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MEDICAL IMAGE MOVEMENT DETECTION AND CORRECTION METHOD AND 

SYSTEM, AND COMPUTER READABLE MEDIUM 

BACKGROUND 

1. Technical Field 

[0001] The present disclosure relates to a medical imaging technology, and in particular to 5 

a method, a system and a computer-readable medium for motion detection and correction of a 

medical image. 

2. Description of Related Art 

[0002] In the field of precision medicine, nuclear medicine is an indispensable program 

due to its ability to provide functional assessment. However, the long examination time of 10 

nuclear medicine and the movement of a patient's body or organs during the scanning process 

often lead to blurred and inaccurate images and errors in judgment by physicians. 

[0003] Take myocardial perfusion imaging (MPI) in nuclear medicine as an example, it has 

the highest utilization rate but is most susceptible to patient mobility. As shown in FIG. 1, due 

to the contraction and beating behavior of the patient's heart (as shown in FIG. 1, reference 15 

numeral 101, which illustrates from left to right the cross-sectional morphology of the heart in 

the short-axis, vertical-long-axis, and horizontal-long-axis dimensions, respectively, during a 

cardiac cycle) and the ups and downs of the human body's breathing (as shown in FIG. 1, 

reference numeral 102, which shows from left to right the cross-sectional morphology of the 

heart in the short-axis, vertical-long-axis, and horizontal-long-axis dimensions, respectively, 20 

during the respiratory cycle), the resulting MPI image of the heart (as shown in FIG. 1, 

reference numeral 103) is often ambiguous and not easily diagnosed under the influence of 

both. 

[0004] In the current technology, the above issues are solved by installing an additional 

monitoring device to monitor the heartbeat and respiratory displacement of the human body, 25 

and then correcting the medical image (e.g., the MPI image) based on the signals measured by 
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the monitoring device. However, such a correction method not only consumes detection 

resources, but also may result in poor setup of the monitoring device, tracking errors, or 

failure to integrate with the scanning devices (e.g., commercially available single photon 

emission computerized tomography [SPECT] devices do not have an optional respiratory 

monitoring device). 5 

[0005] Therefore, how to take into account the movement of human organs or lesions to 

detect and correct the movement of medical images without installing additional monitoring 

devices has become one of the pressing issues in this field. 

 

SUMMARY 10 

[0006] In order to solve the above problems, the present disclosure provides a system of 

motion detection and correction of a medical image, the system comprises: a management 

platform providing a user interface to submit instructions for performing optimization 

processing on a medical image of a target organ, said medical image comprising list mode 

data; and an optimization device performing said optimization processing of said medical 15 

image in accordance with said instructions, wherein performing optimization processing by 

said optimization device comprises: segmenting said list mode data corresponding to said 

medical image into frames having a fixed time dimension to image said frames as a frame 

image; labeling a volume of interest in each frame image, wherein each volume of interest 

comprises a target organ; calculating a motion curve of said target organ based on each 20 

volume of interest of each frame image; reconstructing said medical image as an optimized 

medical image based on said motion curve; and displaying said optimized medical image on a 

user interface. 

[0007] In at least one embodiment, according to the system of the present disclosure, said 

optimization device comprises a deep learning module, and performing labeling the volume 25 

of interest in each frame image by said optimization device comprises: recognizing a binary 
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segmented volume containing a target organ in each frame image by said deep learning 

module; blurring each binary segmented volume by said deep learning module to generate a 

soft mask; applying each soft mask to each said frame image by said deep learning module; 

fitting the target organ in each frame image with an initial elliptical sphere based on each soft 

mask by said deep learning module; and expanding each initial elliptical sphere by a 5 

predetermined distance outwardly from a radius thereof by said deep learning module to 

generate an elliptical sphere representing each volume of interest. 

[0008] In at least one embodiment, according to the system of the present disclosure, 

performing calculating the motion curve of said target organ based on each volume of interest 

of each frame image by said optimization device comprises: dividing each volume of interest 10 

into a first sub-volume of interest and a second sub-volume of interest; extracting 

three-dimensional coordinates of a first center of mass (COM) of said first sub-volume of 

interest of and a second center of mass of said second sub-volume of interest, respectively, to 

be used as a descriptive value of each frame image; down dimensionalizing each descriptive 

value of each frame image by principal component analysis, and using the largest feature of 15 

each descriptive value after down dimensionalizing as a movement/rotation signal of said 

target organ; and grouping and filtering each frame image based on each movement/rotation 

signal to calculate a motion curve. 

[0009] In at least one embodiment, according to the system of the present disclosure, said 

target organ is a heart, and said dividing said volume of interest into a first sub-volume of 20 

interest and a second sub-volume of interest is along a long axis of said heart in a short-axis 

direction. 

[0010] In at least one embodiment, according to the system of the present disclosure, said 

motion curve is plotted relative to any one of a head-tail axis, a left-right axis, and a 

ventral-dorsal axis of a human body, and performing reconstructing said medical image into 25 

an optimized medical image based on said motion curve by said optimization device 
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comprises: selecting a reference object from each frame image; performing motion 

compensation of each frame image using said motion curve as a reference, wherein said 

motion compensation of each frame image comprises: performing an adjustment operation of 

all pixels contained in each frame image other than said reference object in any of a head-tail 

axis, a left-right axis, and a ventral-dorsal axis according to three-dimensional coordinates 5 

thereof with respect to said reference object; and repeating said adjustment operation of each 

frame image until correlation coefficient between integration of each frame image after said 

adjustment operation and said reference object reaching a maximum value; and integrating 

each frame image after said motion compensation to reconstruct said optimized medical 

image. In at least one specific embodiment of the present disclosure, said adjustment 10 

operation comprises, but is not limited to, rotation, displacement, scaling, deformation, or any 

combination of more than two of these; in some specific embodiments of the present 

disclosure, said adjustment operation is translation, rotation, or a combination thereof. 

[0011] In at least one embodiment, according to the system of the present disclosure, after 

calculating the motion curve of said target organ based on each center of mass, and each 15 

volume of interest of each frame image does not accurately correspond to said motion curve, 

performing the optimization processing by said optimization device further comprising 

performing gating of each frame image, wherein said gating is used to assemble a 

predetermined number of gated set images with similar time and/or positional relationships 

among said frame images, and said time and/or positional relationships are defined by cyclic 20 

phases of human respiration and/or heartbeat. 

