1o each other to cause at least one
signal transmission port of the plurality of signal transmission ports 4111 to be
aligned with at least one signal receiving port of the plurality of signal receiving ports
4121, The first signal conversion unit 4130 may be operably coupled to the at least
one signal transmission port 4111 via a first optical fiber 4112, and may be
configured o receive MR analog signals associated with an object, and/or convert
the MR analog signals to optical signals.  The signal processing unit 4140 may be
operably coupied to the at least one signal receiving port 4121 via a second optical
fiber 4122, and may be configured 1o receive the optical signals, and/or process the
optical signails. A signal transmission channel configured to transmit optical
signal(s) may be formed when one of the plurality of signal transmission ports 4111 is
operably coupled 1o one of the plurality of signal receiving ports 4121.

[0100] According to the sysiems and methods illustrated above, with the
configuration of the signal transmission pori(s) 4111 and corresponding signal
receiving port(s) 4121, the first optical fiber(s) 4112 optically connected to the signal
fransmission port(s) 4111 may be operably coupled to the second optical fiber(s)
4122 optically connecled to the signal receiving port(s) 4121 by aligning the signal
transmission port(s) 4111 with corresponding signal receiving port(s) 4121, and
accordingly signal transmission channel(s) can be formed {¢ realize the transmission

of optical signal(s). The signal transmission channel(s) can be formed (adjusted, or
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selected) by mechanically aligning the signal transmission pori(s) 4111 with
corresponding signal receiving pori(s) 4121, and the selection of the signal
fransmission channel{s) can be realized by moving the supporting table 4110 without
using an instruction for the selection of the signal transmission channel(s) via
software control, thereby reducing the time for preparing imaging and improving
gfficiency. Therefore, an inconvenience of channel selection using a swiich matrix
circuit can be reduced or eliminated, an operation complexily of channel selection
can be reduced, hardware cost can be reduced, the guality of optical signals
transmitied by the channel can be improved, the imaging workflow can be optimized,
and the efficiency and accuracy of imaging can be improved.

[0101] In some embodiments, a signal transmission channel may be formed based
on at least one signal transmission port 4111 and at least one signal receiving port
4121 corresponding to (or operably coupled to) the signal transmission port 4111,

in some embodiments, in order to ensure the number (or count) of the signal
transmission ports 4111 without affecting the normal use of the MR apparatus 400,
the plurality of signal transmission ports 4111 may be set along a long axis direction
(8.g., as indicated by the arrow A in FIG. 4A) of the supporting table 4110, For
example, one or more rows of signal transmission ports 4111 may be set along the
long axis direction of the supporting table 4110, In some embodiments, at least a
portion of the plurality of signal transmission ports 4111 may be set close to a long
side edge of the supporting table 4110,  For example, as illustrated in FIG. 44, each
long side edge of the supporting table 4110 may be equipped with a row of signal
transmission ports 4111, In some embodiments, the signal transmission port(s)
4111 may be set a certain distance (e.g., a relatively small distance {e.g., 0-Z20 cm))
away from the long side edge of the supporting table 4110, In some embodiments,
the signal fransmission port{s) 4111 may be setf on the long side edge of the
supporting table 4110, In some embodiments, at least a portion of the plurality of

signal receiving ports 4121 may be set close to a side edge (corresponding to the
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long side edge of the supporting table 4110) of the second signal receiver board
4120, For example, if the left-side edge (seen from the direction facing the front of
the scanner 110) of the supporting table 4110 is equipped with signal transmission
ports 4111, then the left-side edge of the second signal receiver board 4120 may be
aquipped with corresponding signal receiving ports 4121, As another example, if
the right-side edge (seen from the direction facing the front of the scanner 110) of the
supporting table 4110 is equipped with signal transmission ports 4111, then the right-
side edge of the second signal receiver board 4120 may be equipped with
corresponding signal receiving ports 4121.

10102] In some embodiments, the plurality of signal transmission ports 4111 may be
configured as a hole structure that penetrates through an upper surface and a lower
surface of the supporting table 4110, Accordingly, the corresponding signal
receiving ports 4121 may be configured as a hole structure that penetrates an upper
surface and a lower surface of the second signal receiver board 4120.  In some
embodiments, the signal transmission ports 4111 may be configured as a hole
structure formed by a side surface and the lower surface of the supporting table
4110, Accordingly, the corresponding signal receiving ports 4121 may be
configured as a hole structure formed by an upper surface and a side surface of the
second signal receiver board 4120,  In some embodiments, the hole structure(s) of
the signal transmission ports 4111 and/or the signal receiving poris 4121 may include
a linear structure and/or a nonlinear structure.  The linear hole struciure may refer
to a hole structure extending in a straight line without an inflection point.  The
nontinear hole structure may refer to a hole structure that does not extend in a
straight line.  When one of the plurality of signal transmission ports 4111 is operably
coupled to (e.qg., aligned with) one of the plurality of signal receiving ports 4121, a
signal transmission channel may be formed to transmit optical signal{s) from the first
optical fiber 4112 {0 the second optical fiber 4122,

(01037 It should be noted that when a hole structure of the signal iransmission poris
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4111 andfor the signal receiving ports 4121 is a nonlinear structure, a light-guiding
structure may be set in the hole structure to change a transmission direction of the
optical signal(s), such that the optical signal(s) in the first optical fiber 4112 can be
successfully transmitied to the second optical fiber 4122 via the signal transmission
port 4111 and the signal receiving port 4121, Exemplary light-guiding structures
may include a lens, a refractor, a reflector, a mirror, or the like, or any combination
thereof.

