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(57) ABSTRACT 

A touch point recognition method of a touch screen includes 
touching a palm on one surface of a screen and sensing a 
palm area from the other surface of the screen. Finger touch 
areas are extracted from the sensed palm area by using a 
bandpass filter, a finger area is extracted from the palm area 
by using an image processing filter, and a palm center area 
is extracted from the palm area by using a lowpass filter. The 
finger touch areas are grouped based on the finger area, and 
a finger touch area, which is distant from the center area in 
the group of the finger touch areas, is recognized as an actual 
touch area. 

14 Claims, 9 Drawing Sheets 
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TOUCH POINT RECOGNITION METHOD 
OF TOUCH SCREEN AND SYSTEM 

PERFORMING THE SAME 

CROSS-REFERENCE TO RELATED 
APPLICATION 

This application claims the benefit of priority to Korean 
Patent Application No. 10-2013-0088219 filed in the Korean 
Intellectual Property Office on Jul. 25, 2013, the entire 
contents of which are incorporated herein by reference. 

TECHNICAL FIELD 

The present disclosure relates to a touch point recognition 
method of a touch screen that accurately senses finger point 
touch by sensing an actual area in the screen on which a 
palm is placed. 

BACKGROUND 

In general, as one operating principle of a touch screen, 
infrared rays are radiated using an infrared illumination, and 
irradiated infrared rays are irradiated to a rear surface of a 
screen. When a user touches a front surface of the screen 
with his/her hand, a part of the touched hand reflects the 
infrared rays. 
A camera installed in a system senses such infrared rays 

reflected by the touched hand, and an image processing 
system calculates a touch point by sensing an image. 
When the hand touches the screen by using the system, 

the reflected infrared rays become nonuniform, and a reflec 
tion area may be changed depending on a reflection dimen 
sion of the hand and proximity. 

Accordingly, even though a finger point is generally 
recognized as a touch point, a finger knuckle is also recog 
nized as the touch point for various reasons, and as a result, 
a touch screen system does not accurately recognize the 
actual touch point. 
The above information disclosed in this Background 

section is only for enhancement of understanding of the 
background of the disclosure, and therefore, it may contain 
information that does not form the prior art that is already 
known in this country to a person of ordinary skill in the art. 

SUMMARY 

The present disclosure provides a touch point recognition 
method of a touch screen that improves an accuracy of a 
touch point by accurately sensing a finger point when a palm 
is placed on the touch screen. 

According to an exemplary embodiment of the present 
disclosure, a touch point recognition method of a touch 
screen includes touching a palm on one surface of a screen 
and sensing a palm area from the other Surface of the screen. 
Finger touch areas are extracted from the sensed palm area 
by using a bandpass filter, a finger area is extracted from the 
palm area by using an image processing filter, and a palm 
center area is extracted from the palm area by using a 
lowpass filter. The finger touch areas are grouped based on 
the finger area, and a finger touch area, which is distant from 
the center area in the group of the finger touch areas, is 
recognized as an actual touch area. 
The method may further include recognizing a finger 

touch area, which is closer to a palm center point in the 
group of the finger touch areas, as a finger knuckle area. 
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2 
The extracting of the palm center area may include setting 

a palm center point from the palm center area. 
The recognizing of the finger touch area as the actual 

touch area may include recognizing an offset point, which is 
distant from an end point wherein the end point is the 
furthest point from the palm center point, as an actual touch 
point in the actual touch area by a set distance toward the 
center point. 
The actual touch area may include the actual touch point. 
The image processing filter may process a larger band 

than the bandpass filter. 
According to another exemplary embodiment of the pres 

ent disclosure, a touch point recognition system of a touch 
screen includes a screen of which one surface is touched 
with a palm, and a camera configured to sense an image on 
the other Surface of the screen. An image processor is 
configured to process the image sensed by the camera and 
may perform the touch point recognition method of the 
touch screen. 
The system may further include an infrared illumination 

configured to irradiate infrared rays onto the other surface of 
the screen. 
The system may further include an infrared filter disposed 

in front of a camera lens. 
The screen may be made of a material which the infrared 

rays are capable of penetrating. 
According to exemplary embodiments of the present 

disclosure, in a touch point recognition method of a touch 
screen, a finger knuckle is excluded from a finger area of a 
palm area, an actual touch area of a finger that touches a 
screen is accurately sensed, and an actual touch point can be 
accurately recognized in the sensed actual touch area. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a schematic configuration diagram of a touch 
point recognition system of a touch screen according to an 
exemplary embodiment of the present disclosure. 

FIG. 2 illustrates a palm area in a touch point recognition 
method of a touch screen according to an exemplary 
embodiment of the present disclosure. 

FIG. 3 illustrates finger touch areas in a touch point 
recognition method of a touch screen according to an 
exemplary embodiment of the present disclosure. 

FIG. 4 illustrates finger areas in a touch point recognition 
method of a touch screen according to an exemplary 
embodiment of the present disclosure. 

FIG. 5 illustrates a palm center area and a palm center 
point in a touch point recognition method of a touch screen 
according to an exemplary embodiment of the present 
disclosure. 