[0012] In at least one embodiment, according to the system of the present disclosure, said 

motion curve is plotted relative to any one of a head-tail axis, a left-right axis, and a 

ventral-dorsal axis of a human body, and reconstructing said medical image into said 

optimized medical image based on said motion curve by said optimization device comprises: 25 

selecting a reference object from each said gated set image; performing motion compensation 



5 

 

of each said gated set image using said motion curve as a reference, wherein said motion 

compensation of each said gated set image comprises: performing an adjustment operation of 

all pixels contained in each said gate set image other than said reference object in any one of a 

head-tail axis, a left-right axis, and a ventral-dorsal axis according to three-dimensional 

coordinates thereof with respect to said reference object; and repeating said adjustment 5 

operation of each said gated set image until correlation coefficient between integration of each 

said gate set image after said adjustment operation and said reference object reaching a 

maximum value; and integrating each gated set image after said motion compensation to 

reconstruct an optimized medical image. 

[0013] In at least one embodiment, according to the system of the present disclosure, said 10 

fixed time dimension is measured in units of 100 milliseconds to 500 milliseconds. 

[0014] In at least one embodiment, according to the system of the present disclosure, the 

present disclosure further comprises: a scanning device photographing a target organ to obtain 

a medical image, wherein said scanning device is any one of a single photon emission 

computed tomography device, a positron emission tomography (PET) device, a magnetic 15 

resonance imaging (MRI) device, and a computed tomography (CT) device; a picture 

archiving and communication system (PACS) for storing said medical image and said 

optimized medical image; and an in-office reporting computer for accessing or displaying said 

medical image and said optimized medical image. 

[0015] The present disclosure further provides a method of motion detection and correction 20 

of a medical image, the method comprises: obtaining a medical image about a target organ, 

wherein said medical image comprises list mode data; segmenting said list mode data 

corresponding to said medical image into frames having a fixed time dimension, and imaging 

each said frame as a multi-frame image; labeling a volume of interest in each frame image, 

wherein each volume of interest comprises a target organ; calculating a motion curve of a 25 

target organ based on said volume of interest in each frame image; and reconstructing said 
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medical image into an optimized medical image based on the motion curve. 

[0016] In at least one embodiment, according to the method of the present disclosure, 

labeling said volume of interest in each frame image comprises: recognizing a binary 

segmented volume containing said target organ in each frame image by a deep learning 

module; blurring each binary segmented volume by said deep learning module to generate a 5 

soft mask; applying each soft mask to each frame image by said deep learning module; fitting 

said target organ in each frame image with an initial elliptical sphere based on each soft mask 

by said deep learning module; and expanding each initial elliptical sphere by a predetermined 

distance outwardly from a radius thereof by said deep learning module to generate an 

elliptical sphere representing said volume of interest. 10 

[0017] In at least one embodiment, according to the method of the present disclosure, 

calculating the motion curve of said target organ based on each volume of interest of each 

frame image comprises: dividing said volume of interest into a first sub-volume of interest 

and a second sub-volume of interest; extracting three-dimensional coordinates of a first center 

of mass of each first sub-volume of interest and a second center of mass of each second 15 

sub-volume of interest, respectively, to be used as a descriptive value of each frame image; 

down dimensionalizing said descriptive value of each frame image by principal component 

analysis method, and using the largest feature of each descriptive value after down 

dimensionalizing as a movement/rotation signal of said target organ; and grouping and 

filtering each frame image based on each movement/rotation signal to calculate said motion 20 

curve. 

[0018] In at least one embodiment, according to the method of the present disclosure, said 

target organ is a heart, and said dividing said volume of interest into a first sub-volume of 

interest and a second sub-volume of interest is along a long axis of said heart in a short-axis 

direction. 25 

[0019] In at least one embodiment, according to the method of the present disclosure, said 
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motion curve is plotted relative to any one of a head-tail axis, a left-right axis, and a 

ventral-dorsal axis of a human body, and reconstructing said medical image as an optimized 

medical image based on said motion curve comprises: selecting a reference object from each 

frame image; performing motion compensation of each frame image using said motion curve 

as a reference, wherein said motion compensation of each frame image comprises: performing 5 

an adjustment operation of all pixels contained in each frame image other than said reference 

object in any one of a head-tail axis, a left-right axis, and a ventral-dorsal axis according to 

three-dimensional coordinates thereof with respect to said reference object; and repeating said 

adjustment operation of each frame image until correlation coefficient between integration of 

each frame image after said adjustment operation and said reference object reaching a 10 

maximum value; and integrating each frame image after said motion compensation to 

reconstruct said optimized medical image. 

[0020] In at least one embodiment, according to the method of the present disclosure, the 

present disclosure further comprises after calculating the motion curve of a target organ based 

on each center of mass, and each volume of interest of each frame image does not accurately 15 

correspond to said motion curve, gating of each frame image is performed, wherein said 

gating is used to assemble a predetermined number of gated set images with similar time 

and/or positional relationships among said frame images, and said time and/or positional 

relationships are defined by cyclic phases of human respiration and/or heartbeat. 

[0021] In at least one embodiment of the method of the present disclosure, said motion 20 

curve is plotted relative to any one of a head-tail axis, a left-right axis, and a ventral-dorsal 

axis of a human body, and reconstructing said medical image as an optimized medical image 

based on said motion curve comprises: selecting a reference object from each said gated set 

image; and performing motion compensation of each said gated set image using said motion 

curve as a reference, wherein said motion compensation of each gated set image comprises: 25 

performing an adjustment operation of all pixels contained in each said gated set image other 
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than said reference object in any one of a head-tail axis, a left-right axis, and ventral-dorsal 

axis according to three-dimensional coordinates thereof with respect to said reference object; 

and repeating said adjustment operation of each said gated set image until correlation 

coefficient between integration of each said gated set image after said adjustment operation 

and said reference object reaching a maximum value; and integrating each said gated set 5 

image after said motion compensation to reconstruct an optimized medical image. 

[0022] In at least one embodiment, according to the method of the present disclosure, said 

medical image is obtained by photographing said target organ by a scanning device, and said 

scanning device is selected from a group consisting of a single photon emission computed 

tomography device, a positron emission tomography device, a magnetic resonance imaging 10 

device, and a computed tomography device. 

[0023] In at least one embodiment, according to the method of the present disclosure, said 

fixed time dimension is measured in units of 100 milliseconds to 500 milliseconds. 

[0024] The present disclosure further provides a computer-readable storage medium 

applied in a computer and having instructions stored thereon to perform the method of motion 15 

detection and correction of at least one of the above-described medical images. 