[0104] In some embodiments, in order o improve the coupling extent between the
plurality of signal transmission ports 4111 set in the supporting table 4110 and the
corresponding signal receiving poris 4121 set in the second signal receiver board
4120, at least a portion of the plurality of signal transmission ports 4111 and at least
a portion of the plurality of signal receiving ports 4121 may be uniformiy distributed
(2.g., close to the side edge(s) of the supporting table 4110 and the side edge(s) of
the second signal receiver board 4120 on the same side, respectively).  Insome
embodiments, a first distance between two adjacent signal transmission ports 4111
of the at least a portion of the plurality of signal transmission ports 4111and a second
distance between two adjacent signal receiving ports 4121 of the at least a portion of
the plurality of signal receiving ports 4121 may have an association relationship. I
some embodiments, the association relationship may be that the first distance is a
presat mulliple of the second distance.  In some embodiments, the preset multiple
may be 1, i.e., the first distance between two adjacent signai transmission poris 4111
close to a side edge of the supporting table 4110 is the same as a second distance
between two adjacent signal receiving ports 4121 close to a side edge (of a same
side of the supporting table) of the second signal receiver board 4120.

[0108] FIG. 4C is an exemplary cross-sectional view of a supporting table and a
second signal receiver board in the X-Y plane according to some embodiments of
the present disclosure. FIG. 4D is an exemplary cross-sectional view of a

supporting fable and a second signal receiver board in the Z-Y plane according to
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some embodimenis of the present disclosure.  In some embodiments, the plurality
of signal transmission ports 4111 may be arranged in one or more rows and/or one
or more columns in the supporting table 4110, and the plurality of signal receiving
ports 4121 may be arranged in ong or more rows and/or one or more columns in the
second signal receiver board 4120,  In some embodiments, a width (in the X-axis
direction) of the supporting table 4110 may be the same as a width {in the X-axis
direction) of the second signal receiver board 4120, In some embodiments, a
length (in the Z-axis direction) of the supporting table 4110 may be different from a
length (in the Z-axis direction) of the second signal receiver board 4120, In some
embodiments, the number (or count) of the signal transmission ports 4111 may be
greater than the number (or count) of the signal receiving ports 4121, so that signals
associated with the portions of the object that are away from each other can be
successively received and transmitted without changing a position of the object.  In
some embodiments, the density of the signal receiving ports 4121 may be greater
than the density of the signal transmission ports 4111, so that the second signal
receiver board 4120 can move by a relatively small distance to make a desired
signal transmission port 4111 be coupled with a corresponding signal receiving port
4121, As illustrated in FIGs. 4C-4D, the plurality of signal transmission ports 4111
(e.q., 41114, 4111b, etc.) may be sef (e.qg., uniformiy distributed) along two long sides
(in the Z-axis direction) of the supporting table 4110, The plurality of signal
receiving ports 4121 {e.qg., 41214, 4121b, eic.) may be set (e.g., uniformly
distributed)} along two sides (in the Z-axs direction) of the second signal receiver
board 4120 corresponding o the two long sides of the supporting {able 4110, In
some embodiments, at least g portion (&.g., 4111a) of the plurality of signal
fransmission ports 4111 and at least 5 portion (e.qg., 4121a) of the plurality of signal
receiving ports 4121 may be set outside an imaging region 4150 of the MR
apparatus 400.  In some embodiments, at least a portion {.¢g., 4111b) of the

plurality of signal transmission poris 4111 and at least a portion (e.q., 4121b) of the
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plurality of signal receiving ports 4121 may be set inside the imaging region 4150 of
the MR apparatus 400, As illustrated in FIG. 4C, a width of the imaging region
4150 (in the X-axis direction) may be represented by L1.  As illustrated in FIG. 4D, a
depth of the imaging region 4150 (in the Z-axis direction) may be represented by L2.
[0106] FIG. 4L is a schematic diagram illustrating an exemplary signal transmission
port and signal receiving port according to some embodiments of the present
disclosure. In some embodiments, as illustrated in FIG. 4E, one signal transmission
port 4111 in the supporting table 4110 may include a first opening 41111 and a
sacond opening 41112, The first opening 41111 may be further away from the
second signal receiver board 4120 than the second opening 41112, In some
embodiments, still as illustrated in FIG. 4E, one signal receiving port 4121 in the
second signal receiver board 4120 may include a third opening 41211 and a fourth
opening 41212, The third opening 41211 may be further away from the supporting
tabie 4110 than the fourth opening 41212, In some embodiments, still as illustrated
it FIG. 4E, a first opening size of the first opening 41111 may be larger than a
second opening size of the second opening 41112, and/or a third opening size of the
third opening 41211 may be smaller than a fourth opening size of the fourth opening
41212, which can reduce a signal transmission loss between the signal transmission
port 4111 and the signal receiving port 4121, In some embodimenits, the signal
transmission port 4111 set in the supporting table 4110 and the corresponding signal
receiving port 4121 set in the second signal receiver board 4120 may be configured
as a funnel structure,

[0107] Inthe present disclosure, when optical signais enter the signal transmission
port 4111 from the first optical fiber 4112, the optical signals may be converged by
designing the first opening size of the first opening 41111 and the second opening
size of the second opening 41112 of the signal transmission port 4111 (e.g., as
Hustrated above), thereby reducing a signal loss of the optical signals at the signal

fransmission port 4111, When the optical signals enter the signal receiving port
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4121 from the signal transmission port 4111, the optical signals may be converged
by designing the third opening size of the third opening 41211 and the fourth opening
size of the fourth opening 41212 of the signal receiving port 4121 {e.g., as illusirated
above), thereby reducing the signal loss of the optical signals at the signal receiving
port 4121.

[0108] FIG. 5 a schematic diagram illusirating an exemplary table control module
according to some embodiments of the present disclosure.  In order to improve the
coupling exient between the plurality of signal transmission poris set in the
supporting table and corresponding signal receiving ports set in the second signal
receiver board, a table control module 500 may be set in the MR apparatus 400,

The table control module 500 may be configured to control the supporting table
and/or the second signal receiver board to move.  In some embodiments, the table
control module 500 may be operably coupled to the supporting table andfor the
second signal receiver poard.  In some embodiments, the table control module 500
may be integrated into the supporting table.  In some embodiments, the table
control module 500 may communicate with the processing device 140, respond o
nstructions from the processing device 140, and control the supporting table and/or
the second signal receiver board to move.

