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DESCRIPTION 

TITLE OF INVENTION 

SYSTEM AND METHOD FOR PROVIDING CUSTOMIZED TREATMENT 

INFORMATION FOR BEHAVIORAL CONTROL OF DENTAL PATIENTS 

TECHNICAL FIELD 

[0001]  The present invention relates to a system and method for providing 

customized treatment information for behavioral control of dental patients. More 

specifically, the invention relates to a system and method for providing customized 

treatment information for behavioral control of dental patients, which provides 

various pieces of dental treatment information which is animated by using 

characters and which is appropriate for a treatment type and treatment behavior of 

relevant patient, thereby increasing positive understanding of and motivation for 

treatment.  

BACKGROUND ART 

[0002]  At the dentist, the cavity treatment, extraction and teeth scaling etc. 

are the main treatments. 

[0003]  However, when a pediatric patient gets such a treatment, it is 

difficult to create a situation to receive appropriate treatment. This is because the 

patient refuses treatment due to vague sense of anxiety and pain associated with 

treatment, or even if receiving treatment the patient moves his or her body or cries 

during the treatment.  

SUMMARY OF INVENTION 

TECHNICAL PROBLEM 

[0004]  The invention has been devised to solve a problem as stated above. 

The object of the invention is to provide a system and method for providing 

customized treatment information for behavioral control of dental patients, allowing 

patients, particularly pediatric patients to actively participate in treatment without 

anxiety and receive treatment smoothly.  
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SOLUTION TO PROBLEM 

[0005]  To achieve the foregoing object, a system for providing customized 

treatment information for behavioral control of dental patients in accordance with 

the present invention comprises: a management server comprising a management 

server arithmetic process unit which determines a treatment type of a patient based 

on information in a patient DB, and a management server extraction unit which 

extracts an instruction value according to the determined treatment type from a 

management server DB; a hospital server comprising a hospital server 

transmission/reception unit which receives the extracted instruction value from the 

management server; a waiting room terminal; and a treatment room server, 

wherein the waiting room terminal comprises: a terminal extraction unit extracting 

treatment tool information and virtual treatment simulation information from a 

waiting room program library based on the instruction value received from the 

hospital server; a terminal output unit outputting the extracted treatment tool 

information and virtual treatment simulation information on a terminal display; and a 

terminal determination unit comparing a first response data value of the patient to 

the virtual treatment simulation information with a first reference data value and 

determining whether to give positive feedback or induce relearning, wherein the 

treatment room server comprises: a treatment room server extraction unit 

extracting, based on a signal value from a contact sensor of a treatment tool, 

relevant treatment tool information and information about a treatment situation in 

which the treatment tool is used, from a treatment room program library; a 

treatment room server output unit outputting the extracted relevant treatment tool 

information and information about a treatment situation in which the treatment tool 

is used, on a treatment room display; and a treatment room server determination 

unit comparing a second response data value of the patient to the information 

about a treatment situation with a second reference data value and determining 

whether to give positive feedback or give negative feedback.  

[0006]  Preferably, the patient DB comprises: a personal information DB 

comprising names, sexes, and ages; a treatment list DB comprising diagnosis 

information and teeth positional information; a peculiar aspect DB comprising a 

treatment compliance level; and a waiting time DB comprising a patient who is 
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waiting, a patient whose medical treatment has been initiated, and a patient whose 

medical treatment has been finished, and estimated time of waiting.  

[0007]  The treatment type of a patient is determined based on diagnosis 

information, teeth positional information, and a treatment compliance level.  

[0008]  If it is determined to give positive feedback since the first response 

data value is less than or equal to the first reference data value, the terminal 

extraction unit extracts positive feedback from the waiting room program library, 

and the terminal output unit outputs the extracted positive feedback on the terminal 

display.  

[0009]  If it is determined to induce relearning since the first response data 

value exceeds the first reference data value, the hospital server stores the first 

response data value in the patient DB and updates information in the patient DB, 

the arithmetic process unit redetermines a treatment type based on the updated 

information in the patient DB, the management server extraction unit extracts an 

instruction value according to the redetermined treatment type from a management 

server DB, the terminal extraction unit extracts treatment tool information and 

virtual treatment simulation information from the waiting room program library 

based on the instruction value according to the redetermined treatment type, and 

the terminal output unit outputs the treatment tool information and virtual treatment 

simulation information on the terminal display.  

[0010]  The first response data value is based on input of a patient in 

response to a displayed virtual treatment simulation.  

[0011]  The arithmetic process unit sets the first reference data value based 

on the mean value of first response data values of patients.  

[0012]  The treatment room server determination unit determines, based on 

a signal value from a head sensor, whether to give negative feedback or give 

treatment behavior inducing information.  

[0013]  If it is determined to be treatment noncompliance based on a signal 

value from a head sensor, the treatment room server extraction unit extracts 
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negative feedback information from the treatment room program library, and the 

treatment room server output unit outputs the extracted negative feedback on the 

treatment room display.  

[0014]  If it is determined to be treatment compliance based on a signal 

value from a head sensor, the treatment room server extraction unit extracts 

treatment behavior inducing information from the treatment room program library, 

and the treatment room server output unit outputs the extracted treatment behavior 

inducing information on the treatment room display.  

[0015]  If a treatment initiation signal is received from a controller in 

response to the treatment behavior inducing information, the treatment room server 

extraction unit extracts treatment initiation guide information from the treatment 

room program library, and the treatment room server output unit outputs the 

extracted treatment initiation guide information on the treatment room display.  

[0016]  Preferably, the information about a treatment situation is in the form 

of a game using characters.  

