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EYE DETECTING METHOD AND EYE DETECTING DEVICE

CROSS-REFERENCE TO RELATED APPLICATION

This application claims priority to, and benefits of Chinese Patent Application Serial No.
201010218870.8, filed with the State Intellectual Property Office of P. R. C. on June 29, 2010, the

entire contents of which are incorporated herein by reference.

FIELD

The present disclosure relates to an object detecting field, and more particularly, to an eye

detecting method and eye detecting device.

BACKGROUND

A research proves that an eye status may reflect a fatigue of a driver reliably, and an eye
detection is a premise for judging the eye status. Therefore how to detect the eye correctly and
quickly is key to achieve fatigue monitoring in a driving process.

Many researches have been done in a field of eye detection, and a detecting technology
includes a method based on study, template matching or characteristics. The method based on
study includes, for example, AdaBoost (Adaptive Boosting) algorithm, neural network, and
principal component anaysis. The algorithms are with high accuracy, but a computation is
complicated, which limits an application in areal-time system. The method based on the template
matching firstly obtains a template of aright eye and a left eye and then searches in a whole
image for matching. Because of an influence of light changing, angle rotation etc., this method
has low accuracy and the computation for this method is complicated. The method based on the
characteristics includes HIS (Hue Saturation Intensity, representing tone, color saturation and
brightness) iris detection, gray projection etc.. The iris detection is fast in speed, but this method
should be performed in a color space and is not suitable for an infrared imaging system. The gray

projection method will be invalid when a face is deflected. There is also an eye detecting method
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based on awhole face characteristic, eye gradient etc., but this method iswith low accuracy.

In areal image detection, a size of an image to be detected and an amount of matched target
objects are unknown in advance. A target image classifier used by the AdaBoost algorithm may
scale up or down. Referring to Fig. 1, the AdaBoost algorithm comprises: judging whether a size
of a scaled up target image classifier is larger than the size of the target image, if yes, terminating
the detection, otherwise scaling up the target image classifier to detect the target image until
finding a match between the target image classifier and the target image. According to the
AdaBoost algorithm, the target images with different sizes are detected by scaling up the target
image classifier continuously until the size of the target image classifier is larger than the size of
the target image. Therefore, the larger the size of the image is, the larger the amount of the target
image classifier is, and the longer the time taken in reviewing the image each time is. Therefore

the computation of the AdaBoost algorithm is complex.

SUMMARY

The present disclosure is directed to solve a least one of the above mentioned problems and
to provide an eye detecting method and an eye detecting device.

According to an aspect of the present disclosure, an eye detecting method is provided,
comprising the steps of: A) detecting whether there is a face region in aN™ image, in which N > 1;
B) if there isthe face region in the N'n image, detecting whether there is a first eye region in the
N'h image and obtaining a detecting result of the N image; C) recording the detecting result of
the N image and receiving a (N+|) 'h image, otherwise making N=N+1 and returning to step A);
D) if the detecting result of the N'h image indicates there is the first eye region in the N'h image,
determining an area in the (N+l) " image corresponding to and larger than the first eye region as a
pending eye region in the (N+l) 'h image according to alocation and size information included in
the detecting result of the N image; and E) detecting whether there is a second eye region in the
pending eye region in the (N+) ' image making N=N+1 and returning to step C) .

According to another aspect of the present disclosure, an eye detecting device is provided.
The eye detecting device comprises. a face detecting unit, configured to detect whether there is a
face region in an image; an eye detecting unit, configured to detect whether there is an eye region
in an image and recording a detecting result of the image; a controlling unit, connected with the

face detecting unit and the eye detecting unit, and configured to control the eye detecting unit to
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detect whether there is a first eye region in a face region in a N'h image and record a detecting
result of the N image if the face detecting unit detects that there is the face region in the N
image; and an area determining unit, connected with the controlling unit and configured to
determine an area in a (N+l) ' image corresponding to and larger than the first eye region as a
pending eye region in the (N+) 'h image according to a location and size information included in
the detecting result of the N image, wherein the controlling unit is further configured to control
the eye detecting unit to detect whether there is a second eye region in the pending eye region in
the (N+) ' image.

