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Abstract: Stereotactic body radiation therapy (SBRT) refers to focusing high-energy rays in three-dimensional space on the 
tumor lesion area, reducing the dose received by surrounding normal tissues, which can effectively improve the local control 
rate of the tumor and reduce the probability of complications. With the comprehensive development of medical imaging, radiation 
biology and other disciplines, this less-fractional, high-dose radiotherapy method has been increasingly developed and applied 
in clinical practice. The background, radio-biological basis, key technologies and main equipment of SBRT are discussed, and 
its future development direction is prospected. 
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1. Introduction 
Radiation therapy stands as an indispensable modality in 

cancer treatment, with as many as 70% of cancer patients 
necessitating some form of radiation therapy [1]. Stereotactic 
radiotherapy technology, employing specialized radiation 
equipment to precisely focus high-energy rays on the target 
region, has emerged as a promising approach to cancer 
treatment. This technique minimizes complications 
associated with damage to normal tissue [2]. The evolution of 
linear accelerator technology and radiotherapy surgery has 
facilitated the application of stereotactic radiotherapy in the 
treatment of extracranial body tumors, surmounting 
challenges posed by tumor position variations due to 
respiration or movement [3]. Stereotactic body radiotherapy 
has gained widespread utilization across diverse cancer types, 
including lung, liver, kidney, pancreas, prostate, and spine 
tumors, resulting in favorable clinical outcomes [4,5]. 

The past two decades have witnessed a rapid development 
in stereotactic body radiotherapy, propelled by the 
comprehensive advancement of multiple disciplines such as 
radiation physics, radiation biology, clinical oncology, and 
medical imaging. Clinical studies, for example,[6] Liu using 
advanced machine learning with MRI data to detect early-
stage Alzheimer's Disease and aims to create a predictive 
model for disease progression. reveal that hypofractionation 
therapy significantly enhances three-year local tumor control 
rates and survival rates in early non-small cell lung cancer 
(NSCLC) compared to conventional treatments. Additionally, 
it has demonstrated efficacy in treating rare metastatic lesions 
and primary lesions in the liver, kidney, pancreas, prostate, 
and spine. [7] Che study utilizes the Random Forest Tree 
method to enhance the classification of lengthy biomedical 
text documents related to cancer, addressing the challenge of 
processing research papers exceeding 6 pages in length. 

Recent strides in artificial intelligence (AI), computer 
vision, and machine learning have also played pivotal roles in 

augmenting the precision and effectiveness of radiation 
therapy. AI and machine learning algorithms can predict 
tumor responses and evaluate treatment outcomes [8,9]. 
Concurrently, computer vision techniques enable real-time 
automatic identification and tracking of tumor targets during 
radiation therapy, enhancing precision and curtailing 
treatment duration[10]. 

The technical advancements in linear accelerator 
technology and radiation therapy surgery have greatly 
improved the precision and effectiveness of radiotherapy. The 
following section will provide an overview of some of the 
recent developments in these areas, with reference to several 
studies [11-24]. 

Moreover, the confluence of mechanical engineering and 
computer science has introduced notable innovations into the 
realm of radiation therapy.[25], for instance, conducted 
research at Dortmund University of Technology, delving into 
the synergistic blend of mechanical engineering and computer 
science to optimize logistics automation, with a focus on 
precise robot control achieved through accurate positional 
information. 

Furthermore, [26] harnessed the power of the Xception 
model and data augmentation techniques for automating the 
quality inspection of casting product images, resulting in 
marked improvements in accuracy and efficiency. [27] 
introduced a project leveraging bio-inspired swarm 
intelligence for communication-free group object recognition, 
with a spotlight on neighbor observation.[28] delved into user 
preference analysis for smartphones and apps, emphasizing 
the significance of methods grounded in entity similarity and 
semantic assessment to gauge user satisfaction. Finally, [29] 
unveiled the Twins-PCPVT model for diabetic retinopathy 
(DR) detection, highlighting its prowess in capturing global 
and local features in fundus images, thereby enhancing 
diagnostic accuracy. 
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2. Basics of Radiation Biology 
Compared with conventional radiotherapy methods, 

stereotactic body radiotherapy has the technical 
characteristics of less radiation times (1-5 times), high single-
irradiation dose (8-30Gy), and higher accuracy and 
conformity of the target area. Such fractional treatment mode 
can increase the total dose and fractional dose of tumors, 
reduce the total dose and fractional dose of normal tissues, 
especially sensitive organs, and shorten the total treatment 
time. On the one hand, stereotactic body radiotherapy 
conforms to the general law of "effect-dose" in tumor 
radiobiology, directly or indirectly causing DNA double-
strand breaks in tumor cells and killing tumor cells. On the 
other hand, high-dose irradiation will increase the damage to 
the tumor in other ways. 

