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The present invention provides a method for detecting the 
object by using the refraction and re?ection, in conjunction 
With the coded signal. The detecting method includes the 
signal is generated in binary code, and the modulated coded 
signals are emitted from the light sources that have different 
position and the emitting angle Within the light emitting 
source ?at array. Thus, the photosensitive device can deter 
mine the object is existence and measure the object siZe and 
distance that according to the re?ected modulation light 
beam and a corresponding code information thereWithin. 
Furthermore, the three-dimensional moving direction and 
the moving rate of the object are calculated by the re?ected 
modulation light beam and the coded signals thereWithin. 
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OPTICAL METHOD FOR DETECTING OBJECT 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] The present invention generally relates to an opti 
cal method for detecting the status of an object, and more 
particularly to an optical method to utiliZe the re?ection and 
refraction in conjunction With the coded signals to detect the 
object. 
[0003] 2. Description of the Prior Art 

[0004] In general, the object can be detected by using the 
infrared sensor, ultrasonic sensor, or laser-detecting device. 
The infrared sensor can detect existence of the object, and 
can response to the hot object, such as an infrared thermom 
eter, which merely measures the body temperature of the 
human being but cannot distinguish Whether the object is a 
human being or a cold-blooded animal. The thermal radia 
tion can be detected by therrno scanner imaging system, 
Wherein the infrared sensor is an important element Within 
the therrno scanner imaging system that can convert the 
infrared radiation into the physics quantity, and output the 
result With the electrical type. Nevertheless, the therrno 
scanner imaging system cannot obtain the motion status of 
object, the siZe, or moving direction of the object. 

[0005] Moreover, the conventional detecting method such 
as ultrasonic sensor only detected the object in the ?nite 
region, such that the ultrasonic sensor cannot obtain the 
moving status, or moving rate, and the resolution is poor for 
the conventional detecting device. Therefore, the practica 
bility has its restrictions. In addition, the radar-detecting 
device and radar ranging device only detected the speed and 
distance of the object, but the moving direction, the siZe, or 
the height of the object cannot be measured by the detecting 
device. 

SUMMARY OF THE INVENTION 

[0006] It is an object of the invention to utiliZe the 
re?ection and refraction in conjunction With the coded 
signals to detect the object by the modulation light beam and 
containing coded signals are emitted from the light sources. 

[0007] It is a further object of this invention is to utiliZe the 
re?ection and the refraction in conjunction With the coded 
signals Within to detect the position of an object by ernitting 
the modulation light beam in different position and different 
ernitting angle Within a light emitting source ?at array. 

[0008] It is yet another object of this invention is to utiliZe 
the re?ection and the refraction in conjunction With the 
coded signals to obtain the moving direction and the moving 
rate of an object by the photosensitive device to receive the 
re?ected rnodulation light beam and the corresponding code 
inforrnation thereWithin from the object in the different 
re?ected time. 

[0009] According to the above objects, the present inven 
tion provides an optical method for detecting an object by 
utiliZing the refraction and re?ection in conjunction With the 
coded signals. The optical detecting method includes the 
modulation light beam is emitted from light sources Within 
a light emitting source ?at array to detect the existence of the 
object in the detecting range. When the photosensitive 
device received the re?ected rnodulation light beam from the 
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object, the user can determine the status of the object that 
according to the re?ected rnodulation light beam and the 
code information within. Furthermore, the moving rate and 
the moving direction of the object that can estimate by the 
re?ected rnodulation light beam and the corresponding code 
inforrnation thereWithin. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0010] The foregoing aspects and many of the attendant 
advantages of this invention will become more readily 
appreciated as the same becornes better understood by 
reference to the folloWing detailed description, When taken 
in conjunction With the accompanying draWings, Wherein: 

[0011] FIG. 1 is a ?oW chart shoWing the steps of an 
optical method for detecting the object in accordance With a 
method disclosed herein; 

[0012] FIG. 2 is a schematic representation shoWing a 
corresponding position betWeen the light sources and the 
lens in accordance With a method disclosed herein; 