[0017]  If it is determined to give positive feedback information since the 

second response data value is greater than or equal to the second reference data 

value, the treatment room server extraction unit extracts positive feedback from the 

treatment room program library, and the treatment room server output unit outputs 

the extracted positive feedback on the treatment room display.  

[0018]  If it is determined to give negative feedback information since the 

second response data value is less than the second reference data value, the 

treatment room server extraction unit extracts negative feedback from the treatment 

room program library, and the treatment room server output unit outputs the 

extracted negative feedback on the treatment room display.  

[0019]  The second response data value is based on input of the patient in 

response to the treatment situation information , and the input is input from a 

controller.  
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[0020]  The second response data value comprises a heart rate data value 

and a tension data value of the patient received from the controller.  

[0021]  The second response data value is stored in the patient DB. 

[0022]  The arithmetic process unit sets a second reference data value 

based on the mean value of second response data values of patients.  

[0023]  To achieve the above object, a method for providing customized 

treatment information for behavioral control of dental patients in accordance with 

the the invention comprises the steps: in which a management server determines a 

treatment type of a patient based on information in a patient DB; in which the 

management server extracts an instruction value according to the determined 

treatment type from a management server DB; in which a hospital server receives 

the extracted instruction value from the management server; in which based on the 

instruction value a waiting room terminal extracts treatment tool information and 

virtual treatment simulation information from a waiting room program library; in 

which the waiting room terminal outputs the extracted treatment tool information 

and virtual treatment simulation information on a terminal display; in which the 

waiting room terminal compares a first response data value of the patient to the 

virtual treatment simulation information with a first reference data value and 

determines whether to give positive feedback or induce relearning; in which based 

on a signal value from a contact sensor of a treatment tool, a treatment room server 

extracts relevant treatment tool information and information about a treatment 

situation in which the treatment tool is used, from a treatment room program library; 

in which the treatment room server outputs the extracted relevant treatment tool 

information and information about a treatment situation in which the treatment tool 

is used, on a treatment room display; and in which the treatment room server 

compares a second response data value of the patient to the information about a 

treatment situation with a second reference data value and determines whether to 

give positive feedback or give negative feedback.  

[0024]  Preferably, the patient DB comprises: a personal information DB 

comprising names, sexes, and ages; a treatment list DB comprising diagnosis 

information and teeth positional information; a peculiar aspect DB comprising a 
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treatment compliance level; and a waiting time DB comprising a patient who is 

waiting, a patient whose medical treatment has been initiated, and a patient whose 

medical treatment has been finished, and estimated time of waiting.  

[0025]  The treatment type of a patient is determined based on diagnosis 

information, teeth positional information, and a treatment compliance level.  

[0026]  If it is determined to give positive feedback information since the first 

response data value is less than or equal to the first reference data value, the 

method further comprises the steps: in which the waiting room terminal extracts 

positive feedback from the waiting room program library; and in which the waiting 

room terminal outputs the extracted positive feedback on the terminal display.  

[0027]  If it is determined to induce relearning since the first response data 

value exceeds the first reference data value, the method further comprises the 

steps: in which the hospital server stores the first response data value in the patient 

DB and updates information in the patient DB; in which the management server 

redetermines a treatment type based on the updated information in the patient DB; 

in which the management server extracts an instruction value according to the 

redetermined treatment type from a management server DB; in which the waiting 

room terminal extracts treatment tool information and virtual treatment simulation 

information from the waiting room program library based on the instruction value 

according to the redetermined treatment type; and in which the waiting room 

terminal outputs the treatment tool information and the virtual treatment simulation 

information on the terminal display.  

[0028]  The first response data value is based on input of the patient in 

response to a displayed virtual treatment simulation.  

[0029]   The method further comprises the step of setting the first reference 

data value based on the mean value of first response data values of patients. 

[0030]   The method further comprises the step of determining based on a 

signal value from a head sensor whether to give negative feedback or give 

treatment behavior inducing information. 
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[0031]  If it is determined to be treatment noncompliance based on a signal 

value from a head sensor, the method further comprises the steps of: extracting 

negative feedback information from the treatment room program library; and 

outputting the extracted negative feedback on the treatment room display. 

[0032]  If it is determined to be treatment compliance based on a signal 

value from a head sensor, the method further comprises the steps of: extracting 

treatment behavior inducing information from the treatment room program library; 

and outputting the extracted treatment behavior inducing information on the 

treatment room display.  

[0033]  If a treatment initiation signal is received from a controller in 

response to the treatment behavior inducing information, the method further 

comprises the steps of: extracting treatment initiation guide information from the 

treatment room program library; and outputting the extracted treatment behavior 

guide information on the treatment room display. 

[0034]  Preferably, the information about a treatment situation is in the form 

of a game using characters.  

[0035]  If it is determined to give positive feedback information since the 

second response data value is greater than or equal to the second reference data 

value, the method further comprises the steps of: extracting positive feedback from 

the treatment room program library; and outputting the extracted positive feedback 

on the treatment room display. 

[0036]  If it is determined to give negative feedback information since the 

second response data value is less than the second reference data value, the 

method further comprises the steps of: extracting negative feedback from the 

treatment room program library; and outputting the extracted negative feedback on 

the treatment rom display.  

[0037]  The second response data value is based on input of the patient in 

response to the treatment situation information , and the input is input from the 

controller.  
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[0038]  The second response data value comprises a heart rate data value 

and a tension data value of the patient received from the controller.  

[0039]  The second response data value is stored in the patient DB.  