Currently, damage to the double helix structure of cellular 
DNA is considered to be the main cause of cell death. The 
classical radiobiological effects of ionizing radiation can be 
explained by a linear quadratic model (LQ model). Cell death 
by ionizing radiation has two separate components, one 
proportional to the dose and the other proportional to the 
square of the dose. The cell survival rate under the action of 
ionizing radiation can be expressed as formula 1. 

ܵ ൌ eିఈ⋅஽ െ ߮ଷ⋅஽మ                      (1) 

S is the fraction of cells surviving at dose D, and α and β 
are constants. The linear part is the result of two breaks from 
a single charged particle or photon, with probability of 
occurrence proportional to the dose irradiated. If two fractures 
are caused by differently charged particles, the probability of 
occurrence is proportional to the square of the irradiation dose, 
as shown in Figure 1. Therefore, high-dose irradiation can 
damage the DNA of tumor cells more effectively. 

 

 
Figure 1. Schematic illustration of DNA strand breaks caused by 

ionizing radiation 
 

According to the different response time of tissues to 
radiation, it can be divided into early-response tissues and 
late-response tissues. Early response tissue has a fast renewal 
rate and a high α/β value, which is sensitive to the total 
treatment time, and shortening the total treatment time can 
aggravate the damage to tumor cells. Late-response tissues 
have slower turnover, lower α/β values, and are more 
sensitive to fractionated doses. Increasing fractional doses 
will aggravate the damage to late-response tissues. In addition, 
late responding tissues substantially did not proliferate during 
treatment, so changing the total treatment time had little effect 
on them. Malignant tumors are usually regarded as early-
response tissues. One of the advantages of stereotactic body 
radiation therapy is that the total treatment time is short and it 
can effectively kill tumor cells. 

3. Key Technology 
Due to the technical characteristics of less fractionation and 

hypofractionation in stereotactic body radiotherapy, the single 
treatment time becomes longer and the single irradiation dose 
increases. Such an irradiation method will cause irreversible 
radiation damage to the normal tissue entering the treatment 
target area, that is, the late responding tissue. Therefore, the 
treatment equipment is required to fully guarantee the 
accuracy of clinical treatment, and the body stereotactic 
radiotherapy equipment is required to realize key 
technologies such as good respiratory management, real-time 
image-guided tracking treatment, accurate body position 
fixation and body position correction. 

3.1. Respiratory Management 
One of the major difficulties in the application of 

stereotactic radiotherapy to body tumors is to overcome the 
changes in the tumor location caused by the patient's 
physiological movements (heartbeat, breathing, blood sugar 
changes, etc.). Breathing has the most obvious effect on tumor 
location during physiological exercise. The management of 
respiratory motion can significantly reduce the boundaries of 
the planned target volume and reduce the damage to normal 
tissues. At present, the commonly used breathing 
management methods include: (1) Restricting breathing 
movement, that is, using certain technical means to reduce the 
breathing range or achieve the purpose of apnea, including 
abdominal pressurization technology, breath-holding 
technology after deep inhalation, and active breathing control 
technology, etc. This approach has limited efficacy, can cause 
discomfort to the patient, and is poorly reproducible between 
treatments. (2) Respiratory gating technology, the most 
commonly used respiratory management scheme, refers to the 
combination of images collected by 4DCT and breathing 
depth through non-invasive markers, and the relative position 
of markers and tumors is used to correctly assess the tumor's 
degree of respiration within the respiratory cycle. Movement 
and changes in position relative to the treatment room. 
However, there is a difference in dynamic position between 
the marker and the tumor itself, and real-time imaging, such 
as real-time X-ray transmission, is required to monitor the 
tumor position and evaluate tumor mobility during treatment. 
(3) Real-time tumor tracking technology, that is, the 
application of various imaging techniques to monitor the 
location of the tumor in real time, and implement radiotherapy 
according to the location of the tumor at that time, so as to 
keep the relative position of the ray beam and the tumor 
unchanged, so as to reduce the impact of tumor movement on 
radiotherapy. The purpose of influence, this method requires 
higher equipment. 