[0013] FIG. 3 is a schematic representation shoWing a 
corresponding position betWeen the photosensitive device 
and the Wave ?lter in accordance With the method disclosed 
herein; 
[0014] FIG. 4A is a schematic representation shoWing the 
corresponding position betWeen the light emitting source ?at 
array and the photosensitive device in accordance With the 
method disclosed herein; 

[0015] FIG. 4B to FIG. 4E are schematic representation 
shoWing the corresponding position betWeen the light 
sources, Which With different ernitting angle and the height 
that arranged in light emitting source ?at array, and the 
photosensitive device in accordance With the method dis 
closed herein; 

[0016] FIG. 5A is a schematic representation shoWing a 
corresponding position betWeen the light sources and the 
photosensitive device in accordance With the method dis 
closed herein; 

[0017] FIG. 5B is a schematic representation shoWing the 
light emitting source ?at array, lens, photosensitive device, 
and the Wave ?lter that located on the top ?at plate and the 
bottom ?at plate; 

[0018] FIG. 6A is a schematic representation shoWing the 
siZe object and the object is existence or absence that is 
determined by the optical detecting method in according 
With the method disclosed herein; 

[0019] FIG. 6B is a schematic representation shoWing the 
distance betWeen the objects is determined by using the 
optical detecting method in accordance With the method 
disclosed herein; 

[0020] FIG. 6C is a schematic representation shoWing the 
height of the object is determined by using optical detecting 
method in accordance With the method disclosed herein; 

[0021] FIG. 6D is a schematic representation shoWing the 
moving direction is determined by using optical detecting 
method in accordance With the method disclosed herein; and 

[0022] FIG. 6E is a schematic representation shoWing the 
moving rate of the object is determined by using the optical 
detecting method in accordance With the method disclosed 
herein. 
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DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

[0023] Some sample embodiments of the invention Will 
noW be described in greater detail. Nevertheless, it should be 
recognized that the present invention can be practiced in a 
Wide range of other embodiments besides those explicitly 
described, and the scope of the present invention is expressly 
not limited except as speci?ed in the accompanying claims. 

[0024] According to the draWbacks of conventional 
detecting device, the present invention provides an optical 
method for detecting an object by utiliZing the refraction and 
re?ection in conjunction With the coded signals to emit the 
modulation light beam to the object from the light sources 
Within the light emitting source ?at array. Thus, the user can 
determine the object siZe; the position, the distance, the 
moving direction, or the moving rate that according to the 
re?ected modulation light beam and the code information 
thereWithin that is received by the photosensitive device. 

[0025] Referring to FIG. 1 shoWing the ?oW chart for the 
optical method for detecting an object. According to the 
preferred embodiment, the digital circuit generates the 
binary coded signals, Wherein the each of coded signals is 
modulated to the corresponding the each of the position of 
the emitting sources Within emitting source ?at array (step 
1), Wherein the emitting sources can be a light sources With 
any Wavelength. Then, the multiplex/de-multiplexor trans 
mitted the coded signals to a corresponding the light sources 
(step 2). Next, the light sources emitted the modulation light 
beam to detect an object to obtain the status of the object 
such as object siZe, the height, the position, or the moving 
status of the object in the different detecting time (step 3). 
Step 4A represents the object that re?ected the modulation 
light beam to the photosensitive device When the modulation 
light beam detect the object. 

[0026] On the other hand, When the modulation light beam 
did not detect any object is existence in the detecting range, 
such that the modulation light beam Will appear the disper 
sion, that is to say, the photosensitive device cannot receive 
any re?ected modulation light beam from the object (step 
4B). Then, the photosensitive device received the re?ected 
modulation light beam from the step 4A, the re?ected 
modulation light beam and the corresponding code infor 
mation can be treated by the treatment device to generate the 
signals so as to let the user can determine the status of object 
such as object siZe, the position, the height, the distance, or 
the moving status of the object (step 5). 