10109] For example, the table control module 500 may control the second signal
receiver board to move back and forth relative to the supporting table along a moving
direction of the supporting table (e.¢., in the Z-axis direction). As anocther example,
the table control module 500 may control the supporting table o move back and forth
relative o the second signal receiver board along the moving direction of the
supporting table.  As a further example, the table control module 500 may control
the second signal receiver board to move left and/or right relative 1o the supporting
table along a direction perpendicular to the moving direction of the supporting table
{e.q., inthe X-axis direction). As still a further example, the table control module

500 may control the supporting table to move left and right relative to the second
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signal receiver board along the direction perpendicular to the moving direction of the
supporting table.

[0110] In some embodiments, as illustrated in FIG. 5, the table control module 500
may include a controller 5210, a drive meachanism 5220, and a transmission
mechanism 5230,  The controller 5210 may be set between the signal processing
unit 4140 and the drive mechanism 5220. The transmission mechanism 5230 may
be operably coupled o the drive mechanism 5220. The controller 5210 may be
configured to send a control instruction to the drive mechanism 5220 (e.g., when a
count of synchronization signal bytes received by the signal processing unit 4140 is
different from (e.q., less than) a preset value). As used herein, the synchronization
signal bytes may refer to the number {or count} of the bytes that representing the
synchronization signal.  In some embodiments, the preset value may be a default
setting {(&.¢., an experience value) of the imaging system 100 or may be adjustable
according to different situations.  The drive mechanism 5220 may be configured o
drive, according to the control instruction, the transmission mechanism 5230 to bring
the second signal receiver board 4120 10 move relative {0 the supporting table 4110
or bring the supporting table 4110 to move relative to the second signal receiver
board 4120.

10111] Specifically, the supporting table 4110 may be driven to move to a
predetermined position to position a target portion of the scannead object in the
imaging region.  As used herein, the predetermined position may be a default
setting of the imaging system 100 or may be adjustable according to different
situations.  Afterwards, the first signal conversion unit set in the supporting table
4110 may receive MR signals associated with the object and transmit the MR signals
o the signal processing unit 4140 via the second signal receiver board 4120, In
some embodiments, before and/or during the fransmission of the MR signals (e.q.,
once the supporting table 4110 is moved {o the predetermined position), the first

signal conversion unit may continuously send synchronization signal bytes {o the
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signal processing unit 4140,  The signal processing unit 4140 may receive the
synchronization signal bytes, and determine the number (or count} of
synchronization signal bytes in a preset time period (e.q., in one second, in one
minute, etc.).  According to the count of received synchronization signal bytes
and/or the preset value, the signal processing unit 4140 may determine whether a
current signal transmission channel is connected or formed (also referred to as a
connection state of the current signal transmission channel).  For example, when
the count of synchronization signal bytes received by the signal processing unit 4140
is different from (e.q., less than) the preset value, the signal processing unit 4140
may determine that the current signal transmission channel is not connecled. As
another example, when the count of synchronization signal bytes received by the
signal processing unit 4140 is the same as the preset value, the signal processing
unit 4140 may determine that the current signal transmission channel s connected.
In some embodiments, each signal transmission channel may correspond to a set of
synchronization signal bytes.  For example, four signal transmission channels may
be formed when each of four signal transmission ports is operably coupled to a
corresponding signal receiving port, and four first signal conversion units
corresponding to the four signal transmission channels may continuously send four
sets of synchronization signal bytes to the signal processing unit 4140, respectively.
Further, the signal processing unit 4140 may receive the four sets of synchronization
signal bytes corresponding o the four signal transmission channels.

[0112] Further, the signal processing unit 4140 may transmit the connection state of
the current signal fransmission channel to the controller 5210, The controller 5210
may generate one or more control instructions according to the connection state.

For example, when the current signal transmission channel is not connected, in
order to better maich the signal receiving port set in the second signal receiver board
4120 with the signal transmission port set in the supporting table 4110, and realize

complete optical coupling between the first optical fiber and the second optical fiber,
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the controller 5210 may generate control instruction(s) to drive the second signal
receiver board 4120 to move.  The controlier 5210 may transmit the control
instruction(s) to the drive mechanism 5220. After receiving the control
nstruction(s), the drive mechanism 5220 may drive the transmission mechanism
5230 to bring the second signal receiver board 4120 to move relative to the
supporting table 4110 based on the received control instruction(s). In some
embodiments, the table control module 500 may drive the second signal receiver
board 4120 to move relative to the supporting table 4110 along an axial moving
direction {e.g., the Z-axis direction) of the supporting table 4110,  In some
embodiments, the table control module 500 may drive the supporting table 4110 {o
move left and/or right relative to the second signal receiver board 4120 along a
direction perpendicular to the axial moving direction of the supporting table 4110
(e.qg., inthe X-axis direction). In some embodiments, during the movement of the
supporting table 4110 and/or the second signal receiver board 4120, the signal
processing unit 4140 may continuously receive the synchronization signal bytes, and
determine the connection state of the current signal transmission channel.  fitis
determined that the current signal transmission channel is connected, the table
control module 500 may stop moving the supporting table 4110 and/or the second
signal receiver board 4120.  In some embodiments, if there are two or more current
signal transmission channels, each current signal transmission channel may be
checked as illusirated above. If at least one current signal transmission channel is
not connected, the table control module 500 may drive the second signal receiver
board 4120 to move, until all the current signal transmission channels are
determined to be conneacted, respectively. More descriptions of the control of the
movement of the supporting table 4110 and/or the second signal receiver board
4120 may be found elsewhere in the present disclosure (e.g., FiGs. 6-7 and
descriptions thereof).

0113] In some embodiments, when the supporting table 4110 arrives ai the
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predetermined position, and the signal transmission port is not well aligned with a
signal receiving port, it may be indicated that the first optical fiber fails {0 couple
effectivity with the second optical fiber and the current signal transmission channel is
not connected.  In order to soive the above problem, the table control module 500
configured to control the supporting table 4110 and/or the second signal receiver
board 4120 to move may be set in the MR apparatus 400, such that the coupling
extent between the signal transmission port{s) set in the supporting {able and the
signal receiving pori{s) set in the second signal receiver board can be improved, and
corresponding signal transmission channel(s) can be formed.  Accordingly, the
guality of the optical signal(s) transmitted by the signal transmission channel{s) can
be improved, and the workflow of scanning the object can be optimized.