3.2. Fixing Position 
In addition to the change of tumor position, the main 

factors affecting the boundary of the planned target area are 
setup errors. Choosing a position fixation technique with 
good repeatability is an important prerequisite for the 
implementation of stereotaxic body radiotherapy. Different 
from conventional fractionated radiotherapy, the position 
fixation technique of stereotactic radiotherapy not only needs 
to ensure the repeatability of the patient's position between 
treatment sessions, but also ensures that the patient's position 
remains unchanged within the treatment sessions due to the 
prolongation of treatment sessions. The current body position 
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fixation technology includes stereotaxic frame fixation 
technology, implanting metal markers around the tumor, and 
frameless technology that directly uses the relative positional 
relationship between bony landmarks and the target area to 
implement online body position verification. It is worth 
noting that the fractional treatment time of stereotactic 
radiotherapy is significantly prolonged, and it is of great 
importance to choose a comfortable position and fixation 
device for the patient. 

3.3. IGRT 
Image guidance includes the following aspects: (1) image 

positioning of the target area; (2) real-time image tracking of 
the target area; (3) real-time correction of treatment plan 
(ART) under image guidance; (4) formulation of multimodal 
image treatment plan. 

Stereotactic radiotherapy has a short treatment time and a 
large dose gradient between the tumor target area and 
surrounding normal tissues. Effective body position 
verification is required before treatment, and setup errors 
should be corrected in real time during treatment to ensure 
that the target area receives the prescribed dose and the 
surrounding normal tissues are spared or less exposed to 
radiation. From portal plain film, electronic portal imager 
(EPID) to slide CT technology, from megavoltage cone beam 
(MV CBCT) to kilovolt cone beam (KV CBCT) and then to 
digital tomosynthesis (DTS), the image quality of body 
position verification before treatment has been continuously 
improved, providing more abundant and accurate information. 
It enables doctors to better compare the images after setup and 
the planned images, discover and correct setup errors online, 
and increase the accuracy of treatment. CBCT is the 
mainstream IGRT technology at present. It adopts the 
principle of volume imaging and uses multiple two-
dimensional images obtained by flat-panel detectors to 
generate three-dimensional images for volume image-guided 
radiotherapy. However, there are few research results on the 
application of body position verification techniques such as 
MV CBCT, KV CBCT and DTS in stereotactic radiotherapy. 
With the development of these imaging technologies, pre-
treatment body position verification and real-time setup error 
correction (i.e. online corrected IGRT technology) can be 
more accurately realized, further reducing the planned target 
area and improving treatment accuracy. 

Adaptive radiation therapy, i.e. IGRT technique with 
offline correction. Yan first proposed the concept of adaptive 
radiation therapy in 1997, that is, observing changes in 
patients during the first few treatments, including changes in 
position and changes in dose-response relationships, etc., and 
comprehensively improving radiotherapy plans based on 
these changes. At present, in practice, adaptive radiotherapy 
mainly considers the change of the position. During the first 
few (5-9) treatments, the two-dimensional or three-
dimensional images of the patient are collected, and the set-
up error of each time is measured offline to predict the set-up 
of the entire course of treatment. error, and then adjust the 
treatment plan accordingly. 

Multimodal imaging treatment plan formulation refers to 
the integration of the advantages of multiple imaging methods, 
the combination of structural imaging and functional imaging, 
and the delineation of tumor target areas and the formulation 
of radiotherapy plans. Commonly used multimodal imaging 
includes CT/PET, CT/SPECT, CT/MRI, and PET/MR that 
have appeared in recent years. Multimodal imaging 

technology has significant advantages over traditional single-
modal imaging technology, which can provide richer 
structural and functional information, taking into account 
tumor heterogeneity and metabolic information. However, 
image registration is difficult and the workload of image 
fusion is heavy. At present, there is not enough evidence to 
prove that multimodal imaging technology can improve the 
effect of cancer radiotherapy. 