FIG. 6 illustrates finger touch areas and finger areas in a 
touch point recognition method of a touch screen according 
to an exemplary embodiment of the present disclosure. 

FIG. 7 illustrates an actual touch point in a touch point 
recognition method of a touch screen according to an 
exemplary embodiment of the present disclosure. 

FIG. 8 illustrates a method for setting an actual touch 
point in a touch point recognition method of a touch screen 
according to an exemplary embodiment of the present 
disclosure. 

FIG. 9 is a flowchart illustrating a touch point recognition 
method of a touch screen according to an exemplary 
embodiment of the present disclosure. 
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DETAILED DESCRIPTION OF THE 
EMBODIMENTS 

An exemplary embodiment of the present disclosure will 
hereinafter be described in detail with reference to the 
accompanying drawings. 

FIG. 1 is a schematic configuration diagram of a touch 
point recognition system of a touch screen according to an 
exemplary embodiment of the present disclosure. 

Referring to FIG. 1, a touch point recognition system of 
a touch screen includes an image processor 100, a camera 
110, an infrared filter 140, an infrared illumination 130, and 
a screen 120, and a palm of a hand 150 of a user touches a 
front surface of the screen 120. In an exemplary embodiment 
of the present disclosure, the infrared filter 140 is disposed 
on a front surface of a camera 110 lens. 
The infrared illumination 130 irradiates infrared rays onto 

a rear surface of the screen 120, and the camera 110 senses 
light reflected from the screen 120 and the palm through the 
screen 120. The image processor 100 then processes an 
image sensed by the camera 110 by applying a predeter 
mined method. 

FIG. 2 illustrates a palm area in a touch point recognition 
method of a touch screen according to an exemplary 
embodiment of the present disclosure. FIG. 2 illustrates a 
screen in which the image processor 100 processes the 
image sensed by the camera 110, and a shape of a palm area 
205 is shown on a screen 200. 

FIG. 3 illustrates finger touch areas in a touch point 
recognition method of a touch screen according to an 
exemplary embodiment of the present disclosure. Referring 
to FIG. 3, finger touch areas 300 are extracted from the palm 
area 205 of FIG.2 by using a bandpass filter (not illustrated). 

FIG. 4 illustrates finger areas in a touch point recognition 
method of a touch screen according to an exemplary 
embodiment of the present disclosure. Referring to FIG. 4. 
a finger area 400 is extracted from the palm area 205 of FIG. 
3 by using an image processing filter (not illustrated) having 
a larger band than the bandpass filter. 

FIG. 5 illustrates a palm center area and a palm center 
point in a touch point recognition method of a touch screen 
according to an exemplary embodiment of the present 
disclosure. Referring to FIG. 5, a palm center area 500 is 
extracted from the palm area 205 of FIG. 2 by using a 
lowpass filter (not illustrated), and a palm center point 501 
is selected in the extracted palm center area 500. In an 
exemplary embodiment of the present disclosure, a descrip 
tion of a method for selecting the palm center point 510 in 
the palm center area 500 will be omitted. 

FIG. 6 illustrates finger touch areas and finger areas in a 
touch point recognition method of a touch screen according 
to an exemplary embodiment of the present disclosure. 
Referring to FIG. 6, the finger touch areas 300 extracted in 
FIG. 3 are grouped based on the finger area 400 extracted in 
FIG. 4. That is, the finger touch areas 300 are inserted into 
the finger area 400 to be grouped. 

FIG. 7 illustrates an actual touch point in a touch point 
recognition method of a touch screen according to an 
exemplary embodiment of the present disclosure. Referring 
to FIGS. 6 and 7, a finger touch area, which is distant from 
the palm center point 510, among the finger touch areas 300 
included in the finger area 400 is selected as an actual touch 
area 710. A finger touch area, which is closer to the palm 
center point 510 in the group of the finger touch areas, is 
recognized as a finger knuckle area 700. In addition, an 
actual touch point 720 is set in the actual touch area 710. A 
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4 
method for setting the actual touch point 720 in the actual 
touch area 710 will be described with reference to FIG. 8. 

FIG. 8 illustrates a method for setting an actual touch 
point in a touch point recognition method of a touch screen 
according to an exemplary embodiment of the present 
disclosure. As illustrated in FIG. 8, the touch screen for the 
method for setting the actual touch point includes the palm 
center point 510, the finger knuckle area 700, the actual 
touch area 710, and the actual touch point 720. 

According to an exemplary embodiment of the present 
disclosure, the finger knuckle area 700 is not recognized as 
a touch point, and the actual touch point 720 disposed in the 
actual touch area 710 is recognized as an actual touch point. 
The actual touch point 720 is distant from an end point 

900 of the actual touch area 710 by an offset distance d1, 
which is set using the same method used to set the palm 
center point 510, and the actual touch point 720 is disposed 
in the actual touch area 710. 

