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(57) ABSTRACT

An object detecting device, an object detecting method and
a non-transitory computer-readable medium are provided.
The object detecting method includes the following steps: A
classifier generates a current color image and a current gray
scale image. The classifier generates an initial characteristic
pattern from the current color image via a neural network
algorithm. The classifier adjusts a current dimension of the
initial characteristic pattern to generate an adjusted charac-
teristic pattern according to a gray scale image dimension of
the current gray scale image. The classifier concatenates the
adjusted characteristic pattern and the current gray scale
image to calculate a class confidence. The classifier deter-
mines whether the class confidence is larger than a confi-
dence threshold, and outputs a current classification result if
the class confidence is larger than the confidence threshold.
A storage device stories the current classification result.
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OBJECT DETECTING DEVICE, OBJECT
DETECTING METHOD AND
NON-TRANSITORY COMPUTER-READABLE
MEDIUM

[0001] This application claims the benefit of Taiwan appli-
cation Serial No. 106145074, filed Dec. 21, 2017, the
disclosure of which is incorporated by reference herein in its
entirety.

TECHNICAL FIELD

[0002] The disclosure relates in general to an object
detecting device, an object detecting method and a non-
transitory computer-readable medium, and more particularly
to an object detecting device for detecting an object accord-
ing to a class confidence, an object detecting method and a
non-transitory computer-readable medium.

BACKGROUND

[0003] In the object tracking method currently used in the
electric device, a location of a target object of a next image
is predicted and the target object is marked via a bounding
box. The bounding box is an enclosed space surrounding the
target object. For example, a target object of an image is
classified to be a car, and a rectangle box is used to surround
the car.

[0004] Currently, an efficient object classifying method
with correct detection is one of targets to be achieved.

SUMMARY

[0005] The disclosure is directed to an object detecting
device, an object detecting method and a non-transitory
computer-readable medium.

[0006] According to one embodiment, an object detecting
device. The object detecting device includes a classifier and
a storage device. The classifier is used for generating a
current color image and a current gray scale image, gener-
ating an initial characteristic pattern from the current color
image via a neural network algorithm, adjusting a current
dimension of the initial characteristic pattern to generate an
adjusted characteristic pattern according to a gray scale
image dimension of the current gray scale image, concat-
enating the adjusted characteristic pattern and the current
gray scale image to calculate a class confidence, determining
whether the class confidence is larger than a confidence
threshold, and outputting a current classification result if the
class confidence is larger than the confidence threshold. The
storage device is coupled to the classifier and used for
storing the current classification result.

[0007] According to another embodiment, an object
detecting method is provided. The object detecting method
includes the following steps: A classifier generates a current
color image and a current gray scale image. The classifier
generates an initial characteristic pattern from the current
color image via a neural network algorithm. The classifier
adjusts a current dimension of the initial characteristic
pattern to generate an adjusted characteristic pattern accord-
ing to a gray scale image dimension of the current gray scale
image. The classifier concatenates the adjusted characteristic
pattern and the current gray scale image to calculate a class
confidence. The classifier determines whether the class
confidence is larger than a confidence threshold, and outputs
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a current classification result if the class confidence is larger
than the confidence threshold. A storage device stories the
current classification result.

[0008] According to an alternative embodiment, a non-
transitory computer readable medium is provided. The non-
transitory computer readable medium has a plurality of
program codes for performing an object detecting method.
The object detecting method includes the following steps: A
classifier generates a current color image and a current gray
scale image. The classifier generates an initial characteristic
pattern from the current color image via a neural network
algorithm. The classifier adjusts a current dimension of the
initial characteristic pattern to generate an adjusted charac-
teristic pattern according to a gray scale image dimension of
the current gray scale image. The classifier concatenates the
adjusted characteristic pattern and the current gray scale
image to calculate a class confidence. The classifier deter-
mines whether the class confidence is larger than a confi-
dence threshold, and outputs a current classification result if
the class confidence is larger than the confidence threshold.
A storage device stories the current classification result.

BRIEF DESCRIPTION OF THE DRAWINGS

[0009] FIG. 1A shows a block diagram of an object
detecting device according to one embodiment.

[0010] FIG. 1B shows a flowchart of an object detecting
method according to one embodiment.