According to the present disclosure, when there is the eye region in the N'h image, it is not
necessary to search the whole (N+l) ' image but only to search the area in the (N+l) ™ image
corresponding to the eye region in the N' image. Therefore, atime needed for detecting the eye
region is decreased and the eye detecting may be performed quickly, which is suitable for a
real-time image system.

Additional aspects and advantages of the embodiments of present disclosure will be given in
part in the following descriptions, become apparent in part from the following descriptions, or be

learned from the practice of the embodiments of the present disclosure.

BRIEF DESCRIPTION OF THE DRAWINGS

The above and other aspects and advantages of the disclosure will become apparent and more
readily appreciated from the following detailed descriptions taken in conjunction with the
accompanying drawings, in which:

Fig. lisaflow chart showing an eye detecting method according to a conventional AdaBoost
algorithm;

Fig. 2 isaflow chart showing an eye detecting method according to an embodiment of the
present disclosure;

Fig. 3A isaflow chart showing a face region detecting method according to an embodiment
of the present disclosure;

Fig. 3B isaflow chart showing a face region detecting method according to an embodiment
of the present disclosure;

Fig. 4A is aflow chart showing an eye region detecting method according to an embodiment

of the present disclosure;
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Fig. 4B isaflow chart showing an eye region detecting method according to an embodiment
of the present disclosure;

Fig. 4C isaflow chart showing an eye region detecting method according to an embodiment
of the present disclosure;

Fig. 4D isaflow chart showing an eye region detecting method according to an embodiment
of the present disclosure;

Fig. 5A isaschematic block diagram of showing an eye detecting device according to one an
embodiment of the present disclosure;

Fig. 5B isaschematic block diagram of showing an eye detecting device according to one an
embodiment of the present disclosure;

Fig. 5C is aschematic block diagram of showing an eye detecting device according to one an
embodiment of the present disclosure;

Fig. 6 is a schematic block diagram showing a face detecting unit according to an
embodiment of the present disclosure; and

Fig. 7 is a schematic block diagram showing an eye detecting unit according to an

embodiment of the present disclosure.

DETAILED DESCRIPTION OF THE EMBODIMENTS

Reference will be made in detail to embodiments of the present disclosure. The embodiments
described herein with reference to drawings are explanatory, illustrative, and used to generaly
understand the present disclosure. The embodiments shall not be construed to limit the present

disclosure.

Referring to Fig. 2, an eye detecting method is provided. The method comprises the
following steps.

Step S202), aN'h image is detected to find whether there is a face region in the N'h image, in
which N > 1.

Step S204), if there isthe face region in the N'h image, it is detected whether there is a first
eye region in the N image and a detecting result of the N*h image is obtained.

Step S206), the detecting result of the N™ image is recorded and a (N+l) ' image is received.

Step S208), if the detecting result of the N'h image indicates there isthe first eye region in the

N'h image, going to S210, an area in the (N+l) ' image corresponding to and larger than the first
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eye region is determined as an pending eye region in the (N+l) ' image according to a location
and size information included in the detecting result of the N' image, otherwise the method
makes N=N+1 and returns to step S202.

Step S212), detecting whether there is a second eye region in the pending eye region in the
(N+1) ' image, and the method makes N=N+1 and returns to step S206.