[0025] In summary, the method, system, and computer-readable medium of the present 

disclosure for motion detection and correction of a medical image can segment a medical 

image of a target organ into a plurality of frame images in accordance with list mode data, 

analyze a plurality of centers of mass of a volume of interest in the plurality of frame images 20 

to calculate a motion curve of the target organ during a scanning period, and then optimize the 

reconstruction of the medical image based on the motion curve, and thus can optimize the 

reconstruction of the medical image. Accordingly, the present disclosure enables motion 

detection and correction of a medical image by taking into account the movement of human 

organs or lesions without the need to install an additional monitoring device. 25 
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BRIEF DESCRIPTION OF THE DRAWINGS 

[0026] Specific embodiments of the present disclosure will be detailed with the following 

drawings. These descriptions are shown in the following drawings. 

[0027] FIG. 1 is an embodiment of performing myocardial perfusion imaging with current 

technology. 5 

[0028] FIG. 2 is a schematic diagram showing a system architecture for motion detection 

and correction of a medical image according to the present disclosure. 

[0029] FIG. 3 is a schematic diagram showing a system of motion detection and correction 

of a medical image according to an embodiment of the present disclosure. 

[0030] FIG. 4 is a flowchart of steps showing a method of motion detection and correction 10 

of a medical image according to the present disclosure. 

[0031] FIG. 5 is a partial embodiment showing a method of motion detection and 

correction of a medical image according to the present disclosure. 

[0032] FIG. 6A to FIG. 6C are partial embodiments showing a method of motion detection 

and correction of a medical image according to the present disclosure, with COM in FIG. 6C 15 

denoting a center of mass. 

[0033] FIG. 7 is a partial embodiment showing a method of motion detection and 

correction of a medical image according to the present disclosure, with COM1 and COM2 

denoting center of mass 1 and center of mass 2, respectively. 

[0034] FIG. 8 is a partial embodiment showing a method of motion detection and 20 

correction of a medical image according to the present disclosure. 

[0035] FIG. 9 is a partial embodiment showing a method of motion detection and 

correction of a medical image according to the present disclosure. 

[0036] FIG. 10 is a partial embodiment showing a method of motion detection and 

correction of a medical image according to the present disclosure. 25 

[0037] FIG. 11 is a partial embodiment showing a method of motion detection and 
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correction of a medical image according to the present disclosure. 

[0038] FIG. 12 is a schematic diagram showing a method of motion detection and 

correction of a medical image according to an embodiment of the present disclosure. 

 

DETAILED DESCRIPTION 5 

[0039] The following illustrates the implementation of the present disclosure by means of 

specific embodiments, and other advantages and efficacy of the present disclosure can be 

easily understood by those skilled in the art from the contents described herein. The structure, 

proportion, size, etc. of the drawings attached to the present disclosure are only used to match 

the contents described in the specification for the understanding and reading of those skilled 10 

in the art, and are not used to limit the implementation of the present disclosure. Therefore, 

any modification, alteration, or adjustment, without affecting the efficacy of the present 

disclosure and the purpose that can be achieved, should still fall within the scope of the 

technical content described in the present disclosure. 

[0040] A schematic diagram of a system architecture of the present disclosure for 15 

performing motion detection and correction of medical images can be observed from FIG. 2. 

[0041] In at least one embodiment, a management platform 201 of the present disclosure is 

used to integrate the processing of medical images, including: receiving and transmitting 

medical images, providing access to the medical images by a user, and performing optimized 

processing of the medical images according to the needs of the user. In some embodiments, 20 

the management platform 201 may be presented through any suitable user interface such as a 

web page, an application page, a human-computer interface, etc., and is not specifically 

limited herein. 

[0042] In at least one embodiment, an optimization device 202 of the present disclosure is 

used to perform a background service corresponding to medical image optimization 25 

processing (including, motion detection and correction) based on instructions submitted by a 
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user at the management platform 201. In some embodiments, the optimization device 202 of 

the present disclosure may be any suitable physical computer system, a cloud-based system, 

etc., and the optimization device 202 may also be implemented with the management 

platform 201 as an integrated computer system, and is not specifically limited in the present 

disclosure. 5 

[0043] In at least one embodiment, a scanning device 203 of the present disclosure may be 

any detection device that can take medical images, for example, including but not limited to: a 

single photon emission computed tomography device, a positron emission tomography device, 

a magnetic resonance imaging device, a computed tomography device, and the like for 

performing medical images of the parts of the patient that the patient desires to be detected 10 

(for example, including but not limited to: the heart, lungs, coronary arteries, liver, stomach, 

etc.) for obtaining medical images. In some embodiments, the medical image obtained by the 

scanning device 203 of the present disclosure includes its corresponding list mode data, and 

thus facilitates non-instantaneous (e.g., after-access) regression analysis and correction of the 

captured medical images. 15 

[0044] In at least one embodiment, a medical image storage and transmission system 204 

of the present disclosure may be any current hospital storage system for storing the medical 

images acquired at the scanning device 203 described above and/or optimized medical images 

optimized by the optimization device 202. 

[0045] In at least one embodiment, an in-office reporting computer 205 of the present 20 

disclosure may be any terminal device used by a physician in an in-office setting to provide 

the physician with access to, or display of, the medical images and/or optimized medical 

images stored by the medical image storage and transmission system 204. 

[0046] In at least one embodiment of the present disclosure, the management platform 201, 

the optimization device 202, the scanning device 203, the medical image storage and 25 

transmission system 204 and the in-office reporting computer 205 shown in FIG. 2 are 
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configured to communicate with each other in standard digital imaging and communications 

in medicine (DICOM), thus providing a high degree of expandability of the present disclosure. 

In addition, the present disclosure is not limited to the elements described above; for example, 

depending on operational requirements, any number of the elements described above may be 

integrated into a single device, or a single management platform 201 and/or optimization 5 

device 202 may be designed to support optimization of medical images from multiple 

scanning devices 203, etc., and the present disclosure is not specifically limited thereto. 

[0047] FIG. 3 is a schematic diagram showing a specific embodiment of the present 

disclosure for performing motion detection and correction of a medical image. 