[0011] FIG. 2 illustrates a current image characteristic
pattern according to one embodiment.

[0012] FIG. 3 illustrates a bounding box according to one
embodiment.
[0013] FIG. 4A shows a flowchart of a training method of

the class confidence according to one embodiment.

[0014] FIG. 4B shows a flowchart of a testing and veri-
fying method of the class confidence according to one
embodiment.

[0015] FIGS. 5Ato 5B show an experimental data chart of
the object detecting method according to one embodiment.
[0016] In the following detailed description, for purposes
of explanation, numerous specific details are set forth in
order to provide a thorough understanding of the disclosed
embodiments. It will be apparent, however, that one or more
embodiments may be practiced without these specific
details. In other instances, well-known structures and
devices are schematically shown in order to simplify the
drawing.

DETAILED DESCRIPTION

[0017] Several embodiments are provided with accompa-
nying drawings for detail illustration. It is noted that the
embodiment is not used to limit the scope of the present
invention. The operation sequence of the structures is not
limited according to the description. Any reassemble struc-
ture having similar function is within the scope of the
present invention. Moreover, the drawings are used for
illustration and are not drawn according to the actual size.
[0018] Please refer to FIGS. 1A to 1B. FIG. 1A shows a
block diagram of an object detecting device 10 according to
one embodiment. FIG. 1B shows a flowchart of an object
detecting method 100 according to one embodiment. In one
embodiment, the object detecting method 100 can be imple-
mented by the object detecting device 10. The object detect-
ing device 10 includes a classifier 20, a detection module 30
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and a storage device 40. The classifier 20 is coupled to the
detection module 30. The classifier 20 and the detection
module 30 are electrically coupled to the storage device 40
respectively. The classifier 20 and the detection module 30
can be realized by a graphics processing unit (GPU), a
microcontroller, a microprocessor, a digital signal processor,
an application specific integrated circuit (ASIC) or a logic
circuit. The storage device 40 can be realized by a ROM, a
flash memory, a soft disk, a hard disk, an optical disk, an
USB disk, a magnetic tape, a network accessing database or
a storage medium having similar function. In one embodi-
ment, the object detecting method 100 can be performed by
a non-transitory computer readable medium having a plu-
rality program codes.

[0019] In one embodiment, the classifier 20 receives a
current color image and a current gray scale image. An
initial characteristic pattern is generated from the current
color image via a neural network algorithm. A current
dimension of the initial characteristic pattern is adjusted
according to a gray scale image dimension and an adjusted
characteristic pattern is obtained. The adjusted characteristic
pattern and the current gray scale image are concatenated to
calculate a class confidence. Whether the class confidence is
larger than a confidence threshold is determined. If the class
confidence is larger than the confidence threshold, then a
current classification result is outputted. The storage device
40 is used for storing the current classification result.
[0020] FIG. 2 illustrates a current image characteristic
pattern according to one embodiment. For example, in FIG.
2, a current color image IMG includes a first object and a
second object. The first object may be a car and the second
object may be a pedestrian. Please refer to FIG. 1B and FIG.
2. Before performing the object detecting method 100, the
classifier 20 receives a video containing a moving car (first
object) and a walking pedestrian (second object). The clas-
sifier 20 generates a previous color image and a previous
gray scale image according to objects, e.g. the car and the
pedestrian, in a first image of the video. The classifier 20
further generates a previous concatenated image and a
previous classification result according to the previous color
image and the previous gray scale image. The previous color
image is a red-green-blue (RGB) image. The steps of the
object detecting method 100 are illustrated as follows.
[0021] In step 110, the classifier 20 generates a current
color image and a current gray scale image.

[0022] In one embodiment, the classifier 20 detects a car
in a second image of the video and generates the current
color image and the current gray scale image according to a
location of the car.

[0023] A color image and a gray scale image can be
obtained according to an image via image processing tech-
nology, such as an image transforming algorithm or an
image transforming function.

[0024] Inon embodiment, the classifier 20 further receives
the previous classification result generated from the first
image. The current color image and the current gray scale
image are generated according to the previous classification
result generated from the first image, the second image
and/or a previous object location confidence. In one embodi-
ment, the previous classification result includes an object
class confidence, an object size and/or an object location of
the first image. In step 115, the classifier 20 generates an
initial characteristic pattern from the current color image via
a neural network algorithm.
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[0025] The neural network algorithm can be realized by
some known algorithms, and the details are not described
here. In one embodiment, the initial characteristic pattern
may include horizontal and/or vertical border of the first
object and/or the second object.