10114] FIG. 6 is a flowchart illustrating an exemplary process for determining a
signal transmission channel according to some embodiments of the present
disclosure. in some embodiments, the process 600 may be implemented in the
imaging system 100 illustrated in FIG. 1. For example, the scanner 110 may
perform the process 600 to determine one or more signal transmission channels.

As another example, the process 800 may be stored in a storage medium (e.g., the
storage device 150, or the storage 320 of the processing device 140) as a form of
mnstructions, and can be invoked and/or executed by the processing device 140 (e.q.,
the processor 310 of the processing device 140).  The operations of the illustrated
process 600 presented below are infended to be Hllusirative.  In some embodiments,
the process 600 may be accomplishad with one or more additional operations not
described, and/or without one or more of the operations discussed.  Additionally, the
order in which the operations of the process 800 as illustrated in FIG. 6 and
described below is not intended {o be limiting.

[0115] In some embodiments, the process 600 may be performed by a channel
determination module {&.¢g., the channel determination module 700) including

software and/or hardware.  In some embodiments, the channel determination
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moduie may be part of the scanner 110,  In some embodimenis, the channel
determination module may be set inside the MR apparatus 400 or ouiside the MR
apparatus 400,  In some embodiments, the channel determination module may be
part of the processing device 140,  In some embodiments, a portion of the channel
determination module may be integrated into the processing device 140, while
ancther portion of the channe! determination module may be integrated into the
scanner 110,

10116] In 6310, a moving direction of a supporting table (e.g., the supporting table
4110) may be determined.  In some embodiments, the moving direction of the
supporting fable may be determined by the processing device 140 (e.qg., the interface
circuits of the processor 210) or the channel determination module 700 {e.g., the
determination module 7410). in some embodiments, a table control module {(e.g.,
the table control module 500} may control the table to move o a predetermined
position to position a target portion of a scanned object in the imaging region of the
MR apparatus 400.  In some embodiments, the moving direction of the supporting
table may refer to a moving direction from an initial position (e.q., a starting position
of the movement) of the supporting table {o the predetermined position.  In some
embodiments, the table control module may record motion status of the supporting
table (e.9., @ moving direction, a moving speed, an acceleration, a movement
distance, a moving time of the supporting table, etc.).  In some embodiments, the
maotion status of the supporting table may be stored in the MR apparatus 400 and/or
the storage device {(e.q., the storage device 150), and the moving direction of the
supporting table may be obtained from the MR apparatus 400 and/or the storage
device.

[0117] In 6320, the supporting table and/or a second signal receiver board (e.g., the
second signal receiver board 4120) may be caused to move relative to each other.

in some embodiments, by moving the supporting table and/or the second signal

receiver board, at least one signal transmission pori (set in the supporting table) that

46



WO 2020/135774 PCT/CN2019/129390

is operably coupled to a first signal conversion unit {e.g., the first signal conversion
unit 4130) may be caused o (or made) be aligned with at least one signal receiving
port (set in the second signal receiver board) to form at least one signal transmission
channel  In some embodiments, the supporting table and/or the second signal
receiver board may be caused o move relative to each other by the processing
device 140 (e.g., the processing circuits of the processor 210) or the channel
determination module 700 (e.g., the controiling module 7420).  More descriptions of
the controlling of the movement of the supporting table and/or the second signal
receiver board may be found elsewhere in the present disclosure {e.g., FIG. 5 and
descriptions thereof).  In some embodiments, the signal fransmission port operably
coupled to (e.g., oplically connected to) the first signal conversion unit may also be
referred {0 as a “signal transmission port in an active state”

[0118] In some embodiments, before a targst portion (2.g., an ROI) of an object
(e.¢., a patient) is scanned by the MR apparatus 400, the first signal conversion unit
{e.q., an RF receiving and conversion unit) may be worn on the target portion of the
object, and be operably coupled to a signal transmission port via a first optical fiber.
in some embodiments, as illusirated in FIG. 4A, the first signal conversion unit may
include a plurality of first signal receiving channels (e.g., coil elements). Atarget
channel of the plurality of first signal receiving channels may be configured (o receive
first signal{s) {e.g., the MR analog signal(s)) associated with the target portion of the
ohject. Further, the first signal(s) may be converted to second signal(s) (e.qg.,
optical signai(s)) by an analog signal processing unit of the first signal conversion
unit.  In some embodiments, the at least one signal transmission port operably
coupled to the first signal conversion unit may correspond to the target channel of
the plurality of first signal receiving channelis. The target channel of the first signal
conversion unit may be connected {o the signal transmission port via the first optical
fiber.

10119] In some embodiments, the signal transmission port may be operably coupled
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to the signal receiving port by moving the supporting table and/or the second signal
receiver board relative to each other, such that the first optical fiber connected to the
signal transmission port can be coupled with the second optical fiber connected to
the signal receiving port.  Further, the second signal{s) may be transmitted to the
second optical fiber via the signal fransmission port and the signal receiving port
operably coupled o the signal transmission port. A signal transmission channel
including the first optical fiber, the signal transmission port, the signal receiving port,
and the second optical fiber may be formed and configured to fransmit the optical
signal{s).

[0120] In some embodiments, the supporting table may be caused to move relative
to the second signal receiver board.  For example, the supporting table may be
caused to move back and forth relative to the second signal receiver board along the
moving direction of the supporting table.  In some embodiments, the second signal
receiver board may be caused to move relative to the supporting table.  For
example, the second signal receiver board may be caused to move back and forth
relative o the supporting table along a moving direction of the supporting table.  In
some embodiments, the second signal receiver board may be caused to move
refative to the supporting table in an initial direction parallel to the moving direction of
the supporting table.  As used herein, the initial direction may be a default setting
(2.qg., back, forth, right, left) of the imaging system 100 or may be adjustable
according to different situations.