[0048] Specifically, in at least one embodiment, the present disclosure may perform motion 10 

detection and correction of a medical image of a heart captured using a single photon 

emission computed tomography (SPECT) scanning device. For example, the scanning device 

203 of the present disclosure (e.g., a single-photon emission computed tomography scanning 

device) includes a CdZnTe (CZT) gamma camera fitted with 19 pinhole collimators and 19 

CZT sensors (e.g., CZT elements including 32 × 32 pixels) for scanning a heart from the 15 

right-slanted anterior view to the left-slanted posterior view and obtaining a correlative 

SPECT image (i.e., a medical image). In addition, the imaging process of the SPECT image 

by the scanning device 203 may include the steps of: setting a dual energy window for 

scanning the heart with asymmetric (e.g., -14% to 23%) and symmetric (e.g., -9% to 9%) 

settings, respectively; storing list mode data and/or frame mode data corresponding to the 20 

SPECT image based on the scanning results; transmitting the list mode data and/or frame 

mode data to a workstation built into the scanning device 203 in a standard form of DICOM; 

and resampling the list mode data and/or frame mode data along the short axis, the vertical 

long axis and the horizontal long axis of the heart for display. However, the description of the 

specifications, equipment, or means of obtaining medical images to which the scanning 25 

device 203 is applicable in the present disclosure is provided only by way of example and is 
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not intended to limit the present disclosure. 

[0049] In the process schematic shown in FIG. 3, the medical image (shown by the element 

symbol 302) obtained after γ photons 301 released from a patient 300 (who is undergoing 

myocardial perfusion imaging) is imaged by the scanning device 203 during filming (as in the 

aforementioned imaging process). At this time, the medical image 302 may be stored directly 5 

to the medical image storage and transmission system 204 for access by the in-office 

reporting computer 205. However, in the event that the medical image 302 may be blurred 

due to movement of the patient 300 during the scanning, the medical image 302 received from 

the scanning device 203 may be designated by the management platform 201 to undergo 

instantaneous motion detection and correction by means of the optimization device 202, 10 

including processing procedures such as time dimension segmentation 303, motion 

center-of-mass analysis 304 and deformation model correction 305, thereby obtaining an 

optimized medical image 306. Further, when the obtained medical image 302 includes list 

mode data, the medical image 302 may also be accessed by the management platform 201 to 

the medical image storage and transmission system 204 when the medical image 302 is found 15 

to be ambiguous afterwards, and the optimization device 202 may carry out regression 

analysis and correction. 

[0050] FIG. 4 is a flowchart of the steps for performing motion detection and correction of 

a medical image (e.g., the optimization device 202 performs the processing procedures of the 

reference numerals 303 to 305 in FIG. 3) according to the present disclosure, and the 20 

embodiments of each of the steps therein may be progressively understood through FIG. 5 to 

FIG. 12 and the following description. 

[0051] In at least one embodiment of the present disclosure, at step S10, a medical image 

for which motion detection and correction is desired (e.g., a set of stress images and rest 

images of the heart of a particular patient obtained under a single scan) may be selected by a 25 

user interface provided by the management platform 201. At this point, said medical images 
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may be obtained instantly by the management platform 201 while the patient is performing a 

scan at the scanning device 203, or accessed by the management platform 201 to the medical 

image storage and transmission system 204 when needed. 

[0052] In at least one embodiment of the present disclosure, at step S20, taking into 

account the displacement of a target organ (e.g., a heart) captured by the medical image 5 

during different phases of respiration and/or heartbeat cycles (or movement of the patient 

himself) during the capturing period (i.e., events), the optimization device 202 performs the 

time dimension segmentation 303 shown in FIG. 3, cuts the events contained in the list mode 

data corresponding to the medical image (e.g., events captured using the aforementioned 

dual-energy window) into frames having a fixed time dimension (e.g., in units of 500 10 

milliseconds), and imaging said frames by back-projection to an object plane (e.g., the 

surfaces of the 19 CZT sensors of the aforementioned scanning device 203, which are parallel 

to the corresponding image planes and intersect the common focal points of the multiple 

pinhole system), as shown in the imaging results (also referred to subsequently as frame 

images) for each frame in FIG. 5. In some embodiments, the frames may be cut in a fixed 15 

time dimension in units of any value from 100 ms to 500 ms; however, the frames may also 

be cut in other suitable fixed time dimensions depending on the computing power or 

operational requirements of the optimization device 202, and the present disclosure is not 

particularly limited thereto. 

[0053] In at least one embodiment of the present disclosure, at step S30, as shown in FIG. 20 

5, the optimization device 202 labels a volume of interest 501 containing the target organ (e.g., 

the heart) in each frame image, thereby learning displacement information such as the 

position, angle of rotation, and/or axes (e.g., the long and short axes of the heart) of the target 

organ in each frame image. In some embodiments, the volume of interest 501 including the 

target organ is spherical; however, the volume of interest 501 may also be labeled in other 25 

suitable shapes depending on the shape of the target organ or operational requirements, and 
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the present disclosure is not particularly limited thereto. 

[0054] In some embodiments of the present disclosure, as an example, the volume of 

interest is labeled in the myocardial volume of a heart in a frame image, and the labeling of 

the myocardial volume may be carried out by a physician by a specific application program 

(e.g., automated software built within the optimization device 202), and practical steps thereof 5 

may include: labeling a 3D elliptical sphere passing through the center of the myocardium in 

a frame image (e.g., the one obtained at the aforementioned step S20); obtaining, from said 

3D elliptical sphere, values of 12 spherical parameters including 3D coordinates of the center 

of the sphere, a radius in three axes (i.e., the axial directions such as the short axis, the vertical 

long axis, and the horizontal long axis of the heart), an angle of rotation in the three axes, a 10 

length ratio and an angle of the cardiac basal plane, and the like; and according to the above 

spherical parameters, fitting a smooth inner and outer surface inwardly and outwardly, 

respectively, from the 3D elliptical sphere labeled by the physician by said specific 

application program through the 3D active contour model, and the frame image of the 

completed fit of the 3D elliptical sphere is the frame image of the volume of interest including 15 

the defined volume of the myocardium. 

[0055] In some embodiments of the present disclosure, the annotation of the volume of 

interest 501 by step S30 may also be implemented by a deep learning module (e.g., a deep 

learning module constructed within the optimization device 202). In an embodiment, the deep 

learning module includes a convolutional layer, an inverse convolutional layer, a leaky linear 20 

rectifier activation layer, residual connections, beating connections, and other major structures, 

and thousands of sets of framed images of myocardial volumes labeled by a physician (e.g., as 

previously described for those who are labeled through a specific application program) are 

used as training data for the deep learning module. A deep learning module that completes 

training and is capable of accurately predicting the myocardial volume from the unlabeled 25 

frame images when inputting may be used for labeling of the volume of interest 501 at step 
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S30. 