[0026] Next, the step 120 is performed. In one embodi-
ment, the step 120 is a plugged branch network. For
example, the step 120 includes steps 122 to 124. In step 122,
the classifier 20 adjusts a current dimension of the initial
characteristic pattern according to a gray scale image dimen-
sion of the current gray scale image and an adjusted char-
acteristic pattern is obtained accordingly.

[0027] In one embodiment, the classifier 20 adjusts the
current dimension, such as 8*8 pixels, of the initial charac-
teristic pattern to be identical to the gray scale image
dimension, such as 16*16 pixels, and the adjusted charac-
teristic pattern, such as 16*16 pixels, is obtained accord-
ingly.

[0028] In step 123, the classifier 20 concatenates the
adjusted characteristic pattern and the current gray scale
image to calculate a class confidence.

[0029] In one embodiment, the classifier 20 concatenates
the adjusted characteristic pattern and the current gray scale
image to generate a concatenated image. A plurality of pixel
values of the concatenated image are inputted to a confi-
dence function, in order to generate the class confidence.
The confidence function may be Softmax function.

[0030] In step 124, the classifier 20 determines whether
the class confidence is larger than a confidence threshold.

[0031] For example, the class confidence may be a value
greater than or equal to 0. In one embodiment, the class
confidence, e.g. with a value from 0 to 1, represents the
probability. For example, if the class confidence is O, the
probability is 0%; if the class confidence is 1, the probability
is 100%. If the class confidence is larger than the confidence
threshold, then the classifier 20 outputs the class confidence
as the object class confidence in the step 125.

[0032] In one embodiment, the confidence threshold can
be preset by the user. For example, the confidence threshold
can be preset to be 0.8 or 0.9.

[0033] In step 125, the classifier 20 outputs a current
classification result. At this time, the classifier 20 assigns the
class confidence as the current classification result. In one
embodiment, the current classification result includes the
object class confidence, the object size and/or the object
location of the current color image, such as the current color
image of the second image.

[0034] In one embodiment, if the confidence threshold is
0.9 and the class confidence is 0.95, the classifier 20
determines that class confidence is larger than the confi-
dence threshold in the step 124. The classifier 20 is confident
of the current classification result and the current classifi-
cation result can be outputted in the step 125 without the
following steps. For example, the current classification
result is to classify a region including a characteristic point
P1 to be a car.

[0035] The current classification result is outputted as
soon as possible, such that the classification and the detec-
tion of single object, such as car, can be more efficient.
[0036] If the classifier 20 determines the class confidence
is not larger than the confidence threshold in the step 124,
then the process proceeds to step 130.
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[0037] In step 130, the classifier 20 performs the neural
network algorithm by inputting the initial characteristic
pattern and the current gray scale image.

[0038] Inone embodiment, the inputs in the step 130 is the
initial characteristic pattern obtained at the step 115 and the
current gray scale image obtained at the step 110. In the step
130, after the neural network algorithm is performed by
inputting the initial characteristic pattern and the current
gray scale image, another initial characteristic pattern, which
is used for step 140, and another current gray scale image are
obtained.

[0039] In one embodiment, the classifier 20 transmits an
accessing command to the storage device 40, to read out the
current color image from the storage device 40, and per-
forms the neural network algorithm by inputting the initial
characteristic pattern and the current gray scale image.

[0040] In step 140, the classifier 20 performs the plugged
branch network.

[0041] Inone embodiment, the plugged branch network in
the step 140 is identical or similar to that in the step 120. In
other words, in step 140, the classifier 20 performs the steps
122 to 124 again, for performing the determinations of more
images and obtaining a higher class confidence. Once the
class confidence in the step 140 is larger than the confidence
threshold, the process proceeds to step 150. In one embodi-
ment, several plugged branch networks can be performed
according to the actual needs. For example, in the step 140,
if the class confidence is not larger than the confidence
threshold, then a step similar to the step 130 of performing
the neural network algorithm by inputting the initial char-
acteristic pattern and the current gray scale image can be
performed again and a step similar to the step 140 of
performing the plugged branch network can be performed
again.