In some embodiment of the present disclosure, face samples and eye samples are obtained by
sampling the image of objects at different angles and by putting an infrared camera in a different
light environment. The different light environment comprises but not limited to the environment
illuminated by a fluorescent light, an environment without a visible light, a a side of an
instrument in a vehicle under different lights. The objects sampled are people with different
heights, wearing or not wearing glasses and with different skin colors. Therefore, a sufficient face
database is obtained. An eye database is obtained by extracting an eye part from each image in the
face database. The face database, the eye database and a database without the face sample and eye
sample are established. The face classifier and the eye classifier are obtained by calculating a
characteristic value of al the samples in the database and performing selection on the
characteristic values. A procedure of obtaining the face classifier comprises the following steps:
selecting in the face database and the database without the face sample and eye sample according
to a selected group of characteristic values to obtain a first selecting result; adding one or more
characteristic values and selecting the image in the first selecting result according the
characteristic values with the one or more characteristic values added to obtain the second
selecting result; repeating adding and selecting until a selecting error for the images including the
face and the images not including the face meets a requirement; obtaining the face classifier
including the characteristic value and a parameter. A procedure of obtaining the eye classifier is
similar with the procedure of obtaining the face classifier, which will not be described in detail
here.

In an embodiment of the present disclosure, if there is no face region in the N image, the
detecting result of the N'n image is recorded and the (N+l) " image is received.

In an embodiment of the present disclosure, Step S204) comprises extracting the face region
and detecting the first eye region in the face region.

Fig. 3A isaflow chart showing a face region detecting method according to an embodiment

of the present disclosure.
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In an embodiment of the present disclosure, step S202) comprises the following steps:

Step S302), detecting whether there is the face region in the N image by using a face
classifier of apreset size;

Step S304), terminating detecting whether there isthe face region in the N'h image if the face
region in the N image is detected;

Step S306), if the face region in the N'h image is not detected, enlarging a size of the face
classifier and detecting the face region in the N'h image;

Step S308), if the face region in the N'h image is detected, going to step S304, otherwise
going to step S310; and

Step S310), comparing the size of the face classifier with the size ofthe N'himage, if the size
of the face classifier isthe same as or larger than the size of the N'h image, going to step S304,
otherwise going to step S306.

In an embodiment of the present disclosure, the preset size of the face classifier is40*40.

In an embodiment of the present disclosure, as shown in Fig. 3, step S202) comprises the
following steps:

Step S312), detecting whether there is the face region in the N image by using a face
classifier of apreset size;

Step S314), terminating detecting whether there isthe face region in the N'h image if the face
region in the N image is detected;

Step S316), if the face region in the N™ image is not detected, decreasing a size of the face
classifier and detecting whether there isthe face region in the N'h image.

Step S318), if the face region in the N'h image is detected, going to step S304, otherwise
going to step S320.

Step S320), comparing the size of the face classifier with the size of 40*40, if the size of the
face classifier isthe same as or small than the size of 40*40, going to step S314, else going to step
S316.

In an embodiment of the present disclosure, the preset size of the face classifier isthe same
asthe size ofthe N image.

Fig. 4A-4D is a flow chart showing an eye region detecting method according to an
embodiment of the present disclosure.

In an embodiment of the present disclosure, as shown in Fig. 4A, the step S204 comprises
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the following steps:

Step S402), detecting whether there isthe first eye region in the N image;

Step S404), terminating detecting whether there is the first eye region in the N'h image if the
first eye region in the N'n image is detected;

Step S406), if the first eye region in the N'h image is not detected, enlarging a size of the eye
classifier and detecting whether there is the first eye region in the N image;

Step $408), if the first eye region in the N image is not detected, going to step S404,
otherwise going to step S410; and

Step S410), comparing the size of the eye classifier with the size ofthe N'Mimage, if the size
of the eye classifier isthe same as or larger than the size of the N' image, going to step S404, else
going to step S406.

In an embodiment of the present disclosure, the preset size of the eye classifier is 40*40.