[0027] Referring to FIG. 2 shoWing the representation of 
the relative position betWeen the light sources and the lens. 
In the preferred embodiment, light sources 20 emit the light 
beam to detect the object, Wherein light sources 20 can be a 
light sources With any Wavelength (frequency). In order to 
enhance the directional of the light beam and the resolution 
of detecting, the lens 30 is located in front of the light 
sources 20 to focus the light beam that is emitted from the 
light sources 20 to obtain the higher resolution and higher 
directional of the light beam to detect object accurately. 
Furthermore, the number of light sources and the lens is 
changed With the illumination, Wherein the illumination 
denotes the light sources intensity density per unit surface on 
the one direction. 

[0028] Due to the surface of the object could be a rough 
surface, thus, the re?ected modulated light beam from the 
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rough surface of the subject could exhibit the scattering to 
the photosensitive device 40 to decrease the detecting accu 
rately. Thus, the illumination of the light source should be 
adjusted to increase the sensitivity. Therefore, each of the 
light sources Within the light emitting source ?at array have 
different illumination. When the light source emitted the 
light beam to the ground, the illumination of the re?ected 
modulated light beam is so Weak to cause the photosensitive 
device cannot detect the re?ected light beam. Herein, the 
Weak illumination of the re?ected modulated light beam can 
be de?ned as the critical illumination. When the illumination 
of the re?ected light beam is greater than the critical 
illumination, the photosensitive device 40 could determine 
the re?ected modulated light beam is re?ected by the object. 

[0029] Moreover, the illumination of the light source 
proportion to the intensity of the voltage. Thus, the illumi 
nation of the light source can be adjusted to detect the object 
is absence or existence, or determine the re?ected modulated 
light beam is re?ected from the ground or from the object. 

[0030] Referring to FIG. 3 shoWing the representation of 
a corresponding position betWeen the photosensitive device 
and the Wave ?lter. In the preferred embodiment, the pho 
tosensitive device 40 used to receive the re?ected modula 
tion light beam, Wherein the photosensitive device 40 can be 
a photosensitive device With any Wavelength. In order to 
enhance the S/N ratio of the photosensitive device 40, the 
Wave ?lter 50 is located in front of the photosensitive device 
40 to block the unnecessary Wavelength that is emitted from 
the other light sources to increase the detecting accurately, 
Wherein the Wave ?lter 50 With variety Wavelength as same 
as the Wavelength of the lens 30, photosensitive device 40, 
and the light sources 20. 

[0031] Referring to FIG. 4A represents the plurality of 
light sources 20 and the photosensitive device 40 arrange to 
a light emitting source ?at array and With the different height 
and the different emitting angle. The circle denotes the light 
sources 20; and the dotted line of the circle denotes the 
photosensitive device 40. In general, at least a photosensi 
tive device 40 is located Within the light emitting source ?at 
array to receive the re?ected modulation light beam in 
different re?ected time. Referring to the FIG. 4B to FIG. 4E 
that represent the position of the light sources With different 
arrangement in the light emitting source ?at array and the 
photosensitive device. The light sources arranged With dif 
ferent angle and the height Within the light emitting source 
?at array source, so as to the status of the object such as the 
siZe, the height, the distance, and the moving direction and 
the moving rate of the object can be measured. 

[0032] Referring to FIG. 5A, binary coded signals are 
generated from the digital circuit in the present invention. 
Furthermore, the most generation method is to utiliZe the 
chips such as 8051 microcontroller to generate the required 
binary codes in designed time. If the higher detecting speed 
is required, the FPGA (Field Programmable Gate Arrays) or 
DSP (Digital Signal Processing) can generate the higher 
speed binary coded signals to detect the object With higher 
speed. The plurality of binary coded signals, for example, 
00001, 00010, 00011, Which are generated by the digital 
circuit. Then, the contact signal line (not shoWn) of the light 
sources 20 is electrically coupled With the multiplex/de 
multiplexor 120, and the binary coded signals are generated 
from the multiplex/de-multiplexor 120 in the designed time. 
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The plurality of binary coded signasl are transmitted to the 
light sources 20 With different emitting angle in the each 
different position Within the light emitting source ?at array. 
Next, the light sources emitting the light beam, Which is 
modulated to detect the object through the lens 30, Wherein 
the modulation light beam is corresponding to the light 
sources 20, and each light sources 20 is corresponding to 
each coded signals. 