[0121] Inthe present disclosure, one or more signal transmission port in active
states may be operably coupled to one or more signal receiving ports by determining
the moving direction of the supporting table and causing the supporting table andfor
the second signal receiver board to move relative to each other.  Further, the first
optical fiber(s) connected to the signal transmission port(s) may be coupled with the
second optical fiber{s) connected to the signal receiving port(s), respectively, and

signal fransmission channel(s) may be formed, thereby reducing an inconvenience of
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channel determination using a switch matrix circuit, an operation complexity of
channel determination, and hardware costs, improving the quality of optical signals
fransmitied by the channel(s), and optimizing the workflow of scanning the object.
[0122] In some embodiments, in order to accurately scan the target portion of the
object and improve the quality of optical signals transmitted by the signal
fransmission channel(s), a count of signal transmission channels that are formed
may be deiected when the supporting table andfor the second signal receiver board
are moved. In some embodiments, afier the supporting table is moved to the
predetermined position, whether a preset count {e.g., with a first preset value) of
signal transmission channels are formed may be determined {e.¢., by the signal
processing unit 4140, the table control module 500, channel determination module,
or the processing device 140).  Further, the count of signal transmission channels
that are formed may be compared with the first preset value. As used herein, the
first preset value may be a default setting (e.qg., an experience value) of the imaging
system 100 or may be adjustable according to different situations.  in some
embodiments, in response to a determination that the count is less than the first
preset vaiue, the second signal receiver board may be caused to move in a first
direction and/or a second direction until the count of signal transmission channels
that are formed is equal to the first preset value.  As used herein, the first direction
may refer 1o the moving direction of the supporting table, and the second direction
may refer to a direction opposite to the moving direction of the supporting table.  In
some embodiments, a moving speed of the second signal receiver board may be set
as a fixed value or an adjustable value (e.qg., by an operator or engineer based on
eXperiences).

[0123] In some embodiments, the position of the supporting table may be
represented by a table code {interchangeably referred {0 as “couch code”) recorded
by and/or in the MR apparatus 400, and/or can be read from the MR apparatus 400.

in some embodiments, when the target portion of the object is scanned by the MR
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apparatus 400, a target table code of the supporting table may be determined based
on the target portion of the object.  In some embodimenits, the target table code
may correspond to the predetermined position that the supporting table needs to be
moved. For example, when the object to be scannead lies in the supporting table,
and the supporting table is moved to the predetermined position based on the target
table code, the target portion of the object may be positioned in the imaging region of
the MR apparatus 400, In some embodiments, when the supporting table reaches
the predetermined position, the count of signal transmission channels that are
formed may be determined based on the count of synchronization signal byles
received by the signal processing unit 4140,  In some embodiments, the count of
signal transmission channels that are formed may be compared with one or more
preset vaiues to determine whether ail desired signal fransmission channels are
formed.

[0124] In some embodiments, a total count of the synchronization signal bytes
received from the signal transmission channels may be determined.  Alternatively,
or additionally, for each of the signal transmission channels, a respective count of
received synchronization signal bytes corresponding to each signal transmission
channel may be determined.  In some embodiments, the total count or the
respective count may be compared with a preset value (e.q., a third preset value) {o
determine whether corresponding signal transmission channel(s) are formed.
Specifically, if the total count or the respective count of the received synchronization
signal bytes corresponding to the signal transmission channel(s) s equal {o the third
presei value, the signal transmission channel{s} may be determined {o be formed.
[0125] In some embodiments, when the count of signal transmission channels that
are formed is less than the first preset value (i.e., at least one signal transmission
channel is not formed), a controller (e.qg., the controlier 5210) may generate a control
instruction and transmit the control instruction to a drive mechanism {(e.¢., the drive

mechanism 5220). Further, the drive mechanism may drive a transmission
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mechanism {e.g., the transmission mechanism 5230) to bring the second signal
receiver board to move relative 10 the supporting table along the first direction and/or
the second direction until the count of signal transmission channels that are formed
is equal to the first preset value.

[0128] In some embodiments, before the count of signal iransmission channels that
are formed is equal to the first preset value, in order {0 improve the efficiency of
determining the signal transmission channei(s) and avoid an invalid movement of the
second signal receiver board, a movement distance of the second signal receiver
board may be determined.  In some embodiments, the movement distance may be
compared with a second preset value.  As used herein, the second preset value
may be a defaul setting of the imaging system 100 or may be adjustable according
to different situations. For example, the second preset value may be a preset
multiple of a length of a long side aedge of the supporting table, in which the preset
multiple may be, e.q., 2 or avalue larger than 2. In response 1o a determination
that the movement distance exceeds the second preset value and the count of signal
fransmission channels that are formed is less than the first preset value, the
operation of moving the second signal receiver board may be stopped, and/or an
alarm may be provided.

101271 In some embodiments, if the movement distance of the second signal
receiver board exceeds the second preseat value, and the count of signal
fransmission channels that are formed is still less than the first preset vaiue, it may
be indicated that a connection between the first signal conversion unit and the signal
transmission port is abnormal or a connection between the signal receiving port and
the signal processing unit is abnormal.  Accordingly, the signal fransmission
channel(s) cannot be formed by moving the second signal receiver board.  In order
to avoid the invalid movement of the second signal receiver board and timely notify
the operator to troubleshoot the signal transmission channel(s), the second signal

receiver board can be forcibly stopped and the alarm can be provided.
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10128] In some embodiments, after each movement of the second signal receiver
board, inertia existing during the movement may cause a distance deviation between
an actual position and a theoretical (or recorded) position of the second signal
receiver board. In order to effectively compensate for the distance deviation, and
improve the efficiency of determining the signal transmission channel(s) and the
guality of optical signals transmitted by the signal transmission channel(s), the
second signal receiver board may be caused to move back by a preset distance
{e.q., along a direction opposite to a moving direction of the second signal receiver
board before the second signal receiver board stops).  As used herein, the preset
distance may be a default setling of the imaging system 100 or may be adjusiable
according to different situations.  For example, the preset distance may be
determined by a technician based on a plurality of tests.