[0056] FIG. 6A to FIG. 6C are schematic diagrams of stages of applying the deep learning 

module to labeling the volume of interest 501. In at least one embodiment of the present 

disclosure, the trained deep learning module may first receive a frame image generated at step 

S20 (such as a cut-away picture of the heart in the dimensions of its short axis, vertical 5 

long-axis, and horizontal long-axis as shown in FIG. 6A). In some embodiments of the 

present disclosure, the deep learning module recognizes a volume 601 where the heart is 

located in the frame image (as shown in FIG. 6A circling a range of a positive ellipse [with a 

rotation angle of zero] at least 5 cm away from the segmented volume of the heart with the 

solid line volume 601), thereby recognizing a binary segmented volume 603 containing a 10 

volume of the myocardium (as the volume labeled by 603 in FIG. 6B). Subsequently, the deep 

learning module blurs this binary segmented volume 603 to generate a soft mask, and further 

applies this soft mask to the original frame image, thereby excluding image activity in 

volumes other than the myocardial volume in the frame image. Finally, based on the soft mask, 

the deep learning module fits a myocardial volume 602 on the frame image with an elliptical 15 

sphere (as shown by the elliptical sphere cross section corresponding to the solid line 

indicated by 602 in FIG. 6B) and expands the elliptical sphere radius outwardly by 2 

centimeters to generate a new elliptical sphere representing a volume of interest 604 (as 

shown by the volume corresponding to the solid line indicated by 604 in FIG. 6C). 

[0057] In at least one embodiment of the present disclosure, at step S40, the optimization 20 

device 202 performs the motion center-of-mass analysis 304 shown in FIG. 3 with respect to 

the target organ within the volume of interest labeled at step S30. In some embodiments of the 

present disclosure, firstly, in order to accurately observe the displacement and rotation of the 

target organ (e.g., the heart) in each frame image, the volume of interest in each frame image 

will be divided into two copies. An implementation of segmenting a volume of interest may 25 

be observed with reference to the difference between FIG. 6C and FIG. 7. For example, the 
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volume of interest 604 of each frame image labeled in FIG. 6C is segmented into two along 

the long axis of the heart in this step S40 to form sub-volumes of interest 701, 702 about the 

heart as shown in FIG. 7, wherein the observed sub-volumes of interest 701, 702 are 

presented in an overlapping manner because the left side of FIG. 7 is a schematic diagram of 

the heart in the short-axis dimension thereof. Subsequently, by means of the resulting two 5 

sub-volumes of interest 701, 702 of the target organ, their respective centers of mass 703, 704 

can be calculated, thereby assisting in tracking the movement of the target organ in each 

frame image, and thus obtaining a motion curve of the target organ during the filming. 

[0058] Compared to the volume of interest 604 shown in FIG. 6C with only one center of 

mass 605, the advantage of segmenting the volume of interest 604 into two sub-volumes of 10 

interest 701, 702 and then performing motion center-of-mass analysis by the obtained two 

centers of mass 703, 704 shown in FIG. 7 is illustrated in FIG. 8, wherein 801 to 803 

represent the cases when the target organ (e.g., the heart) translates (801), translates and 

rotates (802), rotates (803), etc. (i.e., changes from a solid line pattern to a dashed line 

pattern), respectively, and 804 and 805 label the effects of observing the above cases 801 to 15 

803 with a single center of mass 605 and two centers of mass 703, 704, respectively. As can 

be seen, although in the case where only translation 801 of the target organ occurs it can be 

clearly traced regardless of whether a single center of mass 605 or two centers of mass 703, 

704 are used (e.g., the change in movement of center of mass 605 to 605' and the change in 

movement of centers of mass 703, 704 to 703', 704'), in the case where the target organ is 20 

translating and rotating 802 or rotating 803, however, the tracking effect observed with only a 

single center of mass 605 is significantly less effective than the tracking effect observed with 

two centers of mass 703, 704, especially when the target organ is only rotating 803, the 

change of center of mass 605 before and after the rotation (overlapping with 605') is not 

obvious, resulting in the inability to track the target organ. 25 

[0059] However, the present disclosure is not limited to the manner of analyzing a moving 
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center of mass as described above. For example, one of ordinary skill in the art should be able 

to understand that the manner of dividing the volume of interest 604 into sub-volumes of 

interest 701, 702 may also be carried out along the short-axis of the heart (in the direction of 

the long-axis). Alternatively, according to the needs (e.g., according to the shape 

characteristics of the target organ), the volume of interest 604 is divided into more than two 5 

sub-volumes of interest, and the displacement and rotation of the target organ are observed in 

a manner with more than two centers of mass. 

[0060] Immediately after step S40, when the volume of interest 604 is divided into 

sub-volumes of interest 701, 702, the three-dimensional coordinates corresponding to the 

centers of mass 703, 704 in each frame image (e.g., denoted by “(x1,y1,z1), (x2,y2,z2)”) are 10 

computed as a descriptive value of each frame image. In some embodiments of the present 

disclosure, the descriptive value of each frame image may be downscaled (down 

dimensionalized) using principal component analysis (PCA), and the maximum feature is 

obtained from the downscaled descriptive value(s) to be used as the movement/rotation 

signals of the target organ in each frame image. In some embodiments of the present 15 

disclosure, each frame image may also be filtered based on the movement/rotation signals of 

the target organ to filter out the overly high-frequency spurious signals, thereby calculating 

the motion curve of the target organ during the filming. 

[0061] In at least one embodiment of the present disclosure, the motion curve of the target 

organ during filming is shown in FIG. 9, which depicts the motion curve of the detected target 20 

organ (heart) relative to the left and right sides of the human body (X-axis, schematic diagram 

of the upper layer of FIG. 9), the ventral and dorsal sides of the human body (Y-axis, 

schematic diagram of the middle layer of FIG. 9), and the head and tail of the human body 

(Z-axis, schematic diagram of the lower layer of FIG. 9) during the filming, wherein a curve 

901 shown in FIG. 9 (indicated by the dotted dashed line) represents the relative position 25 

change of the center of mass 703 or 704 in each frame image in the above X-axis, Y-axis and 
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Z-axis, a curve 902 shown in FIG. 9 (indicated by the short dashed line) represents the 

rotation signal of the center of mass 703 or 704 in the above X-axis, Y-axis and Z-axis 

calculated according to the curve 901, and a curve 903 shown in FIG. 9 (indicated by the solid 

line) represents the more precise position change of the center of mass 703 or 704 obtained by 

grouping and accumulating the images of each frame image. 5 

[0062] In at least one embodiment of the present disclosure, at step S50, in order to ensure 

the benefit of the subsequent step of correcting the medical image, the optimization device 

202 may first determine whether the degree of movement of the target organ is too large based 

on the aforementioned motion curve of the target organ, and in the case where the degree of 

movement of the target organ is too large (e.g., when the amplitude of the motion curve of the 10 

target organ is greater than 50 mm), the radiologist may request the patient to undergo a new 

scanning and repeat the steps S10 to S40 in order to obtain a new motion curve of the target 

organ. If the re-scanning is not required, the subsequent steps may be continued to perform 

the deformation model correction of the medical image. 