3.4. Static/Dynanmic IMRT 
Hypofractionated and less fractionated body stereotactic 

radiotherapy requires higher target volume conformity and 
more appropriate dose distribution within the radiation field. 
The implementation of conformal IMRT relies on multi-page 
collimation gratings (MLC). A complex shape of the radiation 
field is formed by a certain number of blade movements, and 
a radiation field that meets the treatment needs can be 
obtained by changing the shape of the radiation field and 
modulating the distribution of the dose within the radiation 
field range. Its important parameters are: (1) Leakage 
between blades; (2) Blade thickness; (3) Blade over-middle 
distance; (4) Blade moving speed; (5) Penumbra size; (6) 
Blade positioning accuracy, etc. Static intensity modulation 
means that the field shape does not change during the 
irradiation process, but changes in the middle of adjacent 
fields, also known as Step and Shoot. The gantry angle 
remains unchanged during the irradiation process, and 
different weights of each subfield are added to obtain the 
desired intensity distribution. The conformity of the static 
intensity modulation is insufficient, and the treatment time is 
long, so the dynamic intensity modulation technology was 
developed. The shape of the grating changes continuously 
during the irradiation process, also known as the sliding 
window (Sliding Window). The velocity of each pair of 
blades during irradiation is a function of time. The equipment 
is required to have the dose rate servo function and the precise 
control capability of the position of the grating blades, and the 
dynamic intensity modulation dose field is more delicate and 
has a higher degree of conformity. 

3.5. FFF 
In order to increase the dose rate of body stereotactic 

radiotherapy and reduce its treatment time, the FFF system 
has been applied in the main body stereotactic radiotherapy 
equipment. Studies have shown that removing the leveler can 
effectively increase the dose rate, reduce scattering and 
leakage, reduce the penumbra, and reduce the dose outside the 
radiation field. Can effectively kill tumor cells while 
protecting the surrounding normal tissue. However, FFF also 
has disadvantages. The leveler can filter some low-energy 
leakage electrons and photons. The energy spectrum of the 
ray shifts to the left, the low-energy components increase, the 
ray becomes softer, and the dose on the skin surface increases. 

3.6. Non-conplanar and Dynamic are 
Illumination Methods 

Traditional three-dimensional conformal intensity-
modulated radiation therapy adopts coplanar radiation fields. 
Such a radiation pattern will form a "high-dose shell" in the 
target area, and the dose of fractionated body stereotactic 
radiotherapy will increase significantly. Entering the "high-
dose shell" normal The radiation damage to the tissue is 
obviously aggravated, so 6-10 non-coplanar radiation fields 
or dynamic arc irradiation methods are used to reduce the 
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range of "high-dose shell", such as Gamma Knife and 
Cyberknife, using small beams , to complete the treatment of 
irregular target areas by means of scanning. However, the use 
of non-coplanar radiation fields will increase the collision 
probability between the accelerator head and the treatment 
bed. In addition, as the number of radiation beams increases, 
the possibility of radiation beams directly passing through key 
organs increases, which requires higher equipment 
requirements. 

4. Development Tendency 
In terms of radiobiology, it is necessary to further 

understand the radiobiological effects of high-dose and low-
fraction irradiation on tumors, and to summarize a more 
suitable dose-effect model for SBRT to guide the formulation 
of radiotherapy plans. The systemic therapeutic effect of 
SBRT combined with chemotherapy, molecular targeted 
drugs, and immunotherapy is a research hotspot in cancer. 

In terms of image guidance, real-time four-dimensional 
radiation therapy (R4RT) can minimize the uncertainty of 
tumor motion, which is the main development direction. In 
addition, the application of multimodal image fusion 
technology to target delineation is also a research hotspot. 
Through computer vision and big data , optimizing the image 
registration and fusion algorithm can make multimodal image 
fusion technology play a practical role in stereotactic 
radiotherapy. 

In terms of the irradiation field segmentation algorithm, 
considering the basis of biological factors, it is urgent to break 
through a new mathematical method for selecting large-
segmentation or multi-segmentation irradiation schemes 
based on physical dose distribution. 

In terms of mechanical design, multiple robotic arms can 
be considered to work together to reduce the time of 
radiotherapy and reduce the pain of patients. Efforts are made 
to improve the movement accuracy of each component, so 
that the overall treatment accuracy of the equipment can reach 
sub-millimeter level. 

In terms of acceleration tube design, the pursuit of 
miniaturization (C-band, X-band), reduce the weight of the 
whole machine, and reduce costs. Strive to increase the dose 
rate and maintain stability, to achieve adjustable energy, 
including MV/KV switching, to achieve homologous dual 
beams. We can make efforts to optimize the design and 
improve the behavior of crucial components of accelerators 
to finally improve the performance of medical accelerators. 
For example, X-ray target and corresponding cooling system 
can be optimized to improve the X-ray yield. New 
accelerating structure can be investigated  to make the 
accelerators more compact and occupy little room. Other 
components including pulse compressor and electron gun can 
be optimized to improve the stability and efficiency of the 
accelerators. Explorations and experiments of different band 
accelerators should be performed to achieve better 
performance. In-depth physics study on beam transmission 
should  be carried out to explore some new optimization 
methods. 