[0129] It should be noted that the above description is merely provided for the
purposes of illustration, and not intended {o limit the scope of the present disclosure.
For persons having ordinary skills in the art, multiple variations and modifications
may be made under the teachings of the present disciosure. However, those
varigtions and modifications do not depart from the scope of the present disclosure.
(01301 FIG. 7 is a schematic block diagram illustrating an exemplary channel
determination module according o some embodiments of the present disclosure.
The modules in the channel determination module 700 may be connected to or
communicate with each other via a wired connection or a wirgless connection.  The
wired connection may include a metal cable, an optical cable, a hybrid cable, or the
like, or any combination thereof. The wireless connection may include a Local Area
Network (LAN), a Wide Area Network (WAN), a Blustooth, a ZigBee, a Near Field
Communication (NFC), or the like, or any combination thereof.  Two or more of the
modules may be combined as a single module, and any one of the modules may be
divided into two or more units.

[0131] In some embodiments, the channel determination module 700 may be set in
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the MR apparatus 400.  In some embodiments, the channel determination module
700 may include software and/or hardware.  In some embodiments, the channel
determination module 700 may perform the process 600 to determine signal
transmission channel(s).

[0132] As illustrated in FIG. 7, the channel determination module 700 may include a
determination module 7410 (also referred to as an “obtaining module™ and a
controlling module 7420, The determination module 7410 may be configured to
determine a moving direction of the supporting table.  The controlling module 7420
may be configured to cause the supporting table or a second signal receiver board to
move relative to each other {0 make at least one signal transmission port operably
coupled to a first signal conversion unit to be aligned with at least one signal
receiving port to form a signal transmission channel.

[0133] Inthe present disclosure, the signal transmission port(s) in active states may
be operably coupled to the signal receiving pori(s) by determining a moving direction
of the supporting table and causing the supporting table or the second signal
receiver board to move relative 10 each other.  Further, the first optical fiber
connected to the signal transmission port may be coupled with the second optical
fiber connected to the signal receiving port to form the signal transmission channel,
thereby reducing an inconvenience of channel determination caused by using a
switch matrix circuit, an operation complexity of channel determination, and
hardware costs, improving the guality of optical signals transmitted by the signal
transrmission channel(s), and optimizing the workflow of scanning the object.

[0134] In some embodiments, the controlling module 7420 may be further
configured to cause the second signal receiver board to move relative to the
supporting table in an initial direction paraliel to the moving direction of the
supporting table.  In some embodiments, the initial direction may be the same as
the moving direction of the supporting table.  In some embodiments, the initial

direction may be opposite {0 the moving direction of the supporting table.
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10135] In some embodiments, upon the supporting table and/or the second signal
receiver board being moved o a predetermined position, the controlling module
7420 may detect g count of signal fransmission channels that are formed and
compare the count with a first preset value.  Inresponse {o a determination that the
count is less than the first preset value, the controlling module 7420 may cause the
second signal receiver board to move in a first direction and/or a second direction
until the count of signal transmission channels that are formed is equal to the first
presei vaiue. In some embodiments, the first direction may refer {0 the moving
direction of the supporting table, and the second direction may refer 1o a direction
opposite to the moving direction of the supporting table.

[0136] In some embodiments, before the count of signal transmission channels that
are formed is egual to the first preset value, the controliing module 7420 may
determine a movement distance of the second signal receiver board and compare
the movement distance with a second preset value.  Inresponse o a determination
that the movement distance exceeds the second preset value and the count is less
than the first preset value, the controliing module 7420 may stop moving the second
signal receiver board and provide an alarm.

(01371 In some embodiments, the channel determination module 700 may further
include a distance compensation module 7430.  The distance compensation
module 7430 may be configured to cause the second signal receiver board to move
by a preset distance along a direction opposite to the moving direction of the second
signal receiver board (e.q., the moving direction of the second signal receiver board
before the second signal receiver board stops).

[0138] It should be noted that the above description is merely provided for the
purposes of illustration, and not intended o limit the scope of the present disclosure.
For persons having ordinary skills in the art, multiple variations and modifications
may be made under the teachings of the present disciosure. However, those

variations and modifications do not depart from the scope of the present disclosure.
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For example, the controlling module 7420 and the distance compensation module
7430 may be combined as a single module configured to both cause the supporting
table andfor the second signal receiver board to move relative to each other and
cause the second signal receiver board to move by a preset distance along a
direction opposiie o the moving direction of the second signal receiver board.  As
ancther example, the channel determination module 700 may further include a
storage module (not shown in FIG. 7). The storage module may be configured o
store data generated during any process performed by any component of the
channel determination module 700, As a further example, each component of the
channel determination module 700 may include a storage device. Additionally, or
alternatively, the components of the channel determination module 700 may share a
common storage device.

[0139] The present disclosure may also provide a computer readable storage
medium storing a computer program thereon.  When executing by at least one
processor, the executable instructions may direct the at least one processor {0
perform a process (e.g., process 600) described elsewhere in the present disclosure.
[0140] Having thus described the basic concepts, it may be rather apparent {o those
skilled in the art after reading this detailed disclosure that the foregoing detailed
disclosure is intended 1o be presented by way of example only and is not limiting.
Various alterations, improvements, and modifications may occur and are intended {o
those skilled in the art, though not expressly stated herein. These alterations,
improvements, and modifications are intended {0 be suggested by this disclosure,
and are within the spirit and scope of the exemplary embodiments of this disclosure.
[0141] Moreover, certain terminoiocgy has been used to describe embodiments of
the present disclosure. For example, the terms "one embodiment,” “an embodiment,”
and/or “some embodiments” mean that a particular feature, structure or
characteristic described in connection with the embodiment is included in at least

one embodiment of the present disclosure. Therefore, it is emphasized and should
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be appreciated that two or more references to “an embodiment” or “one
ambodiment” or “an alternative embodiment” in various portions of this specification
are not necessarily all referring to the same embodiment. Furthermore, the particular
features, structures or characteristics may be combined as suitable in one or more
embodiments of the present disclosure.

