CLRER A4 SR, hteps://doi.org/10.13374/j.issn2095-9389.2024.07.30.005  ©JbL IR K2 2025

(TREREFRD B

¢

Fe

AITHLER N MR TRaTT PRI R A

BERID, KD, LB, FHhA D

1) AERTRHBCOR Z RN 5385 AR BE, L5t 100083 2) FsEMOR BHE GG IFRAH M E Ml %, 5EAT 830023
D4 @ 5{E#, E-mail: ninghuansheng@ustb.edu.cn

-4

1 T LR I R T B TR %%, SR ARLOEE L — RN R, BRI S RS .
Wt 5 IR D9 £ BRI 20 V45 PR I A T, e ) A8 b, i 5 1 L 50D 0 48 93 2 Ry S A1 T4 R £ — K 1)
B RITEAENIRIT MEIRINE B vk —, R G RIT IR R, (HZEIMA 502 PR HiE 52 2
21, RITHLES NFET IR 2 ST HORR IR T X, @RS R LR RIR S, A ERERE .. Rl & s
s, BEMGIRMAITIAN R AR, FRABIEBE S — e N IR ZA R KRG o A SC Bl (PN AE Hu7 LA ATE R 48 VR T7
H R BURHEAT b, ZEREIERE b, R T RITEIR . BRSSO AL N SR BT R AR 4
AREEVI T THREA, AN HATFERARL, KRG T B ARLEMEIREGEIT R IR R

KEIR W& AT PN SRS e R Ry

SHEES TG242.3

Application of hyperthermia robotsin/Cyber-syndrome treatment

YIN Xue-yan'?, SHI Fei-feiV, WANG Jin-qiang)yNING Huan-sheng" ™
1) School of Computer & Communication Engineering, University of Seience and Technology Beijing, Beijing 100083, China
2) Key Laboratory of Xinjiang Coal Resources Green Mining, Ministry of Education, Urumgqi 830023, China

P4 Corresponding author, E-mail: ninghuansheng@ustb.edu.cn

ABSTRACT Cyber-syndrome refers/to a Series of physical and psychological problems, such as eyestrain and anxiety,
caused by excessive use of the Internet ot electronic devices. With the popularization of the Internet and the widespread use of
mobile devices, Cyber-syndrome(catised’by prolonged use of computer screens and cell phones has become a major problem
affecting people's health,/In response™o this problem, people have studied a variety of treatment methods, including Chinese
medicine and Westernnmedicine, din which Chinese medicine treatment focuses on the overall conditioning, through the
regulation of the jitesnal environment of the human body to achieve the therapeutic purpose, and the therapeutic effect is
relatively moré€ ebyvious,-and the heat therapy is a traditional Chinese medicine treatment method. As one of the important
methods for treating Cyber-syndrome, accurate positioning and control of heat therapy temperature is the key. Traditional heat
therapy relies on manual positioning of the heat therapy area and control of the heating temperature to realize heat therapy on
specific parts of the human body, and the promotion of which is greatly restricted by the difference in doctors' experience. The
thermotherapy robot accurately recognizes the thermotherapy area based on deep learning technology and adjusts the
temperature in real time through the temperature control system, which has the advantages of stable operation, precision and
high efficiency, and can improve the safety rate of thermotherapy and avoid some risks caused by human factors. This paper

analyzes the current status of the application of thermotherapy robots in the treatment of Cyber-syndrome at home and abroad,
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summarizes the structure and working principle of six kinds of thermotherapy robots, and carries out a comparative analysis,
and the results show that most of the existing thermotherapy robots have been realized to be used in full automation, and the
traditional thermotherapy technology is equipped with artificial intelligence technologies such as big data and visualization
algorithms, so that they are able to provide a more accurate and personalized treatment service, and improve the uncomfortable
symptoms of Cyber-syndrome effectively. This paper then describes the key technologies from four aspects, including thermal
therapy technology, target area navigation and positioning technology, robot structure design and safety protection technology,
and analyzes the shortcomings. At present, the research of thermotherapy robot is still in the beginning stage, and the application
in the treatment of Cyber-syndrome has not been studied in depth, and the flexibility of the robotic arm, the accuracy of the
treatment for Cyber-syndrome and the treatment of doctor-patient relationship need to be further researched and explored.
Finally, this paper systematically looks forward to the development trend of thermotherapy robots in Cyber-syndrome
treatment, aiming to provide reference for manufacturers and researchers. As one of the important development directions of
digital healthcare, the field of thermal therapy robot should be studied in depth from multiple angles’in the future, such as
integrating human multimodal vital signs information, integrating 5G technology, integrating huihan<computer interaction
technology, and perfecting the evaluation system, in order to improve the flexibility, precision andintelligence of thermal
therapy robots.
KEY WORDS Cyber-syndrome; thermal therapy; robot; navigation and localization;'safety protection
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Fig.1 Example image of hyperthermia robots: (a) cilin hyperthermia robot (Source network); (b) chainure

hyperthermia robot (Source network)
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Table 1 Comparison of diseases in different categories