[0063] The above steps S10 to S50 are used to complete the procedure of motion detection 15 

of the medical image, and based on the results of the motion detection, the optimization 

device 202 may proceed to perform the deformation model correction 305 shown in FIG. 3 on 

the medical image, as described in steps S60 to S80 below. 

[0064] Given that the aforementioned motion curve is the average data of the positions of 

the volumes of interest (based on the center of mass) in all frame images, the optimization 20 

device 202 first confirms at step S60 whether the position of the volume of interest in each 

frame image accurately corresponds to the said motion curve, and if the volume of interest in 

each frame image does not accurately correspond to the motion curve, the gating of step S70 

may be performed. Conversely, each frame image may be directly subjected to the optimized 

reconstruction of the medical image at step S80. In some embodiments of the present 25 

disclosure, regardless of whether the volume of interest of each frame image corresponds 
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accurately to the motion curve or not, gating each frame image directly after step S70 can help 

to further grasp the movement of the target organ and reduce the time taken to optimize the 

reconstruction of the medical image in step S80. 

[0065] In at least one embodiment of the present disclosure, the gating described in step 

S70 is used to form gated set images by integrating the various frame images that have similar 5 

temporal and/or positional relationships based on the motion curve of the target organ (e.g., 

the heart) calculated in step S40. 

[0066] FIG. 10 is an embodiment of the present disclosure in which each frame image of a 

medical image of the heart is organized into eight gated sets, wherein the eight gated sets in 

the upper row are gated set images viewed with the vertical long axis of the heart, while the 10 

eight gated sets in the lower row are gated set images viewed with the short axis of the heart. 

In addition, considering that the said motion curve may correspond to the regular motion of 

the human body's respiration and/or heartbeat, in the case where there is no strenuous motion 

of the patient occurs during the scanning period, the eight gated set images can also 

correspond to the various cyclic phases of respiration and/or heartbeat, as shown in FIG. 10 15 

from the left to the right for the inhalation/exhalation respiration cyclic phases, and each of 

gated set images has an iterative displacement relationship relative to the gated set image of 

the end-of-inhalation phase (the leftmost gated set image) when view on the head-tail axis, the 

left-right axis and/or ventral-dorsal of the human body, and thus step S70 is also referred to as 

respiratory gating or heartbeat gating. 20 

[0067] In some embodiments of the present disclosure, FIG. 10 schematically depicts an 

embodiment in which all frame images from a medical image of the heart are grouped into 

eight gated sets based on the phases of the human respiratory cycle (i.e., each gated set 

includes 12.5% of the total number of frame images); however, the number of gated sets may 

also be increased or decreased, or an additional set of gated set images may be formed by 25 

additionally considering the human cardiac cycle, or a set of gated set images may be formed 
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by integrally considering the phases of the respiratory and cardiac cycles, according to the 

need for the optimization effect of the correction of the medical image or the need for the 

operation, which is not specifically limited herein. 

[0068] In at least one embodiment of the present disclosure, at step S80, the reconstruction 

optimization of the medical image is performed based on the frames images that have been 5 

accurately positioned (i.e., each frame image of the medical image that has not been processed 

at step S70) or the gated set images that are gated at step S70. The execution of the 

reconstruction optimization of the medical image is mainly based on a reference object (e.g., a 

frame image or gated set images judged to be in the end-inspiratory phase, the isovolumetric 

systolic phase of a cardiac cycle, or a frame image or gated set images that meet(s) both of the 10 

foregoing) in each frame image or gated set images as the standard for motion compensation 

of the remaining frame images or the gated set images, and the aforesaid motion curves with 

respect to the head-tail axis, the left-right axis and/or the ventral-dorsal axis of the human 

body are used to as a reference for adjusting the frame images or the gated set images when 

performing the above-mentioned motion compensation (including the adjustment operation of 15 

rotating, displacement, scaling, deforming, and so on), and the correlation coefficients 

between the reconstructed optimized medical image and the reference object are used for 

observing the degree of completion of reconstruction optimization of the medical image. 

[0069] For example, when optimizing the reconstruction of the medical image of the heart 

in consideration of the respiratory cycle phase of the human body, the optimization device 202 20 

selects a frame image or gated set images at the end of the inspiratory phase as a reference 

object among the corresponding frame image or the gated set images of said medical image 

and adjusts all the pixels contained in the rest of the frame images or the gated set images 

under a reference motion curve relative to said reference object, according to their 

three-dimensional coordinates in the head-tail axis, left-right axis and/or ventral-dorsal axis of 25 

the human body (i.e., the aforementioned adjustment operations of rotating, displacement, 
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scaling, etc.), thereby integrating each of the adjusted frame images or gated set images in 

order to reconstruct them as an optimized medical image and iteratively executing the 

reconstruction and optimization of said medical image until the optimized medical image 

reaches the most similarity with the reference object (e.g., the correlation coefficient reaches 

the maximum value or the root mean square error reaches the minimum value), which 5 

represents that the motion compensation of this medical image has been completed, and then 

the motion compensation effect can be achieved as shown in FIG. 11 from the left side of the 

image (without reconstruction optimization) to the right side of the image (with reconstruction 

optimization completed). 

[0070] In some embodiments of the present disclosure, the motion compensation 10 

performed at step S80 is performed by incorporating the motion compensation procedure into 

a maximum a posteriori expectation maximization (MAPEM) algorithm, which may be 

expressed in the form of the following mathematical equation: 

[mathematical equation 1] 
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wherein 𝑝⬚
𝑘  represents the projection result of the kth frame image or gated set images 

of this medical image, i represents the index value of each pixel in said projection result, 𝑎⬚
𝑘  

represents the system matrix for modeling the kth frame image or gated set images of this 

medical image (i.e., the new system matrix adjusted by compensating the original system 

matrix based on the movement, rotation, translation, or deformation information of the kth 20 

frame image or gated set images), j represents an adjusted index value of each pixel in said 

projection result, 
𝜕𝑈

𝜕𝑥𝑗
 represents a partial derivative of the median square root a priori energy 

function, β represents an a priori adjustable factor, 𝑥⬚
𝑐𝑢𝑟𝑟𝑒𝑛𝑡  represents a reconstruction 

result of the medical image estimated for the current iteration loop (i.e., the optimized medical 
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image for the current iteration loop), and 𝑥⬚
𝑛𝑒𝑥𝑡 represents a reconstruction result of the 

medical image estimated for the next iteration loop (i.e., the optimized medical image for the 

next iteration loop). In some embodiments of the present disclosure, the number of iterations 

for the optimized reconstruction of the medical image is preset to be 70 (i.e., the maximum 

value of next is set to be 70); however, more or less iterations may be set depending on the 5 

operational requirements, and there is no particular limitation in the present disclosure. 