The future of radiation therapy will require the 
interdisciplinary integration of imaging, physics, biology and 
oncology. We term this concept "dose-combined radiation 
therapy (DCRT)" and anticipate that future generations of 
radiation therapy will routinely incorporate these principles 
into clinical practice. 

References 
[1] DeSantis, C. E., Miller, K. D., Goding Sauer, A., Jemal, A., 

Siegel, R. L. (2019). Cancer statistics for African Americans, 
2019. CA: A Cancer Journal for Clinicians, 69(3), 211-233. 

[2] Xu, L., Wang, J., Huang, X., Liu, H., Wang, Y., & Peng, W. 
(2021). Dose assessment of stereotactic body radiation therapy 
for primary liver cancer based on 4D-CT image sets. Scientific 
Reports, 11(1), 1-8. 

[3] Hulshof, M. C. C. M., Andratschke, N., Barriger, R. B., 
Belderbos, J. S. A., Cuijpers, J. P., Dahele, M., ... & Yu, J. Q. 
(2019). SBRT in NSCLC: rationale, current evidence, 
controversies and recommendations. Nature Reviews Clinical 
Oncology, 16(4), 233-245. 

[4] Pan, C. C., Liang, J. A., Hung, Y. C., Yen, Y. C., Wang, W. Y., 
Huang, M. Y., ... & Lin, W. C. (2020). Dose escalation with a 
simultaneous integrated boost technique for patients with non-
small cell lung cancer receiving stereotactic body radiotherapy. 
Scientific Reports, 10(1), 1-10. 

[5] Zhao, B., Deng, L., Liu, L., Wang, X., & Li, X. (2021). 
Effectiveness and safety of stereotactic body radiotherapy for 
the treatment of spinal metastases: A systematic review and 
meta-analysis. Cancer Medicine, 10(2), 423-434. 

[6] Lin, Q., Che, C., Hu, H., Zhao, X., & Li, S. (2023). A 
Comprehensive Study on Early Alzheimer’s Disease Detection 
through Advanced Machine Learning Techniques on MRI Data. 
Academic Journal of Science and Technology, 8(1), 281-285. 

[7] Che, C., Hu, H., Zhao, X., Li, S., & Lin, Q. (2023). Advancing 
Cancer Document Classification with R andom Forest. 
Academic Journal of Science and Technology, 8(1), 278-280. 

[8] Ahn, S. H., Kim, T. H., Han, Y., & Park, S. Y. (2021). Machine 
learning-based radiomics for predicting treatment response and 
overall survival of patients with gastric cancer. Scientific 
Reports, 11(1), 1-12. 

[9] Chen, C. C., Yang, H. J., & Liu, S. H. (2020). An intelligent 
computing model for improving accuracy in lung cancer 
radiotherapy. Computers in Biology and Medicine, 126, 
104032. 

[10] Xiao, Y., Jin, J. Y., Zhang, Y., Yom, S. S., & Song, Y. (2020). 
Computer vision-based real-time tumor tracking for proton 
pencil beam scanning radiation therapy. Physics in Medicine & 
Biology, 65(15), 155003. 

[11] Wang, Z., Zha, H., Shi, J., & Chen, H. (2018, December). 
Thermal and Stress Analysis of an X-ray Target for 6 MeV 
Medical Linear Accelerators. In 9th International Particle 
Accelerator Conference (pp. 572-574). 

[12] Peng, M., Zha, H., Shi, J., Gai, W., & Wang, Z. (2018). 
Development of an Half-Cell Accelerating Structure in 
Tsinghua. Proc. IPAC'18, 4023-4025. 

[13] Jiang, Y., Shi, J., Wang, P., Zha, H., Wang, Z., Wu, X., ... & 
Gai, W. (2018, June). Design and measurement of the X-band 
pulse compressor for TTX. In Proc. 9th Int. Part. Accel. 
Conf.(IPAC) (pp. 4745-4748). 

[14] Wang, Z., Shi, J., Zha, H., & Liu, J. (2019). Dose Measurement 
Experiments for Single and Composite Targets in 6 Mev Linear 
Accelerators. 

[15] Wang, Z., Zha, H., Liu, Z., & Shi, J. (2019). DAMAGE 
BEHAVIOR OF TUNGSTEN TARGETS FOR 6 MeV 
LINEAR ACCELERATORS. Target (mA), 160(158), 159. 