Category Disease Name Causes and Symptoms Treatment Methods Reference
Computer Caused by prolonged computer use, screen Eyelid gland massage
Vision brightness, prolonged eye focus, etc., primarily combined with hot compress [25]
Syndrome manifested as eye fatigue and dryness therapy
Mouse Hand
Within the (Carpal Caused by prolonged use Qf mouse and keybogrd, Microwave therapy for the
scope of Tunnel poor posture, etc., primarily manifested as wrist wrist joint [26]
Cyber- Syndrome) numbness and pain
syndrome Acupressure treatment of

Caused by poor sitting posture and the "head-down"
phenomenon due to prolonged internet use,
primarily manifested as neck and lower back

Cervical and
Lumbar Spine

acupoints such as acupoints
and acupoints, combinédyith [271,[28]

Disease . heat-sensitive/mexibustion
soreness and stiffness
therapy
A broad category influenced by environmental
. factors, gender, age, congenital factors, etc., not Acupungtire, proper rest
Eye D L ’ Lo er R > . W 25],[2
ye Liseases limited to specific triggers, primarily manifested as relief, Surgieal treatment [251.129]
Within the glaucoma, strabismus, etc
scope of Caused by excessive use of a specific tendon during
. . S . Acupotomy, local closure,
common Tendonitis physical labor, primarily manifested as hand . [30]
. . : 7 massage relief
diseases stiffness, pain, and limited movement
Cervical al}d Age—relgted ‘degener-atlon, trauma, physu:e-ll labor, Physical therapy, drug
Lumbar Spine etc., primarily manifested as radiating pain with L . [31]
. therapy, surgical intervention
Disease numbness
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Fig.3 Typical images of foreign hyperthermia robots: (a) Phill Robot (Source network); (b) Cebalair Human

Tecar (Source network)
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Table 2 Comparison of hyperthermia robots at home and abroad

. Acupoint Targeted
coFr{nglL)arl)ny Name Hypei;tll)leermla Identification Usage Advantages Cyber-
method syndrome
LSCURE Moxibustion Local visual system complete Realize a variety of Mouse
Therapeutic hyperthermia automation traditional moxibustion hand. Comp
Robot techniques uter
neck. Lumba
r strain
Showyu Super V Thermal infrared 3D structured complete: Provide personalized Computer
Power AR Robot hyperthermia light visual automation services based on big neck. Lumba
. Targeted scanning data technology I strain
domestic hyperthermia
Deyeemed Genay Al Robot Surface Al vision semi- High accuracy in Mouse
hyperthermia algorithm automatization recognizing body hand. Lumba
contours and target heat T strain
therapy areas
Junctrl JFR-6 Robot Surface Laserdnfrared: semi- Tongue diagnostic CVS. Comp
hyperthermia positiohing automatization instrument intelligent uter neck
systent analysis to provide
personalized, precise
hyperthermia program
Albotics Phill Robot Ultrasonic Sensor'eamera complete Folding design for easy Computer
hyperthermia automation storage; The user can neck. Lumba
adjust the temperature T strain
manually
abroad Cebalair Human Tecar radiofrequency artificial hand operation The use of Computer
hypertherniia recognition electromagnetic radio neck. Lumba
frequency signals to r strain

generate internal heat,
directly to the tissue
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Table 3 Classification of hyperthermia technique

Hyperthermia type Mode of heating Area / Depth Common Method




‘Whole Body infrared ray. radio Whole body Surface heating method(Infrared radiation

Hyperthermia frequency. Microwave method. immersion method. Microwave heating
method). Cardiopulmonary bypass blood heating
Local hyperthermia direct heating Local body Hot mud bath. local heat wax therapy Steam wrap
Deep hyperthermia electromagnetic radiation deep tissue Ultrasonic hyperthermia. radiofrequency
hyperthermia
Surface hyperthermia direct heating body surface hot-water bag. electrically heated pad. hot towel
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