[0040]  The method further comprises the step of setting the second 

reference data value based on the mean value of second response data values of 

patients.  

ADVANTAGEOUS EFFECTS OF INVENTION 

[0041]  As stated above, a system and method for providing customized 

treatment information for behavioral control of dental patients in accordance with 

the invention is effective in improving the positive understanding of treatment and 

voluntary participation in treatment by providing animated screens on which 

characters appear in accordance with the treatment type of a patient and the 

patient's behavior in response to the treatment.  

BRIEF DESCRIPTION OF DRAWINGS 

[0042]  Figure 1 is an embodiment of a system for providing customized 

treatment information for behavioral control of dental patients in accordance with 

the invention.  

  Figure 2 is a block diagram depicting in detail the respective 

elements of the system of Figure 1. 

  Figure 3 is a flowchart of the waiting room stage in a method for 

providing customized treatment information for behavioral control of dental patients 

in accordance with the invention. 

  Figure 4 is a flowchart of the treatment room stage in a method for 

providing customized treatment information for behavioral control of dental patients 

in accordance with the invention.  

  Figure 5 is a screen of a waiting room terminal on which treatment 

tool information is displayed. 
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  Figure 6 is a screen of a waiting room terminal on which virtual 

treatment simulation information is displayed. 

  Figure 7 is a screen of a treatment room display on which treatment 

tool information is displayed. 

  Figure 8 is a screen of a treatment room display on which 

information about a treatment situation is displayed. 

DESCRIPTION OF EMBODIMENTS 

[0043]  While the present invention is examined in more detail through the 

embodiments below, the following embodiments do not delimit the scope of the 

invention.  

[0044]  Figure 1 is an embodiment of a system for providing customized 

treatment information for behavioral control of dental patients in accordance with 

the invention. Figure 2 is a block diagram depicting in detail the respective 

elements of the system of Figure 1.  

[0045]  Referring to Figures 1 and 2, a management server 100, a hospital 

server 200, a waiting room terminal 300, a treatment room server 400, a treatment 

room display 500, a treatment tool 600, a controller 700, and a treatment chair 800 

are connected through wired-wireless networks 10. 

[0046]  The management server 100 comprises an arithmetic process unit 

110 which determines a treatment type of a patient based on information in a 

patient DB 220, a management server extraction unit 120 which extracts an 

instruction value according to the determined treatment type from a management 

server DB 130, a management server transmission/reception unit 140 which 

transmits the extracted instruction value to the hospital server 200 and receives 

fixed information from the hospital server 200, and a service subscriber 

identification unit 150 which identifies whether a user accessing the management 

server 100 is a subscriber.  

[0047]  The management server DB 130 comprises a basic program DB, a 

waiting room program DB, and a treatment room program DB. In the basic program 
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DB stored are emotional response (happiness, sadness, fear) and feedback (praise, 

warning). In the waiting room program DB stored are treatment tools, a treatment 

video, and a treatment audio system which are associated with the waiting room. In 

the treatment room program DB stored are treatment tools, a treatment video, and 

a treatment audio system which are associated with the treatment room. In the 

embodiments the management server DB 130 is included in the management 

server 100 but the management server DB 130 does not necessarily have to be 

included in the management server 100.  

[0048]  The hospital sever 200 comprises a hospital server 

transmission/reception unit 210 which receives the extracted instruction value from 

the management server 100 and transmits the same to the waiting room terminal 

300, a patient DB 220, a hospital server extraction unit 230 which extracts 

predetermined information about the patient from the patient DB 220, and a 

hospital server update unit 240 which updates information in the patient DB 220. 

[0049]  The patient DB 220 comprises: a person information DB comprising 

names, sexes, and ages; a treatment list DB comprising diagnosis information and 

teeth positional information; a peculiar aspect DB comprising a treatment 

compliance level; and a waiting time DB comprising a patient who is waiting, a 

patient whose medical treatment has been initiated, and a patient whose medical 

treatment has been finished, and estimated time of waiting. In the embodiments, 

the patient DB 220 is included in the hospital server 200 but the patient DB 220 

does not necessarily have to be included in the hospital server 200. 

[0050]  The waiting room terminal 300 comprises a terminal extraction unit 

320 which extracts treatment tool information and virtual treatment simulation 

information from a waiting room program library 310 based on the instruction value 

received from the hospital server 200, a terminal output unit 340 which outputs the 

extracted treatment tool information and virtual treatment simulation information on 

a terminal display 330, a terminal determination unit 350 which compares a first 

response data value of the patient to the virtual treatment simulation information 

with a first reference data value and determines whether to give positive feedback 

or induce relearning, and a terminal transmission/reception unit 360 which receives 
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the instruction value and the first response data value and which transmits the first 

response data value to the hospital server 200.  

[0051]  In the waiting room program library 310 stored are treatment tools, a 

treatment video, and a treatment audio system which are associated with the 

waiting room. When information is collected or a program is updated, the waiting 

room terminal 300 connects to the management server 100 through the hospital 

server 200 and references the waiting room program DB in the management server 

DB 130.  

[0052]  The treatment room server 400 comprises: a treatment room server 

extraction unit 420 which extracts, based on a signal value from a contact sensor of 

a treatment tool 600, relevant treatment tool information and information about a 

treatment situation in which the treatment tool is used, from a treatment room 

program library 410; a treatment room server output unit 430 which outputs the 

extracted relevant treatment tool information and information about a treatment 

situation in which the treatment tool is used, on the treatment room display 500; a 

treatment room server determination unit 440 which compares a second response 

data value of the patient to the information about a treatment situation with a 

second reference data value and determines whether to give positive feedback or 

give negative feedback; and a treatment room server transmission/reception unit 

450 which receives a treatment tool signal value and the second response data 

value and which transmits the second response data value to the hospital server 

200.  