FIG. 9 is a flowchart illustrating a touch point recognition 
method of a touch screen according to an exemplary 
embodiment of the present disclosure. Referring to FIG. 9. 
a touch point recognition method of a touch screen includes 
sensing the palm area 205, extracting the finger touch area 
300, extracting the finger area 400, extracting the palm 
center area 500, grouping the finger touch areas 300, select 
ing the actual touch area 710, and recognizing the actual 
touch point 720. 

In S100, the camera 110 senses the palm area 205 of a user 
through the screen 120, and in S110, the image processor 
100 extracts the finger touch areas 300 from the palm area 
205 by using a bandpass filter. 

In S120, the finger area 400 is extracted from the finger 
touch areas 300 by using an image processing filter (not 
illustrated), and in S130, the palm center area 500 is 
extracted from the palm area 205 by using a lowpass filter 
(not illustrated). 

In S140, the finger touch areas 300 are grouped based on 
the finger area 400, and in S150, the actual touch area 710 
is selected from the group of the finger touch areas 300. In 
S160, the actual touch point 720 is recognized in the actual 
touch area 710. 

In an exemplary embodiment of the present disclosure, 
the finger knuckle area 700 can be excluded from the finger 
area 400 of the palm area 205, the actual touch area 710 of 
the finger which contacts the screen 120 can be sensed, and 
the actual touch point 720 can be accurately recognized in 
the actual touch area 710. 

While this disclosure has been described in connection 
with what is presently considered to be practical exemplary 
embodiments, it is to be understood that the disclosure is not 
limited to the disclosed embodiments, but, on the contrary, 
is intended to cover various modifications and equivalent 
arrangements included within the spirit and scope of the 
appended claims. 
What is claimed is: 
1. A touch point recognition method of a touch screen, the 

method comprising: 
touching one Surface of a touch screen with a hand and 

sensing a palm area of the hand by taking an optical 
image of the hand with a camera disposed at a side 
opposite to the hand with respect to the touch screen; 

extracting finger touch areas from the palm area sensed 
with the camera by using a bandpass filter, 

extracting finger areas from the palm area sensed with the 
camera by using an image processing filter, 

extracting a palm center area from the palm area sensed 
with the camera by using a lowpass filter; 
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grouping the finger touch areas according to where the 
finger touch areas are disposed among the finger areas: 
and 

recognizing a finger touch area, which is distant from the 
palm center area, in grouped finger touch areas as an 
actual touch area. 

2. The touch point recognition method of claim 1, further 
comprising recognizing a finger touch area, which is closer 
to a palm center point in the grouped finger touch areas, as 
a finger knuckle area. 

3. The touch point recognition method of claim 1, wherein 
the extracting of the palm center area includes setting a palm 
center point from the palm center area. 

4. The touch point recognition method of claim3, wherein 
the recognizing of the finger touch area as the actual touch 
area includes recognizing an offset point, which is distant 
from an end point, wherein the end point is a farthest point 
from the palm center point, as an actual touch point in the 
actual touch area by a set distance toward the palm center 
point. 

5. The touch point recognition method of claim 4, wherein 
the actual touch point is included in the actual touch area. 

6. The touch point recognition method of claim 1, wherein 
the mage processing filter processes a larger band than the 
bandpass filter. 

7. A touch point recognition system of a touch screen, the 
system comprising: 

a touch screen of which one Surface is configured to sense 
a touch with a hand; 

a camera disposed at a side opposite to the hand with 
respect to the touch screen and configured to take an 
optical image of a palm of the hand; and 

an image processor configured to process the optical 
image taken by the camera, 

wherein the image processor executes processes compris 
ing: 

sensing a palm area from the optical image taken by the 
Camera, 

extracting finger touch areas from the palm area by using 
a bandpass filter, 
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6 
extracting finger areas from the palm area by using an 

image processing filter; 
extracting a palm center area from the palm area by using 

a lowpass filter; 
grouping the finger touch areas according to where the 

finger touch areas are disposed among the finger areas: 
and 

recognizing a finger touch area, which is distant from the 
palm center area, in grouped finger touch areas as an 
actual touch area. 

8. The touch point recognition system of claim 7, further 
comprising an infrared illumination disposed at the side 
opposite to the hand with respect to the touch screen and 
configured to irradiate infrared rays onto the touch screen. 

9. The touch point recognition system of claim 8, further 
comprising an infrared filter disposed in front of a camera 
lens. 

10. The touch point recognition system of claim 7. 
wherein the touch screen is made of a material which the 
infrared rays are capable of penetrating. 

11. The touch point recognition system of claim 7. 
wherein the image processor further executes recognizing a 
finger touch area, which is closer to a palm center point in 
the grouped finger touch areas, as a finger knuckle area. 

12. The touch point recognition system of claim 7. 
wherein the extracting of the palm center area includes 
setting a palm center point from the palm center area. 

13. The touch point recognition system of claim 7. 
wherein the recognizing of the finger touch area as the actual 
touch area includes recognizing an offset point, which is 
distant from an end point, wherein the end point is a farthest 
point from the palm center point, as an actual touch point in 
the actual touch area by a set distance toward the palm center 
point. 

14. The touch point recognition system of claim 13, 
wherein the actual touch point is included in the actual touch 
aca. 