[0071] FIG. 12 is a schematic diagram showing the effect of the optimization device 202 

after performing steps S10 to S80 described above on the medical image. For example, in at 

least one embodiment of the present disclosure, the optimization device 202 analyzes medical 

images of a target organ (e.g., the heart) by parsing the medical images into frame image (e.g., 10 

frame images 1201 corresponding to a certain respiratory cycle phase shown in FIG. 12 

and/or frame images 1202 corresponding to a certain heartbeat cycle phase shown in FIG. 12), 

and subsequently considers a motion curve of the target organ so as to adjust each of the 

frame images (or the gated set images after gating) relative to the head-tail axis, the left-right 

axis, and/or the ventral-dorsal axis of the human body (e.g., frame images 1203 corresponding 15 

to a certain respiratory cycle phase shown in FIG. 12 and/or frame images 1204 

corresponding to a certain heartbeat cycle phase shown in FIG. 12), and an optimized medical 

image 1205 is then reconstructed. Herein, the optimization device 202 may directly display 

the reconstructed optimized medical image 1205 on a user interface of the management 

platform 201, or store the reconstructed optimized medical image 1205 through the 20 

management platform 201 to the medical image storage and transmission system 204, and 

thereby make it available for access by a physician via the in-office reporting computer 205. 

[0072] The present disclosure further provides a computer-readable medium, applied in a 

computer or computing device having a processor and/or a memory, which stores instructions 

such that the computer or computing device may perform, via the processor (e.g., central 25 

processing unit [CPU], graphics processing unit [GPU], etc.) and/or the memory, a method of 
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motion detection and correction of a medical image as described above via the instructions. 

[0073] In summary, the method, system, and computer-readable medium for motion 

detection and correction of medical images in the present disclosure can be used to segment a 

medical image of a target organ into a plurality of frame images in accordance with list mode 

data, analyze a plurality of centers of mass of a volume of interest in said plurality of frame 5 

images in order to compute a motion curve of the target organ during scanning, and then 

optimize the reconstruction of a medical image on the basis of said motion curve. As such, it 

is possible to take into account the movement of a human organ or a lesion without installing 

an additional monitoring device in order to perform motion detection and correction of the 

medical image. 10 

[0074] The above embodiments are merely illustrative of the effects of the present 

disclosure and are not intended to limit the scope of the present disclosure, and any person 

skilled in the art may modify or change the above embodiments without violating the scope of 

the present disclosure. Therefore, the scope of protection of the present disclosure shall be as 

set forth in the claims. 15 
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CLAIMS 

What is claimed is: 

1. A system of motion detection and correction of a medical image, comprising: 

a management platform providing a user interface to submit instructions for performing 

optimization processing on a medical image of a target organ, wherein said medical image 

corresponds to list mode data; and 

an optimization device performing said optimization processing of said medical image in 

accordance with said instructions, wherein said optimization processing comprises: 

segmenting said list mode data corresponding to said medical image into a plurality 

of frames having a fixed time dimension, and imaging each said frame as a multi-frame 

image; 

labeling a volume of interest in each said frame image to encompass said target 

organ; 

calculating a motion curve of said target organ based on said volume of interest of 

each said frame image; 

reconstructing said medical image based on said motion curve; and 

displaying said reconstructed medical image on said user interface. 

2. The system of claim 1, wherein said optimization device comprises a deep learning module, 

and labeling the volume of interest in each of said frame images comprises: 

 recognizing a binary segmented volume containing said target organ in each said frame 

image by said deep learning module; 

 blurring each said binary segmented volume by said deep learning module to generate a 

soft mask; 

 applying each said soft mask to each said frame image by said deep learning module; 

 fitting said target organ in each said frame image with an initial elliptical sphere based on 

each said soft mask by said deep learning module; and 
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 expanding each said initial elliptical sphere by a predetermined distance outwardly from 

a radius thereof by said deep learning module to generate an elliptical sphere representing said 

volume of interest. 

3. The system of claim 1, wherein calculating the motion curve of said target organ based on 

said volume of interest of each said frame image comprises: 

 dividing said volume of interest into a first sub-volume of interest and a second 

sub-volume of interest; 

 extracting three-dimensional coordinates of a first center of mass of said first sub-volume 

of interest and a second center of mass of said second sub-volume of interest, respectively, to 

be used as descriptive values of said frame images; 

 down dimensionalizing said descriptive values of each said frame image by principal 

component analysis, and using a largest feature of said descriptive values after down 

dimensionalizing as a movement and/or rotation signal of said target organ; and 

 grouping and filtering each said frame image based on each said movement and/or 

rotation signal to calculate said motion curve. 

4. The system of claim 3, wherein said target organ is a heart, and said dividing said volume 

of interest into a first sub-volume of interest and a second sub-volume of interest is along a 

long axis of said heart in a short-axis direction. 

5. The system of claim 1, wherein said motion curve is plotted relative to any one of a 

head-tail axis, a left-right axis, and a ventral-dorsal axis of a human body, and reconstructing 

said medical image based on said motion curve comprises: 

 selecting a reference object from each said frame image; 

 performing motion compensation of each said frame image using said motion curve as a 

reference, wherein said motion compensation comprises: 

 performing an adjustment operation of all pixels contained in each said frame image 

other than said reference object in any one of said head-tail axis, said left-right axis, and 
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said ventral-dorsal axis according to three-dimensional coordinates thereof with respect 

to said reference object; and 

 repeating said adjustment operation of each said frame image until correlation 

coefficient between integration of each said frame image after said adjustment operation 

and said reference object reaching a maximum value; and 

 integrating each said frame image after said motion compensation to reconstruct said 

medical image. 