[0053]  In the treatment room program library 410 stored are treatment tools, 

a treatment video, and a treatment audio system which are associated with the 

treatment room. When information is collected or programs are updated, the 

treatment room server 400 connects to the management server 100 through the 

hospital server 200 and references the treatment room program DB in the 

management server DB 130.  

[0054]  Figures 3 and 4 depict flowcharts of a method for providing 

customized treatment information for behavioral control of dental patients in 

accordance with the invention. The method for providing customized treatment 
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information for behavioral control of dental patients is divided largely into the 

waiting room stage (S100) and the treatment room stage (S200).  

[0055]  Figure 3 depicts a flowchart of the waiting room stage (S100) and 

Figure 4 depicts a flowchart of the treatment room stage (S200).  

[0056]  Referring to Figure 3, when information about a patient is received, 

the hospital server extraction unit 230 extracts the relevant patient's diagnosis 

information, teeth positional information, treatment compliance level, and estimated 

waiting time information from the patient DB 220, and the hospital server 

transmission/reception unit 210 transmits the extracted information to the 

management server 100 (S110).  

[0057]  The arithmetic process unit 110 of the management server 100 

determines a treatment type of the relevant patient based on the patient's diagnosis 

information, teeth positional information, and treatment compliance level (S120).  

[0058]  Determining a treatment type is illustrated below, for example: 

[0059]  X is chosen from X-Y-Z based on diagnosis information (A: the 

cavity treatment , B: teeth scaling, C: extraction of teeth, etc.). Y is chosen from X-

Y-Z based on teeth positional information (a: maxillary, b: mandibular, c: occlusal, 

etc.). Z is chosen from X-Y-Z based on a treatment compliance level. The treatment 

compliance level is classified into a': a first compliance level (10-15 points), b': a 

second compliance level (5-10 points), and c': a third compliance level (less than 5 

points). It is determined based on collected behavioral data what compliance level 

the relevant patient (e.g., a pediatric patient) achieves. There are a total of five 

items for behavioral data collection: 5 points for attacking, 4 points for yelling, 3 

points for crying, 2 points for escaping, and 1 point for covering the mouth. A 

maximum of 15 points may be given by overlapping points depending on treatment 

compliance behavior of the patient.  

[0060]  Once a treatment type is determined based on the chosen X, Y, and 

Z, the time for and amount of information to be given for the patient is determined in 

consideration of estimated time of waiting. The time during which information is 

given varies depending on the estimated time of waiting. For instance, assuming 
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that the basic time required is 5 minutes, if estimated time of waiting is less than 5 

minutes, only the essential information is given (the essential information means a 

program that has been reset to less than about 2 minutes by providing the 

treatment tool information in the virtual treatment simulation without separately 

providing the treatment tool information.). If estimated time of waiting is 5 minutes 

or more, initiation time is controlled at which a pediatric patient is provided with 

treatment tool information and virtual treatment simulation information. In other 

words, information is provided at a time when the estimated waiting time taken to 

move from a waiting room to the treatment room is expected to be 5 minutes by the 

provided basic time of 5 minutes so that treatment can be initiated immediately 

when the provided information ends. 

[0061]  The management server extraction unit 120 extracts an instruction 

value according to a treatment type from the management server DB 130, and the 

management server transmission/reception unit 140 transmits the extracted 

instruction value to the hospital server 200 (S130).  

[0062]  The hospital server transmission/reception unit 210 transmits the 

instruction value again to the waiting room terminal 300 (S140).  

[0063]  The terminal extraction unit 320 extracts treatment tool information 

and virtual treatment simulation information according to the instruction value from 

the waiting room program library 310, and the terminal output unit 340 outputs the 

treatment tool information and the virtual treatment simulation information on the 

terminal display 330 (S150) . 

[0064]  The treatment tool information helps the patient learn in advance a 

tool used to treat himself or herself, thereby changing a negative image of a 

treatment tool to a familiar image. Figure 5 is a screen of the waiting room terminal 

on which treatment tool information is displayed. The patient, while looking at a 

treatment tool used for the treatment of himself or herself, is provided with the 

purpose of relevant treatment tool and sensory information perceived when the tool 

is used. 
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[0065]  The virtual treatment simulation information is provided information 

by integrating the procedural information and the sensory information while the 

patient becomes a dentist in virtual reality and treats in person a character who 

receives the same treatment as treatment to be given himself or herself in reality 

under conditions of the increased familiarity with the treatment tool. Figure 6 is a 

screen of the waiting room terminal on which the virtual treatment simulation 

information is displayed. Through the virtual treatment simulation information, the 

patient naturally learns how to use a treatment tool, a method and procedure for 

treatment, and the appearance changed after treatment, thereby increasing a 

motivation for treatment.  

[0066]  The terminal determination unit 350 compares a first response data 

value of the patient to the virtual treatment simulation information with a first 

reference data value and determines whether to give positive feedback or induce 

relearning (S160).  

[0067]  The first response data value is based on input of the patient in 

response to a displayed virtual treatment simulation, and means the time taken for 

the patient to start with and end a virtual treatment simulation. For example, 

assuming that it took a total of 4 minutes for the patient to start with and end a 

virtual treatment simulation and assuming that a first reference data value is 3 

minutes, if a first response data value of the relevant patient is compared with the 

first reference data value, the patient is classified as Group b and relearns (a: a 

group taking time shorter than or equal to a first reference data value, b: a group 

taking time longer than a first reference data value).  