[0033] When the modulation light beam is emitted from 
the light sources 20 to detect the object, the object Will 
re?ect the re?ected modulation light beam to the photosen 
sitive device 40 to receive the re?ected modulation light 
beam. In the preferred embodiment, the light sources 20, 
lens 30, photosensitive device 40, and the Wave ?lter 50 are 
?xed by the top ?at plate 60, and the bottom ?at plate 70 
used to ?x the photosensitive device 40, lens 30, and the 
Wave ?lter 50. Then, the FIG. 5 B shoWing the light emitting 
source ?at array, the lens 30, the photosensitive device 40, 
and the Wave ?lter 50 are located betWeen the top ?at plate 
60 and bottom ?at plate 70. 

[0034] On the other hand, in the preferred embodiment of 
the present invention, the modulation light beam is emitted 
from the light sources 20, thus, the object Will re?ect the 
modulation light beam to the photosensitive device 40, and 
further the photosensitive device 40 Will transmit the 
re?ected modulation light beam to the treatment device such 
as FPGAor DSP to convert the digital signals into the analog 
signals or convert the analog signals into the digital signals. 
Moreover, the treatment device is communicated the result 
to the display device to display the result, herein the result 
can be a signal that displayed by oscillogram in an oscillo 
scope. Therefore, the object siZe, the position, the height, or 
the moving direction and moving rate can be estimated. 

[0035] FIG. 6A represents the optical method that utiliZed 
the modulation light beam to detect the object siZe. The 
modulation light beam 140A is emitted from the light 
sources 20 to detect the object 160, such that the object 160 
Will re?ect the re?ected modulation light beam 140B, and 
the re?ected modulation light beam Will de-modulation to 
obtain the code information that corresponding to the modu 
lation light beam to the photosensitive device to determine 
the object is existence or absence. If the photosensitive 
device did not receive the re?ected modulation light beam, 
so that the object 140 is absence in the detecting range. 

[0036] Referring to FIG. 6B represents the optical method 
to detect the distance of the object. When the optical method 
is used to detect the distance betWeen the each of the tWo 
objects and the light sources, the light sources emitted the 
tWo modulation light beams 140A/142A respectively and 
the corresponding code information denote 00001/00010 
respectively to detect the object 160/162, Wherein the ?rst 
modulation light beam 140A and the corresponding code 
information denotes 00001 represents the light sources 
Which is located on the loWer position Within the light 
emitting source ?at array, and the second modulation light 
beam 142A and the corresponding code information denotes 
00010 represents the light sources that located at the higher 
position Within the light emitting source ?at array. 

[0037] When the ?rst modulation light beam 140A and the 
second modulation light beam 142 detect the object 160/ 
162, the object 160/162 Will re?ect the ?rst or second 
modulation light beam 140B/142B to the photosensitive 
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device, so as to the photosensitive device receive the ?rst 
modulation light beam 140B in the ?rst time or the second 
modulation light beam 142B in the second time. When the 
photosensitive device received the re?ected modulation 
light beam and the corresponding code information in the 
?rst re?ected time, the user can determine the light beam 
that is emitted from the higher or loWer position of the light 
sources Within the light emitting source ?at array. 

[0038] When the photosensitive device received the sec 
ond modulation light beam 142B and the corresponding 
code information denotes 00010, the user also can determine 
the position of the light sources is higher position Within the 
light emitting source ?at array. Thus, the distance betWeen 
the object and the light sources can be determined by the 
re?ected modulation light beam and the corresponding code 
information. If the photosensitive device received the ?rst 
re?ected modulation light beam 140B and the corresponding 
code information denotes 00001, the distance of the object 
is near the light emitting source ?at array; nevertheless, the 
photosensitive device received the second re?ected modu 
lation light beam 142B and the corresponding code infor 
mation denotes 00010, so as to the user can determine the 
distance of the object is far aWay from the light emitting 
source ?at array 

[0039] Referring to FIG. 6C represents the optical method 
for detecting the height of the object. The tWo objects 
160/162 have the different height in the detecting range. The 
second modulation light beam 142A is emitted from the light 
sources With higher height Within light emitting source ?at 
array, and the corresponding code information denotes 
00010; the ?rst modulation light beam 140A is emitted from 
the light sources that is located at the loWer position Within 
the light emitting source ?at array, and the corresponding 
code information denotes 00001. 