In an embodiment of the present disclosure, as shown in Fig. 4B, the step S204 comprises the

following steps:

Step 412), detecting whether there isthe first eye region in the N'h image;

Step 414), terminating detecting whether there is the first eye region in the N image if the
first eye region in the N'n image is detected;

Step S416), if the first eye region in the N' image is not detected, decreasing a size of the

eye classifier and detecting whether there isthe first eye region in the N'h image;
Step $418), if the first eye region in the N image is not detected, going to step S414, else

going to step $420; and
Step S420), comparing the size of the eye classifier with the size of 40*40, if the size of the
eye classifier isthe same as or smaller than the size of 40%40, going to step S414, else going to

step S416.

In an embodiment of the present disclosure, the preset size of the eye classifier isthe same as
the size of the first eye region.

In an embodiment of the present disclosure, as shown in Fig. 4C, the step S212 comprises the
following steps:

Step $422), detecting whether there isthe second eye region is detected in the (N+l) ' image;

Step S424), terminating detecting whether there isthe second eye region in the (N+l) ' image

if the second eye region in the (N+l) ' image is detected;
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Step $426), if the second eye region in the (N+) 'himage is not detected, enlarging a size of
the eye classifier and detecting whether there isthe second eye region in the (N+l) ' image;

Step $428), if the second eye region in the (N+l) ' image is not detected, going to step S404,
otherwise going to step S430; and

Step $430), comparing the size of the eye classifier with the size of the (N+l) ' image, if the
size of the eye classifier isthe same as or larger than the size of the (N+l) ' image, going to step
$424, otherwise going to step S426.

In an embodiment of the present disclosure, the preset size of the eye classifier is 40*40.

In an embodiment of the present disclosure, as shown in Fig. 4D, the step S212 comprises

the following steps:

Step 432), detecting whether there isthe second eye region in the (N+l) ' image;

Step 434), terminating detecting whether there isthe second eye region in the (N+l) ' image
if the second eye region in the (N+l) ' image is detected;

Step $436), if the second eye region in the (N+l) ' image is not detected, decreasing a size of
the eye classifier and detecting whether there isthe second eye region in the (N+l) ' image;

Step $438), if the second eye region in the (N+l) ' image is not detected, going to step S414,
otherwise going to step S440; and

Step S440), comparing the size of the eye classifier with the size of 40*40, if the size of the
eye classifier isthe same as or smaller than the size of 40*40, going to step S434, otherwise going

to step S436.

In an embodiment of the present disclosure, the preset size of the eye classifier isthe same as
the size of the second eye region.

According to the method of the present disclosure, when there is the eye region in the N*h
image, it is not necessary to search the whole (N+l) " image but only to search the pending eye
region in the (N+l) ' image corresponding to and larger than the first eye region in the N'h image.
Therefore, atime needed for detecting the eye region is reduced and the eye detecting may be

performed quickly, which is suitable for areal-time image system.

In an embodiment of the present disclosure, an eye detection device is provided. Referring to
Fig. 5A, the eye detecting device 500 comprises a face detecting unit 501, an eye detecting unit
502, a controlling unit 503 and an area determining unit 504. The face detecting unit 501 is

configured to detect whether there is a face region in an image. The eye detecting unit 502 is
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configured to detect whether there is an eye region in an image and recording a detecting result of
the image. The controlling unit 503 is connected with the face detecting unit 501 and the eye
detecting unit 502, and is configured to control the eye detecting unit 502 to detect whether there
isafirst eye region in aface region in aN™ image and record a detecting result of the N image.
The area determining unit 504 is connected with the controlling unit 503 and is configured to
determine an area in a (N+l) " image corresponding to and larger than the first eye region as an
pending eye region in the (N+l) 'h image according to alocation and size information included in
the detecting result of the N'h image. In an embodiment of the present disclosure, the controlling
unit 503 is further configured to control the eye detecting unit 502 to detect whether there is a
second eye region in the pending eye region in the (N+l) " image. In an embodiment of the

present disclosure, the first eye region and the second eye region are arectangular region.
In an embodiment of the present disclosure, the eye detecting device 500 may further

comprise aface extracting unit. Referring to Fig. 5B, the face extracting unit is connected with the
face detecting unit 501 and the eye detecting unit 502 and is configured to extract the face region
in the image. The eye detecting unit 502 detects the first eye region in the face region.