[0068]   The first response data value is transmitted to the hospital server 

200 through the terminal transmission/reception unit 360 and stored in the patient 

DB 220. 

[0069]  The first reference data value means the mean value of response 

data values of patients. The first reference data value is stored in the management 

server DB 130, and transmitted together with an instruction value according to a 

treatment type of the patient to the waiting room terminal 300 through the hospital 

server 200. 
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[0070]  If it is determined to give positive feedback since the first response 

data value is less than or equal to the first reference data value, the terminal 

extraction unit 320 extracts positive feedback from the waiting room program library 

310, and the terminal output unit 340 outputs the extracted positive feedback on the 

terminal display 330 (S170a).  

[0071]  An example of positive feedback can be a screen on which a 

character appears and says "Good job", "Shall we move to a treatment room?" and 

so on.  

[0072]  If it is determined to induce relearning since the first response data 

value exceeds the first reference data value, the hospital server update unit 260 

stores the first response data value transmitted from the terminal 

transmission/reception unit 360 in the patient DB 220, specifically in the peculiar 

aspect DB, and updates information in the patient DB 220. The hospital server 

extraction server 230 extracts the relevant patient's diagnosis information, teeth 

positional information, treatment compliance level, and estimated time of waiting 

from the updated patient DB, and the hospital server transmission/reception unit 

210 transmits the extracted information to the management server 100 (S172b).  

[0073]  The arithmetic process unit 110 of the management server 100 

redetermines a treatment type of the patient based on the patient's diagnosis 

information, teeth positional information, and treatment compliance level (S174b). 

At this time, the first reference data value which is the mean value of response data 

values of patients is also changed by the arithmetic process unit 110. For instance, 

assuming that a first reference data value is 3 minutes, if it took a total of 2 minutes 

for patient A to start with and end a virtual treatment simulation in the waiting room, 

the time required of patient A is delivered to the management server DB 130 

through the hospital server 200. So, if next patient B uses the program (virtual 

treatment simulation information), the first reference data value is adjusted to 2 

minutes 45 seconds such that a first response data value of patient B is compared 

with the adjusted first reference data value.  

[0074]  When a treatment type is redetermined, the management server 

extraction unit 120 extracts an instruction value according the treatment type from 
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the management server DB 130, and the management server 

transmission/reception 140 transmits the extracted instruction value and the 

changed first reference data value to the hospital server 200 (S176b).  

[0075]  The hospital server transmission/reception unit 210 transmits the 

instruction value and the changed first reference data value again to the waiting 

room terminal 300 (S178b).  

[0076]  The terminal extraction unit 320 extracts treatment tool information 

and virtual treatment simulation information according to the instruction value from 

the waiting room program library 310, and the terminal output unit 340 outputs the 

treatment tool information and the virtual treatment simulation information on the 

terminal display 330 (S180b).  

[0077]  The terminal determination unit 350 compares a first response data 

value of the patient to the virtual treatment simulation information with the changed 

first reference data value and determines whether to give positive feedback or 

induce relearning (S182). Until before it is determined to give positive feedback, a 

series of procedures associated with inducing relearning as explained earlier is 

repeated.  

[0078]  When the procedure in the waiting room is completed, the patient 

moves to the treatment room, and the treatment room stage (S200) begins. 

[0079]  When the patient lies down on the treatment chair 800 in the 

treatment room, based on a signal value from a head sensor of the treatment chair 

800, the treatment room server determination unit 440 determines whether to give 

negative feedback or give treatment behavior inducing information (S210). For 

example, if the head of the patient is not in contact with the head sensor, it is 

determined to be treatment non-compliance since a value of the head sensor is 

sensed as an off-state. If the head of the patient is in contact with the head sensor, 

it is determined to be treatment compliance since a value of the head sensor is 

sensed as an on-state.  

[0080]  If it is determined to be treatment non-compliance based on the 

signal value from the head sensor of the treatment chair 800, the treatment room 
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server extraction unit 420 extracts negative feedback information from the 

treatment room program library 410, and the treatment server output unit 430 

outputs the extracted negative feedback on the treatment room display 500 

(S220a). An example of negative feedback information can be a screen on which a 

character appears and says "Lie down and stay" and so on. Also, when the patient 

moves his or her head during treatment or there are body movements to refuse 

treatment, negative feed can be output.  

[0081]  If it is determined to be treatment compliance based on a signal 

value from the head sensor, the treatment room server extraction unit 420 extracts 

treatment behavior inducing information from the treatment room program library 

410, and the treatment room server output unit 430 outputs the extracted treatment 

behavior inducing information on the treatment room display 500 (S220b). An 

example of treatment behavior inducing information can be a screen on which a 

character appears and says "Let's begin the treatment", "Push the treatment 

initiation button of the controller" and so on.  

[0082]  When a treatment initiation signal is received from a controller 700 

in response to the treatment behavior inducing information, the treatment room 

server extraction unit 420 extracts treatment initiation guide information from the 

treatment room program library 410, and the treatment room server output unit 430 

outputs the extracted treatment initiation guide information on the treatment room 

display 500 (S230). An example of treatment initiation guide information can be a 

screen on which a character appears and says "Let's open your mouth" and so on. 

The controller 700 is a control terminal manipulated by the patient.  