[0040] When the modulation light beam is emitted from 
the light sources to detect the object, the photosensitive 
device received the re?ected second re?ected modulation 
light beam 142B and the corresponding code information 
denotes 00010, the user can determine the object With higher 
height. Else, the photosensitive device received the ?rst 
re?ected modulation light beam 140B, and the correspond 
ing code information denotes 00001, thus, the user can 
determine the object With short height. 

[0041] Furthermore, referring to FIG. 6D, the light 
sources located at the middle of the light emitting source ?at 
array that denotes the ?rst modulation light beam 140A, and 
the corresponding code information denotes 00001; the light 
sources located at the left of the light emitting source ?at 
array that denotes the second modulation light beam 142A; 
and the light sources located at the right of the light emitting 
source ?at array 144A and the corresponding code informa 
tion denotes 00011. The detecting method is that the modu 
lation light beam is emitted from the light sources to detect 
the motion status of the object 160, the user can ?rstly 
determine the object is existence or absence by the re?ected 
modulation light beam from the object, and the motion status 
of the object is obtained by the photosensitive device 
received the ?rst re?ected modulation light beam and the 
corresponding code information in a designed time after the 
re?ected modulation light beam is treated by de-modulation. 
Thus, the photosensitive device received the ?rst re?ected 
modulation light beam 142B, and the corresponding code 
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information denotes 00010, so as to the user can determine 
the object 160 moving toward the left direction; else, the 
photosensitive device received the third re?ected modula 
tion light beam 144B and the corresponding code informa 
tion denotes 00011, the user can determine the object 160 
moving toWard the right direction. 

[0042] Moreover, the following description represents the 
optical method for detecting the moving rate of the object. 
As shoWn in FIG. 6E, the ?rst modulation light beam 140A 
and the corresponding code information denotes 00001 is 
emitted from the light sources and located at the right side 
of the light emitting source ?at array, and the second 
modulation light beam 142A, and the corresponding code 
information denotes 00001 is located at the left side of the 
light emitting source ?at array. When the photosensitive 
device received the ?rst re?ected modulation light beam 
140B in the ?rst re?ected time, the user can determine the 
object is existence or absence. Then, When the object is 
moving, the photosensitive device can receive the second 
re?ected modulation light beam 142B, and the correspond 
ing code information denotes 00010, such that the user not 
only obtain the moving direction of the object, but also the 
moving rate of the object, Wherein the moving rate can 
calculate by the NeWton ?rst moving theorem, the moving 
distance L divide the difference betWeen the ?rst re?ected 
time and the second re?ected time to obtain the moving rate 
of the object, the calculation equation as folloWing: 

[0043] Wherein the V denotes the moving rate of the 
object, t1 denotes the ?rst re?ected time, and the t2 denotes 
the second re?ected time. 

[0044] Although speci?c embodiments have been illus 
trated and described, it Will be obvious to those skilled in the 
art that various modi?cations may be made Without depart 
ing from What is intended to be limited solely by the 
appended claims. 

What is claimed is: 
1. An optical method for detecting an object, said optical 

method comprising: 

generating a plurality of coded signals; 

communicating said plurality of coded signals to a cor 
responding plurality of light sources; 

modulating said plurality of light sources according to 
said plurality of coded signals; 

emitting a modulated light beam to said object from said 
plurality of light sources; 

receiving a re?ected modulated light beam re?ected from 
said object; 

de-modulating said re?ected modulated light beam to 
obtain a code information thereWithin; and 

determining a status of said object according to said 
de-modulated code information of said re?ected modu 
lated light beam. 