[16] Meng, X., Zha, H., Shi, J., Zheng, S., Chen, H., Wang, Z., ... & 
Liu, Y. (2018). Investigation of Transverse Wakefield and 
Beam Break Up Effect in Irradiation Linacs. 



 

60 

[17] Wang, P., Shi, J., Zha, H., Cao, D., Wang, Z., & Chen, H. 
(2018). RF System Based on Two Klystrons and Phase 
Modulation for Photo-Cathode Injector. 

[18] Wang, P., SHI, J., ZHA, H., CAO, D., Wang, Z., & CHEN, H. 
(2018, June). Fabrication and Cold Test of the Correction 
Cavity Chain for Klystron-Based CLIC. In 9th Int. Particle 
Accelerator Conf.(IPAC'18), Vancouver, BC, Canada, April 
29-May 4, 2018 (pp. 4014-4016). JACOW Publishing, Geneva, 
Switzerland. 

[19] Liu, J., Zha, H., Shi, J., Qiu, J., Chen, H., Wu, X., & Wang, Z. 
(2018, June). High-Power Test of a Compact X-Band RF 
Rotary Joint. In 9th Int. Particle Accelerator Conf.(IPAC'18), 
Vancouver, BC, Canada, April 29-May 4, 2018 (pp. 4017-
4019). JACOW Publishing, Geneva, Switzerland. 

[20] Ping, W., Jiaru, S., Hao, Z., Dezhi, C., Zhihui, W., Cheng, C., 
& Huaibi, C. HIGH POWER TEST OF THE S-BAND 
SPHERICAL PULSE COMPRESSOR AT TSINGHUA 
UNIVERSITY.  

[21] Hulshof, M. C., Andratschke, N., Swinnen, A., Siva, S., 
Guckenberger, M., Le, P. E., ... & Glynne-Jones, R. (2019). 
Teaching radiation oncology in the age of artificial intelligence 
and personalised medicine. Radiotherapy and Oncology, 133, 
10-14. 

[22] Pan, T., Zhao, L., Zhang, F., Dong, J., Zhu, J., Wang, H., & 
Zhao, J. (2020). Efficacy and safety of SBRT for liver 
metastases from colorectal cancer: a systematic review and 
meta-analysis. BMC Cancer, 20(1), 1-12. 

[23] Yang, C., Tian, X., Song, C., Wu, J., Zhang, Z., Jia, X., ... & 
Chen, M. (2021). Radiomics-based machine learning for 
predicting lung cancer recurrence after radiotherapy. Cancer 
Medicine, 10(1), 150-162. 

[24] Zhang, Z., Wang, J., Ma, X., Liu, G., Li, Y., & He, J. (2021). 
Liver tumor segmentation in CT images using a novel U-net-
based deep learning network. Medical & Biological 
Engineering & Computing, 59(4), 821-836. 

[25] Che, C., Liu, B., Li, S., Huang, J., & Hu, H. (2023). Deep 
learning for precise robot position prediction in logistics. 
Journal of Theory and Practice of Engineering Science, 3(10), 
36-41. 

[26] Hu, H., Li, S., Huang, J., Liu, B., & Che, C. (2023). Casting 
product image data for quality inspection with xception and 
data augmentation. Journal of Theory and Practice of 
Engineering Science, 3(10), 42-46. 

[27] Tianbo, S., Weijun, H., Jiangfeng, C., Weijia, L., Quan, Y., & 
Kun, H. (2023, January). Bio-inspired Swarm Intelligence: a 
Flocking Project With Group Object Recognition. In 2023 3rd 
International Conference on Consumer Electronics and 
Computer Engineering (ICCECE) (pp. 834-837). IEEE. 

[28] Mou, C., Dai, W., Ye, X., & Wu, J. (2023, July). Research On 
Method Of User Preference Analysis Based on Entity 
Similarity and Semantic Assessment. In 2023 8th International 
Conference on Signal and Image Processing (ICSIP) (pp. 1029-
1033). IEEE. 

[29] Dai, W., Mou, C., Wu, J., & Ye, X. (2023, May). Diabetic 
Retinopathy Detection with Enhanced Vision Transformers: 
The Twins-PCPVT Solution. In 2023 IEEE 3rd International 
Conference on Electronic Technology, Communication and 
Information (ICETCI) (pp. 403-407). IEEE. http:// www. 
halcyon. com/pub/journals/21ps03-vidmar. 

 

 

 