[0083]  When treatment is initiated, based on a signal value from a contact 

sensor of the treatment tool 600, the treatment room server extraction unit 420 

extracts relevant treatment tool information and information about a treatment 

situation in which the treatment tool is used, from the treatment room program 

library 410, and the treatment room server output unit 430 outputs the extracted 

relevant treatment tool information and information about a treatment situation in 

which the treatment tool is used, on the treatment room display 500 (S240).  
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[0084]  For example, in case of the cavity treatment, when a treatment tool 

for the the cavity treatment is out of a position in which the treatment tool should be 

stored, the treatment room server 400 senses whether the signal value of a contact 

sensor of the treatment tool 600 is on/off.  

[0085]  The treatment room server extraction unit 420 extracts, according to 

the signal value, treatment tool information and information about a treatment 

situation in which the treatment tool is used, from the treatment room program 

library 410. For instance, in case of the cavity treatment, on the treatment room 

display (e.g., a ceiling mounted monitor) provided is about 5-mimuite-information in 

the form of an animation about a treatment tool actually used for the patient and 

about the characteristics of the treatment tool. For example, if a dentist uses an 

actual dental drill, the treatment room display provides an animated dental drill and 

sensory information perceived when the dental drill is used, and if a treatment tool 

for use is changed, information about a new treatment tool to be used is provided 

by sensing of the contact sensor. Figure 7 depicts a screen of treatment tool 

information.  

[0086]  The information about a treatment situation in which the treatment 

tool is used is animated information about a situation where a character carrying a 

treatment tool used for treatment appears and beats a cavity man. While the 

information about a treatment situation is provided, the patient manipulates the 

controller so that the character beats the cavity man. Figure 8 depicts a screen of 

the treatment room display on which the information about a treatment situation is 

displayed. 

[0087]  The treatment room server determination unit 440 compares a 

second response data value of the patient to the information about a treatment 

situation with a second reference data value and determines whether to give 

positive feedback or give negative feedback (S250). 

[0088]  The second response data value can be input of the patient in 

response to the information about a treatment situation. For instance, in case of the 

cavity treatment, on the treatment room display 500 displayed is the game type 

information about a treatment situation in which a specific character fights with a 
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cavity germ. The patient manipulates the controller 700 so that the character beats 

the cavity germ. In this case, if a treatment tool used for the patient is changed, a 

treatment tool used by the character is likewise changed.  

[0089]  A second response data value is, for example, collection of data 

from the controller 700 about whether or not a pediatric patient makes a response 

per second when sections are set at 30-second intervals, specifically meaning the 

number of responses made for 30 seconds (A second response data value of a 

pediatric patient having made a response every second is calculated as 30 times 

and, if a second reference data value is 15 times, is greater than or equal to the 

reference data value. Therefore, the pediatric patient is given positive feedback).  

[0090]  A second reference data value means the mean value of second 

response data values of patients. 

[0091]  The terminal transmission/reception unit 360 transmits the second 

response data value of the patient to the hospital server 200. The hospital server 

update unit 240 stores the transmitted second response data value in the patient 

DB 220 and updates information in the patient DB 220. The second reference data 

value is set based on the updated information in the patient DB.  

[0092]  In other words, an average value of the number of responses made 

by pediatric patient A per section in the treatment room is delivered to the patient 

DB and used to enable the arithmetic process unit of the management server to set 

a new second reference data value. For instance, a second reference data value is 

16 times for 30 seconds and the mean of second response data values of pediatric 

patient A is 10 times for 30 seconds, a newly adjusted second reference data value 

becomes 13 times for 30 seconds.  

[0093]  The second response data value may be biodata comprising a heart 

rate data value and a tension data value of the patient received from the controller 

700. The heart rate and tension signal of the patient is collected through a contact 

sensor and a pressure sensor of the controller 700. The collected heart rate 

(normal/abnormal) and tension (high/low) values are compared with the second 
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reference data value to determine whether to give positive feedback or give 

negative feedback. 

[0094]  Such biodata is second response data about the patient and the 

terminal transmission/reception unit 360 transmits the second response data value 

of the patient to the hospital server 200. The hospital server update unit 240 stores 

the transmitted second response data value in the patient DB 220 and updates 

information in the patient DB 220.  

[0095]  If it is determined to give positive feedback information since the 

second response data value is greater than or equal to the second reference data 

value, the treatment room server extraction unit 420 extracts positive feedback from 

the treatment room program library 410, and the treatment room server output unit 

430 outputs the extracted positive feedback on the treatment room display 500 

(S260a). An example of positive feedback information can be a screen on which a 

character appears and says "You are doing well" and so on.  

[0096]  If it is determined to give negative feedback information since the 

second response data value is less than the second reference data value, the 

treatment room server extraction unit 420 extracts negative feedback from the 

treatment room program library 410, and the treatment room server output unit 430 

outputs the extracted negative feedback on the treatment room display 500 

(S260b). An example of negative feedback information can be a screen on which a 

character appears and says "Shall we try a little more?", "Don’t be nervous", "Don't 

be afraid" and so on.  

[0097]  As above, according to the present invention, an animated screen 

on which a character appears is appropriately given depending on a treatment type 

of a patient and treatment response behavior of the patient, thereby providing the 

effect of increasing positive understanding of treatment and voluntary participation 

in treatment.  

[0098]  Although the preferred specific embodiments of the invention have 

been explained above, the invention is not limited to any specific embodiment 

stated above and any person skilled in the art to which the invention pertains can 
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implement various modifications without departing from the substance of the 

invention claimed in the claim scope thereof, as well as such modifications fall 

within the scope of the description of the claims.  