In an embodiment of the present disclosure, the eye detecting unit 502 may further comprise
afirst eye detecting unit 510 and a second eye detecting unit 508. Referring to Fig. 5C, the first
eye detecting unit 510 is connected with the face extracting unit 506 and configured to detect
whether there is the first eye region in the face region. The second eye detecting unit 508 is
connected with the area determining unit 504 and is configured to detect whether there is the
second eye region in the pending eye region.

Fig. 6 is a schematic block diagram showing a face detecting unit according to an
embodiment of the present disclosure.

In an embodiment of the present disclosure, as shown in Fig. 6, the face detecting unit
501 comprises a detecting module 5011, a face classifier size changing module 5012 and a first
sub-controlling module 5013. The detecting module 5011 is configured to detect the face region in
the N'h image. The face classifier size change module 5012 is configured to enlarge or decrease
the size of the face classifier. The first sub-controlling module 5013 is connected with the
detecting module 5011. In an embodiment, the face classifier size changing module 5012, and is
configured to control to enlarge a size of the face classifier until the size of the face classifier is

the same as or larger than a size of the N™ image if the face region in the N™ image is not detected.
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And the face classifier iswith a preset size of 40*40. In an embodiment, the face classifier size
changing module 5012 is configured to control to decrease a size of the face classifier until the
size of the face classifier isthe same as or smaller than a size of 4040 if the face region in the N*h
image is not detected. And the face classifier iswith a preset size that isthe same asthe size of
the N image.

Fig. 7 is a schematic block diagram showing an eye detecting unit according to an
embodiment of the present disclosure.

In an embodiment of the present disclosure, as shown in Fig. 7, the eye detecting unit 502
comprises a detecting module 5021, an eye classifier size changing module 5022 and a second
sub-controlling module 5023. The detecting module 5021 is configured to detect the eye region in
an image. The eye classifier size changing module 5022 is configured to enlarge or decreases the
eye classifier. The second sub-controlling module 5023 is connected with the detecting module
5021. In an embodiment, the eye classifier size changing module 5022, and is configured to
control to enlarge a size of the eye classifier until the size of the eye classifier isthe same asa size
of the image if the eye region in the image is not detected. And the face classifier iswith a preset
size of 40*40. In an embodiment, the eye classifier size changing module 5012, and is configured
to control to decrease a size of the eye classifier until the size of the eye classifier isthe same as or
smaller than a size of 40*40 if the eye region in the N'h image is not detected. And the eye
classifier iswith apreset sizethat isthe same asthe size ofthe N image.

According to the device of the present disclosure, when there is the eye region in the N
image, it is not necessary to search the whole (N+l) " image but only to search the pending eye
region in the (N+l) ™ image corresponding to or larger than the eye region in the N' image.
Therefore, atime needed for detecting the eye region is decreased and the eye detecting may be
performed quickly, which is suitable for areal-time image system.

Although explanatory embodiments have been shown and described, it would be appreciated
by those skilled in the art that changes, alternatives, and modifications can be made in the
embodiments without departing from spirit and principles of the disclosure. Such changes,

alternatives, and modifications all fall into the scope of the claims and their equivalents.

10
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WHAT ISCLAIMED IS:

1. An eye detecting method, comprising the steps of:

A) detecting whether there is aface region in aN' image, inwhich N > 1;

B) if there isthe face region in the N'n image, detecting whether there is afirst eye region in
the N'h image and obtaining a detecting result of the N image;

C) recording the detecting result of the N™ image and receiving a (N+l) 'h image;

D) if the detecting result of the N' image indicates there is the first eye region in the N
image, determining an area in the (N+l) ' image corresponding to and larger than the first
eye region as a pending eye region in the (N+l) ' image according to alocation and size
information included in the detecting result of the N'n image, otherwise making N=N+1
and returning to step A); and

E) detecting whether there is a second eye region in the pending eye region in the (N+l) h

image, making N=N+1 and returning to step C).