6. The system of claim 3, further comprising: 

 after calculating the motion curve of said target organ based on each said center of mass, 

and each said volume of interest of each said frame image does not accurately correspond to 

said motion curve, said optimization device performing said optimization processing 

alternatively comprising performing gating of each said frame image, wherein said gating is 

used to assemble a predetermined number of gated set images with similar time and/or 

positional relationships among said frame images, and said time and/or positional 

relationships are defined by cyclic phases of human respiration and/or heartbeat. 

7. The system of claim 6, wherein said motion curve is plotted relative to any one of a 

head-tail axis, a left-right axis, and a ventral-dorsal axis of a human body, and reconstructing 

said medical image based on said motion curve comprises: 

 selecting a reference object from each said gated set image; 

 performing motion compensation of each said gated set image using said motion curve as 

a reference, wherein said motion compensation of each said gated set image comprises: 

 performing an adjustment operation of all pixels contained in each said gated set 

image other than said reference object in any one of said head-tail axis, said left-right 

axis, and said ventral-dorsal axis according to three-dimensional coordinates thereof with 

respect to said reference object; and 

 repeating said adjustment operation of each said gated set image until correlation 



28 

 

coefficient between integration of each said gated set image after said adjustment 

operation and said reference object reaching a maximum value; and 

 integrating each said gated set image after said motion compensation to reconstruct said 

medical image. 

8. The system of claim 1, wherein said fixed time dimension is measured in units of 100 

milliseconds to 500 milliseconds. 

9. The system of claim 1, further comprising: 

a scanning device photographing said target organ to obtain said medical image, wherein 

said scanning device is selected from a group consisting of a single photon emission 

computed tomography device, a positron emission tomography device, a magnetic resonance 

imaging device, and a computed tomography device or a combination thereof; 

a medical image storage and transmission system storing said medical image and said 

medical image as reconstructed; and 

an in-office reporting computer accessing or displaying said medical image and said 

medical image as reconstructed. 

10. A method of motion detection and correction of a medical image, comprising: 

obtaining a medical image of a target organ, wherein said medical image corresponds to 

list mode data; 

segmenting said list mode data corresponding to said medical image into a plurality of 

frames having a fixed time dimension, and imaging each said frame as a multi-frame image; 

labeling a volume of interest in each said frame image to encompass said target organ; 

calculating a motion curve of said target organ based on said volume of interest of each 

said frame image; and 

reconstructing said medical image based on said motion curve. 

11. The method of claim 10, wherein labeling said volume of interest in each said frame 

image to encompass said target organ comprises: 
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 recognizing a binary segmented volume containing said target organ in each said frame 

image by a deep learning module; 

 blurring each said binary segmented volume by said deep learning module to generate a 

soft mask; 

 applying each said soft mask to each said frame image by said deep learning module; 

 fitting said target organ in each said frame image with an initial elliptical sphere based on 

each said soft mask by said deep learning module; and 

 expanding each said initial elliptical sphere by a predetermined distance outwardly from 

a radius thereof by said deep learning module to generate an elliptical sphere representing said 

volume of interest. 

12. The method of claim 10, wherein calculating the motion curve of said target organ based 

on said volume of interest of each said frame image comprises: 

 dividing said volume of interest into a first sub-volume of interest and a second 

sub-volume of interest; 

 extracting three-dimensional coordinates of a first center of mass of said first sub-volume 

of interest and a second center of mass of said second sub-volume of interest, respectively, to 

be used as descriptive values of said frame images; 

 down dimensionalizing said descriptive values of each said frame image by principal 

component analysis, and using a largest feature of said descriptive values after down 

dimensionalizing as a movement and/or rotation signal of said target organ; and 

 grouping and filtering each said frame image based on each said movement and/or 

rotation signal to calculate said motion curve. 

13. The method of claim 12, wherein said target organ is a heart, and said dividing said 

volume of interest into a first sub-volume of interest and a second sub-volume of interest is 

along a long axis of said heart in a short-axis direction. 

14. The method of claim 10, wherein said motion curve is plotted relative to any one of a 
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head-tail axis, a left-right axis, and a ventral-dorsal axis of a human body, and reconstructing 

said medical image based on said motion curve comprises: 

 selecting a reference object from each said frame image; 

 performing motion compensation of each said frame image using said motion curve as a 

reference, wherein said motion compensation comprises: 

 performing an adjustment operation of all pixels contained in each said frame image 

other than said reference object in any one of said head-tail axis, said left-right axis, and 

said ventral-dorsal axis according to three-dimensional coordinates thereof with respect 

to said reference object; and 

 repeating said adjustment operation of each said frame image until correlation 

coefficient between integration of each said frame image after said adjustment operation 

and said reference object reaching a maximum value; and 

 integrating each said frame image after said motion compensation to reconstruct said 

medical image. 

15. The method of claim 12, wherein after calculating the motion curve of said target organ 

based on each said center of mass, and each said volume of interest of each said frame image 

does not accurately correspond to said motion curve, gating of each said frame image is 

performed, wherein said gating is used to assemble a predetermined number of gated set 

images with similar time and/or positional relationships among said frame images, and said 

time and/or positional relationships are defined by cyclic phases of human respiration and/or 

heartbeat. 

16. The method of claim 15, wherein said motion curve is plotted relative to any one of a 

head-tail axis, a left-right axis, and a ventral-dorsal axis of a human body, and reconstructing 

said medical image based on said motion curve comprises: 

 selecting a reference object from each said gated set image; 

 performing motion compensation of each said gated set image using said motion curve as 
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a reference, wherein said motion compensation of each said gated set image comprises: 

 performing an adjustment operation of all pixels contained in each said gated set 

image other than said reference object in any one of said head-tail axis, said left-right 

axis, and said ventral-dorsal axis according to three-dimensional coordinates thereof with 

respect to said reference object; and 

 repeating said adjustment operation of each said gated set image until correlation 

coefficient between integration of each said gated set image after said adjustment 

operation and said reference object reaching a maximum value; and 

 integrating each said gated set image after said motion compensation to reconstruct said 

medical image. 

17. The method of claim 10, wherein said medical image is obtained by photographing said 

target organ by a scanning device, and said scanning device is selected from a group 

consisting of a single photon emission computed tomography device, a positron emission 

tomography device, a magnetic resonance imaging device, and a computed tomography 

device or a combination thereof. 

18. The method of claim 10, wherein said fixed time dimension is measured in units of 100 

milliseconds to 500 milliseconds. 

19. A computer-readable storage medium applied in a computer and having instructions to 

perform the method of motion detection and correction of said medical image as claimed in 

any one of claims 10 to 18.