 

REFERENCE SIGNS LIST 

100: Management server  

110: Arithmetic process unit  

120: Management server extraction unit 

130: Management server DB 

140: Management server transmission/reception unit 

150: Service subscriber identification unit 

200: Hospital server 

210: Hospital server transmission/reception unit 

220: Patient DB 

230: Hospital server extraction unit 

240: Hospital server update unit 

300: Waiting room terminal 

320: Terminal extraction unit 

330: Terminal display 

340: Terminal output unit  

350: Terminal determination unit 

360: Terminal transmission/reception unit 
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400: Treatment room server 

420: Treatment room server extraction unit 

430: Treatment room server output unit 

440: Treatment rom server determination unit 

450: Treatment room server transmission/reception unit 

500: Treatment room display 

600: Treatment tool 

700: Controller 

800: Treatment chair 
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CLAIMS 

What is claimed is: 

 

1. A system for providing customized treatment information for behavioral control of 

dental patients, the system comprising:  

 

a management server comprising:  

an arithmetic process unit which determines a treatment type of a 

patient based on information in a patient DB; and  

a management server extraction unit which extracts an instruction 

value according to the determined treatment type from a management 

server DB; 

 

a hospital server comprising a hospital server transmission/reception unit 

which receives the extracted instruction value from the management server;  

 

a waiting room terminal, the waiting room terminal comprising: 

a terminal extraction unit which extracts treatment tool information 

and virtual treatment simulation information from a waiting room 

program library based on the instruction value received from the 

hospital server; 

a terminal output unit which outputs the extracted treatment tool 

information and virtual treatment simulation information on a 

terminal display; and  

a terminal determination unit which compares a first response data 

value of the patient to the virtual treatment simulation information 

with a first reference data value and which determines whether to 

give positive feedback or induce relearning; and  

 

a treatment room server, the treatment room server comprising:  

based on a signal value from a contact sensor of a treatment tool, a 

treatment room server extraction unit which extracts relevant 

treatment tool information and information about a treatment 
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situation in which the treatment tool is used from a treatment room 

program library;  

a treatment room sever output unit which outputs the extracted 

relevant treatment tool information and information about a 

treatment situation in which the treatment tool is used on a 

treatment room display; and  

a treatment room server determination unit which compares a 

second response data value of the patient to the information about a 

treatment situation with a second reference data value and which 

determines whether to give positive feedback or give negative 

feedback.  

 

2. The system as defined in claim 1, wherein the patient DB comprises: a personal 

information DB comprising names, sexes, and ages; a treatment list DB comprising 

diagnosis information and tooth position information; a peculiar aspect DB 

comprising a treatment compliance level; and a waiting time DB comprising a 

patient who is waiting, a patient whose medical treatment has been initiated, and a 

patient whose medical treatment has been finished, and estimated time of waiting.  

 

3. The system as defined in claim 1, wherein the treatment type of a patient is 

determined based on diagnosis information, tooth position information, and a 

treatment compliance level. 

 

4. The system as defined in claim 1, wherein if it is determined to give positive 

feedback since the first response data value is less than or equal to the first 

reference data value, the terminal extraction unit extracts positive feedback from 

the waiting program library, and the terminal output unit outputs the extracted 

positive feedback on the terminal display. 

 

5. The system as defined in claim 1, wherein if it is determined to induce relearning 

since the first response data value exceeds the first reference data value, the 

hospital server stores the first response data value in the patient DB and updates 

information in the patient DB, the arithmetic process unit redetermines a treatment 
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type based on the updated information in the patient DB, the management server 

extraction unit extracts an instruction value according to the redetermined treatment 

type from the management server DB, the terminal extraction unit extracts 

treatment tool information and virtual treatment simulation information from the 

waiting program library based on the instruction value according to the 

redetermined treatment type, and the terminal output unit outputs the treatment tool 

information and virtual treatment simulation information on the terminal display. 

 

6. The system as defined in claim 1, wherein the first response data value is based 

on input of the patient in response to a displayed virtual treatment simulation.  

 

7. The system as defined in claim 1, wherein the arithmetic process unit sets the 

first reference data value based on a mean value of first response data values of 

patients.  

 

8. The system as defined in claim 1, wherein the treatment room server 

determination unit determines, based on a signal value from a head sensor, 

whether to give negative feedback or give treatment behavior inducing information. 

 

9. The system as defined in claim 1, wherein if it is determined to be treatment 

noncompliance based on a signal value from a head sensor, the treatment room 

server extraction unit extracts negative feedback information from the treatment 

room program library, and the treatment room server output unit outputs the 

extracted negative feedback on the treatment room display.  

 

10. The system as defined in claim 1, wherein if it is determined to be treatment 

compliance based on a signal value from a head sensor, the treatment room server 

extraction unit extracts treatment behavior inducing information from the treatment 

room program library, and the treatment room server output unit outputs the 

extracted treatment behavior inducing information on the treatment room display.  

 

11. The system as defined in claim 10, wherein if a treatment initiation signal is 

received from a controller in response to the treatment behavior inducing 
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information, the treatment room server extraction unit extracts treatment initiation 

guide information from the treatment room program library, and the treatment room 

server output unit outputs the extracted treatment initiation guide information on the 

treatment room display.  

 

12. The system as defined in claim 1, wherein the information about a treatment 

situation is in the form of a game using characters.  

 

13. The system as defined in claim 1, wherein if it is determined to give positive 

feedback information since the second response data value is greater than or equal 

to the second reference data value, the treatment room server extraction unit 

extracts positive feedback from the treatment room program library, and the 

treatment rom server output unit outputs the extracted positive feedback on the 

treatment room display. 

 

14. The system as defined in claim 1, wherein if it is determined to give negative 

feedback information since the second response data value is less than the second 

reference data value, the treatment room server extraction unit extracts negative 

feedback from the treatment room program library, and the treatment room server 

output unit outputs the extracted negative feedback on the treatment room display.  