[0142] Further, it will be appreciated by one skilled in the art, aspects of the present
disclosure may be illustrated and described herein in any of a number of patentable
classes or context including any new and useful process, machine, manufacture, or
composition of matter, or any new and useful improvement thereof. Accordingly,
aspects of the present disclosure may be implemented entirely hardware, entirely
software (including firmware, resident software, micro-code, &tc.) or combining
software and hardware implementation that may all generally be referred to herein
as a “unit,” "module,” or *system.” Furthermore, aspects of the present disclosure
may take the form of a computer program product embodied in one or more
computer readable media having computer readable program code embodied
thereon.

[0143] A computer readabie signal medium may include a propagated data signal
with computer readable program code embodied therein, for example, in baseband
or as part of a carrier wave. Such a propagated signal may take any of a varisty of
forms, including electro-magnetic, optical, or the like, or any suitable combination
thereof. A computer readable signal medium may be any computer readable medium
that is not a computer readable storage medium and that may communicate,
propagate, or transport a program for use by or in connaction with an instruction
execution system, apparatus, or device. Program code embodied on a computer
readable signal medium may be transmitted using any appropriate medium,
including wireless, wireline, optical fiber cable, RF, or the like, or any suitable
combination of the foregoing.

[0144] Computer program code for carrying out operations for aspecis of the

56



WO 2020/135774 PCT/CN2019/129390

present disclosure may be written in any combination of one or more programming
languages, including an object oriented programming language such as Java, Scala,
Smalltalk, Eiffel, JADE, Emerald, C++, C#, VB. NET, Python or the like, conventional
procedural programming languages, such as the "C" programming language, Visual
Basic, Fortran 2003, Peri, COBOL 2002, PHP, ABAP, dynamic programming
languages such as Python, Ruby, and Groovy, or other programming languages. The
program code may execute entirely on the user's computer, partly on the user's
computer, as a stand-alone software package, partly on the user's computer and
partly on a remote computer or entirely on the remote computer or server. In the
latter scenario, the remote computer may be connected to the user's compuier
through any type of network, including a local area network (LAN) or a wide area
network (WAN), or the connection may be made o an external computer (for
example, through the Internet using an Internet Service Provider) or in a cloud
computing environment or offered as a service such as a Software as a Service
(Saal).

[0145] Furthermore, the recited order of processing elements or sequences, or the
use of numbers, letters, or other designations therefore, is not intended to limit the
claimed processes and methods {0 any order except as may be specified inthe
claims. Although the above disclosure discusses through various examples what is
currently considered {0 be a variety of useful embodiments of the disclosure, itisto
be understood that such detail is solely for that purpose, and that the appended
claims are not limited to the disclosed embodiments, but, on the contrary, are
intended to cover modifications and equivalent arrangements that are within the spirit
and scope of the disclosed embodiments. For example, although the implementation
of various components described above may be embodied in a hardware device, it
may also be implemented as a software only solution, e.¢., an instaliation on an
axisting server or mobile device.

[0146] Similarly, it should be appreciated that in the foregoing description of
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embodiments of the present disclosure, various features are sometimes grouped
together in a single embodiment, figure, or dascription thereof for the purpose of
streamlining the disclosure aiding in the understanding of one or more of the various
embodiments. This method of disclosure, however, is not to be interpreted as
reflecting an intention that the claimed subject matter requires more features than
are expressly recited in each claim. Rather, claimed subject matter may lie in less

than all features of a single foregoing disclosed embodiment.
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WHAT IS CLAIMED 1S

1. A system for scanning an object, comprising:

a supporting table configured to support the object;

a first signal conversion unit configured to receive one or more first signals
associaied with the obiect and convert the one or more first signals into one or more
second signals; and

a second signal receiver board configured 1o receive the one or more second
signals,

wherein

the first signal conversion unit includes a plurality of first signal
receiving channels, each channel of the plurality of first signal receiving
channels being configured to receive a first signal associated with a portion of
the object, and

the supporting table and the second signal receiver board are
configured to move relative to each other to cause the second signal receiver
board to receive at least one second signal corresponding to at least one first
signal received by at least one target channel of the plurality of first signal

receiving channels.

2. The system of claim 1, further comprising:
a scanner configured 1o generate the one or more first signals associated with

the object.

3. The system of claim 1, further comprising a signal processing unit, wherein

the second signal receiver board is further configured to transmit the one or
more second signals o the signal processing unit, and

the signal processing unit is configured o receive the one or more second

signals and process the one or more second signals.
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4. The system of claim 1, wherein the second signal receiver board is

positioned underneath the supporting table.

5. The system of claim 2, wherein the second signal receiver board is

positioned in a scanning bore of the scanner,

&. The system of claim 1, wherein the supporting table includes a plurality of
signal transmission ports, and the second signal receiver board includes a plurality of

signal receiving ports corresponding to the plurality of signal transmission ports.

7. The system of claim 6, wherein the supporting table and the second signal
receiver board are configured to move relative o each other to cause at least one
signal transmission port of the plurality of signal transmission ports to be operably
coupled to at least one signal receiving port of the plurality of signal recelving ports,
such that the at least one second signal is received by the second signal receiver

board.

8. The system of claim 6, wherein the one or more second signals are one or

more oplical signals.

9. The system of claim 8, wherein the first signal conversion unit is operably
coupled to at least one signal transmission port of the plurality of signal transmission

ports via a first optical fiber.

10. The system of claim 6, further comprising a signal processing unit
configured to process the one or more second signals, wherein

the signal processing unit is operably coupled to at least one signal receiving
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port of the plurality of signal receiving ports via a second optical fiber.

11. The system of claim 6, wherein the sysiem is a magnetic resonance (MR)

system, and the one or more first signals are one or more MR analog signals.

12. The system of claim €, wherein the plurality of signal transmission ports

are set along a long axis direction of the supporting table.