2. The optical method according to claim 1, Wherein said 
plurality of coded signals are coded in binary coding. 

3. The optical method according to claim 1, Wherein said 
plurality of light sources have different emitting angle Within 
a light emitting source ?at array. 
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4. The optical method according to claim 1, Wherein said 
plurality of light sources have different illumination Within 
a light emitting source ?at array. 

5. The optical method according to claim 3, further 
comprising a plurality of lens located in front of said 
plurality of light sources to focus said modulated light beam 
that is emitted from said plurality of light sources. 

6. The optical method according to claim 1, Wherein said 
receiving said re?ected modulated light beam can be a 
photosensitive device, Wherein Wavelength of said photo 
sensitive device is same as said plurality of said light 
sources. 

7. The optical method according to claim 5, further 
comprising a Wave ?lter located in front of said photosen 
sitive device, Wherein Wavelength of said Wave ?lter is same 
as said photosensitive device. 

8. An optical method for detecting an object, said optical 
method comprising: 

providing a plurality of coded signals, Wherein said plu 
rality of coded signals are coded in binary coding; 

communicating said plurality of coded signals to a cor 
responding plurality of light sources; 

emitting a plurality of modulated light beam to said 
object; 

receiving a plurality of re?ected modulation light beam 
from said object; 

de-modulating said plurality of re?ected modulation light 
beam to obtain a code information thereWithin; and 

determining the status of said object according to said 
de-modulated code information. 

9. The optical method according to claim 8, Wherein said 
plurality of light sources have different emitting angle Within 
a light emitting source ?at array. 

10. The optical method according to claim 8, Wherein said 
plurality of light sources have different illumination Within 
a light emitting source ?at array. 

11. The optical method according to claim 8, Wherein said 
object Which re?ected a ?rst re?ected modulated light beam 
in a ?rst re?ected time that is near said light emitting source 
?at array. 

12. The optical method according to claim 8, Wherein said 
object re?ecting a second re?ected modulated light beam in 
a second re?ected time is far aWay said light emitting source 
?at array, Wherein said second re?ected time is longer than 
said ?rst re?ected time. 

13. The optical method according to claim 8, Wherein said 
object With short height that re?ected a ?rst re?ected modu 
lation light beam in a ?rst re?ected time. 

14. The optical method according to claim 8, Wherein said 
object re?ecting a second re?ected modulation light beam in 
a second re?ected time that is object With higher height. 

15. An optical detecting object apparatus, said apparatus 
comprising: 

a digital circuit, said digital circuit generating a plurality 
of coded signals; 

a multiplex, said multipleX communicating said plurality 
of coded signals to a corresponding plurality of light 
sources; 

said plurality of light sources emitting the modulated light 
beam to detect an object; 
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a plurality of lens, said plurality of lens located in front of 
said plurality of said light sources and focused said 
modulation light beam; 

at least a photosensitive device, at least said photosensi 
tive device located Within said plurality of light sources 
to receive a re?ected modulated light beam; 

at least a Wave ?lter, at least said Wave ?lter located in 
front of at least said photosensitive device; and 

a treatment device, said treatment device used to treat said 
plurality of said re?ected modulated light beam and 
said corresponding code information Within to deter 
mine a status of said object. 

16. The apparatus according to claim 15, Wherein said 
plurality of coded signal is coded in binary code. 
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17. The apparatus according to claim 15, Wherein said 
plurality of light sources With different emitting angle Within 
a light emitting source ?at array. 

18. The apparatus according to claim 15, Wherein said 
plurality of light sources With different illumination Within a 
light emitting sources ?at array. 

19. The apparatus according to claim 15, Wherein the 
Wavelength of said plurality of lens is same as said plurality 
of light sources. 

20. The apparatus according to claim 15, Wherein the 
Wavelength of at least said photosensitive device is same as 
said plurality of light sources. 

21. The apparatus according to claim 15, Wherein the 
Wavelength of said Wave ?lter is same as at least said 
photosensitive device. 

* * * * * 
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