 

15. The system as defined in claim 1, wherein the second response data value is 

based on input of the patient in response to treatment situation information, and the 

input is input from a controller.  

 

16. The system as defined in claim 1, wherein the second response data value 

comprises a heart rate data value and a tension data value of the patient received 

from a controller.  

 

17. The system as defined in claim 1, wherein the second response data value is 

stored in the patient DB.  

 



27 

18. The system as defined in claim 1, wherein the arithmetic process unit sets the 

second reference data value based on a mean value of second response data 

values of patients.  

 

19. A method for providing customized treatment information for behavioral control 

of dental patients, the method comprising the steps of: 

 determining a treatment type of a patient based on information in a  

patient DB;  

 

extracting an instruction value according to the determined treatment type 

from a management server DB;  

 

receiving the extracted instruction value from the management server;  

 

based on the instruction value, extracting treatment tool information and 

virtual treatment simulation information from a waiting room program library; 

 

outputting the extracted treatment tool information and virtual treatment 

simulation information on a terminal display;  

 

comparing a first response data value of the patient to the virtual treatment 

simulation information with a first reference data value and determining 

whether to give positive feedback or induce relearning;  

 

based on a signal value from a contact sensor of a treatment tool, extracting 

relevant treatment tool information and information about a treatment 

situation in which the treatment tool is used from a treatment room program 

library;  

 

outputting the extracted relevant treatment tool information and information 

about a treatment situation in which the treatment tool is used on a 

treatment room display; and  
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comparing a second response data value of the patient to the information 

about a treatment situation with a second reference data value and 

determining whether to give positive feedback or negative feedback. 

 

20. The method as defined in claim 19, wherein the patient DB comprises: a 

personal information DB comprising names, sexes, and ages; a treatment list DB 

comprising diagnosis information and tooth position information; a peculiar aspect 

DB comprising a treatment compliance level; and a waiting time DB comprising a 

patient who is waiting, a patient whose medical treatment has been initiated, and a 

patient whose medical treatment has been finished, and estimated time of waiting.  

 

21. The method as defined in claim 20, wherein the treatment type of the patient is 

determined based on the diagnosis information, the tooth position information, and 

the treatment compliance level.  

 

22. The method as defined in claim 19, wherein if it is determined to give positive 

feedback since the first response data value is less than or equal to the first 

reference data value, the method further comprises the steps of: extracting positive 

feedback from the waiting room program library; and outputting the extracted 

positive feedback on the terminal display. 

 

23. The method as defined in claim 19, wherein if it is determined to induce 

relearning since the first response data value exceeds the first reference data value, 

the method further comprises the steps of: storing the first response data value in 

the patient DB and updating information in the patient DB; redetermining a 

treatment type based on the updated information in the patient DB; extracting an 

instruction value according to the redetermined treatment type from the 

management server DB; based on the instruction value according to the 

redetermined treatment type, extracting treatment tool information and virtual 

treatment simulation information from the waiting room program library; and 

outputting the treatment tool information and virtual treatment simulation 

information on the terminal display. 
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24. The method as defined in claim 19, wherein the first response data value is 

based on input of the patient in response to a displayed virtual treatment simulation.  

 

25. The method as defined in claim 19, further comprising the step of setting the 

first reference data value based on a mean value of first response data values of 

patients.  

 

26. The method as defined in claim 19, further comprising the step of determining 

based on a signal value from a head sensor whether to give negative feedback or 

give treatment behavior inducing information.  

 

27. The method as defined in claim 26, wherein if it is determined to be treatment 

noncompliance based on the signal value from a head sensor, the method further 

comprises the steps of: extracting negative feedback information from the treatment 

program library; and outputting the extracted negative feedback on the treatment 

room display.  

 

28. The method as defined in claim 26, wherein if it is determined to be treatment 

compliance based on the signal value from a head sensor, the method further 

comprises the steps of: extracting treatment behavior inducing information from the 

treatment room program library; and outputting the extracted treatment behavior 

inducing information on the treatment room display.  

 

29. The method as defined in claim 28, wherein if a treatment initiation signal is 

received from a controller in response to the treatment behavior inducing 

information, the method further comprises the steps of: extracting treatment 

initiation guide information from the treatment room program library; and outputting 

the extracted treatment initiation guide information on the treatment room display.  

 

30. The method as defined in claim 19, wherein the information about a treatment 

situation is in the form of a game using characters.  
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31. The method as defined in claim 19, wherein if it is determined to give positive 

feedback since the second response data value is greater than or equal to the 

second reference data value, the method further comprises the steps of: extracting 

positive feedback from the treatment room program library; and outputting the 

extracted positive feedback on the treatment room display.  

 

32. The method as defined in claim 19, wherein if it is determined to give negative 

feedback information since the second response data value is less than the second 

reference data value, the method further comprises the steps of: extracting 

negative feedback from the treatment room program library; and outputting the 

extracted negative feedback on the treatment room display.  

 

33. The method as defined in claim 19, wherein the second response data value is 

based on input of the patient in response to treatment situation information, and the 

input is input from a controller.  

 

34. The method as defined in claim 19, wherein the second response data value 

comprises a heart rate data value and a tension data value of the patient received 

from a controller.  

 

35. The method as defined in claim 19, wherein the second response data value is 

stored in the patient DB.  

 

36. The method as defined in claim 19, further comprising the step of setting the 

second reference data value based on a mean value of second response data 

values of patients.  

 

 

 