13. The system of claim 6, wherein at least a portion of the plurality of signal

fransmission ports are set close to a long side edge of the supporting table.

14. The system of claim 13, wherein at least a portion of the plurality of signal
receiving ports are set close to a side edge of the second signal receiver board, the
side edge of the second signal receiver board corresponding 1o the long side edge of

the supporting table.

15. The system of claim 8, wherein a signal fransmission channe! configured
to transmit an optical signal of the one or more optical signals is formed when one of
the plurality of signal transmission ports is operably coupled 10 one of the plurality of

signal receiving ports.

16. The system of claim 14, wherein the at least a portion of the plurality of

signal transmission ports are uniformiy distributed.

17. The system of claim 16, wherein the at ieast a portion of the plurality of

signal receiving ports are uniformly distributed.

18. The system of claim 17, wherein a first distance between two adjacent
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signal transmission ports of the at least a portion of the plurality of signal
fransmission ports is the same as a second distance between two adjacent signal

receiving ports of the at least a portion of the plurality of signal receiving ports.

19. The system of claim 6, wherein

at ieast one of the plurality of signal transmission ports includes a first opening
and a second opening;

the first opening is further away from the second signal receiver board than
the second opening; and

a first opening size of the first opening is larger than a second opening size of

the second opening.

20. The system of claim 6, wherein

at least one of the plurality of signal receiving ports includes a third opening
and a fourth opening;

the third opening is further away from the supporting table than the fourth
opening; and

a third opening size of the third opening is smaller than a fourth opening size

of the fourth opening.

21. The system of claim 10, further comprising:
a table control module configured to control the supporting table or the second

signal receiver board to move.

22. The system of claim 21, wherein
the table control module includes a controller, a drive mechanism, and a
transmission mechanism;

the controller is set between the signal processing unit and the drive
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mechanism;

the transmission machanism is operably connected o the drive mechanism;

the controller is configured to send, when a count of synchronization signal
bytes received by the signal processing unit is different from a preset value, a control
instruction to the drive mechanism; and

the drive mechanism is configured o drive, based on the control instruction,
the transmission mechanism to bring the second signal receiver board to move
relative to the supporting table, or bring the supporiing table to move relative to the

sacond signal receiver board.

23. The systermn of claim 11, wherein

the first signal conversion unit includes a coil element and an analog signal
processing unit;

the coil element is operably coupled to the analog signal processing unit, and
is configured to receive the one or more MR analog signals; and

the analog signal processing unit is operably coupled to at least one of the
plurality of signal transmission poris via a first optical fiber, and is configured to
receive the one or more MR analog signals and convert the one or more MR analog

signals to one or more optical signals.

24. The system of claim 23, wherein the analog signai processing unit
includes:

an analog-to-digital conversion circuit operably coupled to the coil element,
and configured to receive the one or more MR analog signals and convert the one or
more MR analog signals to one or more MR digital signals; and

a photoglectric conversion circuit set between analog-to-digital conversion
circuit and the plurality of signal transmission ports, and configured o convert the

one or more MR digital signals {o the one or more optical signals, and transmit the
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one or more optical signals o the at least one of the plurality of signal transmission

ports via the first optical fiber.

25. A magnetic resonance (MR) apparatus, comprising:
a supporting table;
a first signal conversion unit;
a second signal receiver board, and
a signal processing unit,
wherein

the supporting table includes a plurality of signal transmission ports,

the second signal receiver board includes a plurality of signal receiving
ports corresponding to the plurality of signal transmission ports,

the second signal receiver board is positioned undemeath the
supporting table,

the supporting table and the second signal receiver board are
configured to move relative to each other {0 cause at least one signal
transmission port of the plurality of signal transmission ports o be aligned with
at least one signal receiving port of the plurality of signal receiving ports,

the first signal conversion unit is operably coupled to the at least one
signal transmission port via a first oplical fiber, and is configured 1o receive
magnetic resonance (MR) analog signals associated with an object, and
convert the MR analog signals to optical signals, and

the signal processing unit is operably coupled to the at least one signal
receiving port via a second optical fiber, and is configured {o receive the

optical signals and process the optical signals.

26. A method implemented on at least one machine each of which has at least

one processor and at least one storage device for determining a signal transmission
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channel in a system, the method comprising:
determining a moving direction of a supporting table of the system; and
causing the supporting table or a second signal receiver board of the system
to move relative to each other to make at least one signal transmission port operably
coupled to a first signal conversion unit of the system be aligned with at least one

signal receiving port to form the signal transmission channel.

27. The method of claim 26, wherein

the first signal conversion unit includes a plurality of first signal receiving
channels;

the at least one signal transmission port operably coupled to the first signal
conversion unit corresponds 1o a target channel of the plurality of first signal
receiving channels; and

the target channel corresponds to a target portion of an object.

28. The method of claim 26, wherein the causing the supporting table or a
second signal receiver board of the system to move relative to each other comprises:

causing the supporting table to move relative {0 the second signal receiver
board; or

causing the second signal receiver board to move relative to the supporting

table.

29. The method of claim 26, wherein the causing the supporting table or a
second signal receiver board of the system to move relative {o each other comprises:
causing the second signal receiver board 1o move relative to the supporting

table in an initial direction parallel o the moving direction of the supporting table.

30. The method of claim 29, further comprising:
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upon the supporting table or the second signal receiver board being moved,
detecting a count of signal transmission channels that are formed, and

comparing the count with a first preset value.

31. The method of claim 30, further comprising:

in response to a determination that the count is less than the first preset
value, causing the second signal receiver board to move in a first direction or a
second direction until the count of signal transmission channels that are formed is

aqual to the first preset value.

32. The method of claim 31, further comprising:

determining a movement distance of the second signal receiver board;

comparing the movement distance with a second preset valus, and

in response to a determination that the movement distance exceeds the
second preset value and the count is less than the first preset value, stopping

moving the second signal receiver board, and providing an alarm.

33. The method of claim 29, further comprising:

causing the second signal receiver board to move back by a preset distance.
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