2. The eye detecting method of claim 1, further comprising the step of:

if there is no face region in the N*h image, proceeding to step (C).

3. The eye detecting method of claim 1, wherein step B) comprises:
extracting the face region and detecting whether there is the first eye region in the face

region.

4. The eye detecting method of claim 1, wherein step A) comprises the steps of:

al) detecting whether there isthe face region in the Nth image by using a face classifier of a
preset size;

a2) terminating detecting whether there is the face region in the N'h image if the face region
in the N'h image is detected;

ag) if the face region in the N image is not detected, enlarging a size of the face classifier
and detecting whether there isthe face region in the N' image; and

ad) if the face region in the N'h image is not detected, repeating step a3) until the size of the
face classifier is the same as or larger than a size of the N'h image, otherwise terminating

detecting whether there isthe face region in the N'h image.

11
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5. The eye detecting method of claim 1, wherein step A) comprises the steps of:

al) detecting whether there isthe face region in the N'h image by using a face classifier of a
preset size;

a2) terminating detecting whether there is the face region in the N'h image if the face region
in the N'h image is detected;

ad) if the face region in the N'n image is not detected, decreasing a size of the face classifier
and detecting whether there isthe face region in the N image; and

ad) if the face region in the N'h image is not detected, repeating step a3) until the size of the
face classifier is or is smaller than 40*40 pixels, otherwise terminating detecting whether

there isthe face region in the Nth image.

6. The eye detecting method of claim 1, wherein detecting whether there is the first eye

region comprises the steps of:

al) detecting whether there isthe first eye region in the N'" image by using an eye classifier
of apreset size;

a2) terminating detecting whether there isthe first eye region in the N'n image if the first eye
region in the N image is detected;

ad) if the first eye region inthe N™ image is not detected, enlarging a size of the eye classifier
and detecting whether there isthe first eye region in the N image; and

ad) if the first eye region in the N'h image is not detected, repeating step a3) until the size of
the eye classifier isthe same as or larger than a size ofthe N'himage, otherwise terminating

detecting whether there isthe first eye region in the N'h image.

7. The eye detecting method of claim 1, wherein detecting whether there is the first eye

region comprises the steps of:

al) detecting whether there isthe first eye region in the N'" image by using an eye classifier
of apreset size;

a2) terminating detecting whether there isthe first eye region in the N'n image if the first eye
region in the N image is detected;

ag) if the first eye region in the N'h image is not detected, decreasing a size of the eye
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classifier and detecting whether there isthe first eye region in the N'h image; and
ad) if the first eye region in the N'h image is not detected, repeating step a3) until the size of
the eye classifier is or is smaller than 40*40 pixels, otherwise terminating detecting whether

there isthe first eye region in the N'h image.

8. The eye detecting method of claim 1, wherein the second eye region comprises the steps of:
al) detecting whether there is the second eye region in the (N+l) ' image by using an eye
classifier of apreset size;

a2) terminating detecting whether there is the second eye region in the (N+l) ' image if the
second eye region in the (N+l) ' image is detected;

ad) if the second eye region in the (N+) ' image is not detected, enlarging a size of the eye
classifier and detecting whether there isthe second eye region in the (N+l) ' image; and

ad) if the second eye region in the (N+|) ' image is not detected, repesting step a3) until the
size of the eye classifier isthe same as or larger than a size of the (N+l) ' image, otherwise

terminating detecting whether there isthe second eye region in the (N+l) ' image.

9. The eye detecting method of clam 1, wherein detecting the second eye region

comprises the steps of:

al) detecting whether there is the second eye region in the (N+l) ' image by using an eye
classifier of apreset size;

a2) terminating detecting whether there is the second eye region in the (N+l) ' image if the
second eye region in the (N+l) ' image is detected;

ad) if the second eye region in the (N+l) ' image isnot detected, decreasing a size of the eye
classifier and detecting whether there isthe second eye region in the (N+l) ' image; and

ad) if the second eye region in the (N+|) ' image is not detected, repesting step a3) until the
size of the eye classifier is or is smaller than 40*40 pixels, otherwise terminating detecting

whether there isthe second eye region in the (N+) " image.

10. An eye detecting device, comprising:
aface detecting unit, configured to detect whether there isaface region in an image;

an eye detecting unit, configured to detect whether there is an eye region in an image and
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recording a detecting result of the image;

a controlling unit, connected with the face detecting unit and the eye detecting unit, and
configured to control the eye detecting unit to detect whether there is a first eye region in a
face region in aN'™ image and record a detecting result of the N™ image if the face detecting
unit detects that there isthe face region in the N'h image; and

an area determining unit, connected with the controlling unit and the eye detecting unit
and configured to determine an area in a (N+l) ' image corresponding to and larger than the
first eye region as a pending eye region in the (N+l) ' image according to alocation and size
information included in the detecting result of the N image,

wherein the controlling unit is further configured to control the eye detecting unit to

detect whether there is a second eye region in the pending eye region in the (N+|) ' image.

11. The eye detecting device of claim 8 further comprising a face extracting unit, connected

with the face detecting unit and the eye detecting unit and configured to extract the face region in

the image.

12. The eye detecting device of claim 11, wherein the eye detecting comprises:
afirst eye detecting unit, connected with the face extracting unit and configured to detect
whether there isthe first eye region in the face region; and
a second eye detecting unit, connected with the area determining unit and configured to

detect whether there isthe second region in the pending eye region.

13. The eye detecting device of claim 8, wherein the face detecting unit comprises:

a detecting module, configured to detect whether there isthe face region in the N'h image
by using the face classifier of apreset size;

a face classifier enlarging module, configured to enlarge the face classifier of a preset
size; and

a first sub-controlling module, connected with the detecting module and the face
classifier enlarging module, and configured to control to enlarging a size of the face classifier
and to detect whether there is the face region in the N'h image until the size of the face

classifier is the same as or larger than a size of the N'" image if the face region in the N'h
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image isnot detected.

14. The eye detecting device of claim 8, wherein the face detecting unit comprises:

a detecting module, configured to detect whether there isthe face region in the N'h image
by using the face classifier of apreset size;

aface classifier decreasing module, configured to decrease the face classifier of a preset
size; and

a first sub-controlling module, connected with the detecting module and the face
classifier decreasing module, and configured to control to decrease a size of the face classifier
and to detect whether there is the face region in the N'h image until the size of the face

classifier isor smaller than 40*40 pixels if the face region in the N'h image is not detected.

15. The eye detecting device of claim 8, wherein the eye detecting unit comprises:

a detecting module, configured to detect whether there is the eye region in an image by
using the eye classifier of apreset size;

an eye classifier enlarging module, configured to enlarge the eye classifier of a preset
size; and

a second sub-controlling module, connected with the detecting module and the eye
classifier enlarging module, and configured to control to enlarging a size of the eye classifier
and to detect whether there isthe eye region in the image until the size of the eye classifier is

the same as or larger than a size of the image if the eye region in the image is not detected.

16. The eye detecting device of claim 8, wherein the eye detecting unit comprises:

a detecting module, configured to detect whether there is the eye region in an image by
using the eye classifier of apreset size;

an eye classifier decreasing module, configured to decrease the eye classifier of a preset
size; and

a second sub-controlling module, connected with the detecting module and the eye
classifier decreasing module, and configured to control to decrease a size of the eye classifier
and to detect whether there isthe eye region in the image until the size of the eye classifier is

or less than 40*40 pixels if the eye region in the image is not detected.
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