[0042] In step 150, the classifier 20 outputs the current
classification result.

[0043] In step 160, the detection module 30 performs an
object tracking algorithm according to the current classifi-
cation result, and generates a predictive object location
confidence.

[0044] In one embodiment, the predictive object location
is a central location. The object location confidence is the
probability of the center location of the object. If the object
moves smoothly and the predictive weighting value in the
analysis of the object moving path is high, then the prob-
ability that the center of the object is located at this point is
high and the probability that the edge of the object is located
at this point is low. A characteristic pattern f,, is transformed
by a mapping function P, to obtain a location detection
confidence pattern C,. m is the class. C,=P *f . P, is
calculated by the following equation:

_ 1 G-w)) 1 -
Pix,y)= o exp(— 202 ]X - exp(— 252 ]
[0045] In this equation, P, (x,y) is the probability of object

location in the next image according to analyze the moving
path of the object in the current image. The shifting param-
eters W, 1L, are the predicted object location for adjusting the
probability distribution. The scale factor d is the index of
class confidence for adjusting the probability distribution.
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[0046] Inone embodiment, the current classification result
is obtained in the step 150 and/or the step 125. The current
classification result includes the object class confidence, the
object location and/or object size. In step 160, the detection
module 30 can perform an object tracking algorithm by
inputting the object class confidence, the object location
and/or object size, to generate the predictive object location
confidence.

[0047] In one embodiment, the object size, the object
location and the object class confidence obtained in the step
150 can be deemed as the current detection result.

[0048] In one embodiment, as shown in FIG. 2, in the step
160, the detection module 30 performs the object tracking
algorithm by inputting the current color image IMG to
output the characteristic point P1 and the characteristic point
P2. The characteristic point P1 is the central point of the first
object, such as the car; and the characteristic point P2 is the
central point of the second object, such as the pedestrian.
[0049] In step 170, the detection module 30 obtains a size
of a predictive object and a location of the predictive object
according to the predictive object location confidence, and
generates a bounding box of a next image (a third image)
according to the size and the location of the predictive
object.

[0050] Please refer to FIG. 1B, FIG. 2 and FIG. 3. FIG. 3
illustrates a bounding box according to one embodiment. As
shown in FIG. 3, the detection module 30 obtains the size
and the location of the car in the current color image IMG
and generates a bounding box B1 according to the predictive
object location confidence of the first object (e.g. the car). In
one embodiment, the detection module 30 obtains the size
and the location of the pedestrian and generates a bounding
box B2 according to the predictive object location confi-
dence of the second object (e.g. the pedestrian).

[0051] In step 180, the detection module 30 generates the
predictive object class confidence pattern according to the
size of the predictive object, the location of the predictive
object and the predictive object class confidence, and inputs
the predictive object class confidence and the current clas-
sification result to the step 110.

[0052] In one embodiment, the range can be selected
according to the bounding box, such as the bounding box
B1. For example, the original image is a 1280x720 image,
the central point of the bounding box B1 is at (400,600), and
the size of the bounding box B1 is (300,300), so the range
can be from (400-300/2, 600-300/2) to (400+300/2, 600+
300/2). That is to say, the next color image and the next gray
scale image whose ranges are (250 to 550, 450 to 750), such
as the third image, for performing the step 110.

[0053] In one embodiment, the predictive object class
confidence pattern may be gray scale pattern. For example,
if the predictive object class confidence is high, then the
brightness of the predictive object class confidence pattern is
high; if the predictive object class confidence is low, then the
brightness of the predictive object class confidence pattern is
low.

[0054] In one embodiment, the predictive object class
confidence pattern is an object class confidence pattern of
the next image, such as the third image. The size of this
object class confidence pattern is identical to the size of the
third image. For example, each of the pixels in the third
image has a probability value. In one embodiment, those
probability values can be graphically represented to be the
predictive object class confidence pattern. In one embodi-
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ment, the predictive bounding box, such as the bounding box
B1, is the bounding box in the next image, such as the third
image. The bounding box B1, for example, may only
surround the first object. After the step 180 is performed, the
process can return to the step 110, to generate a next color
image and a next gray scale image of the next image, such
as the third image, according to the predictive object class
confidence pattern and the bounding box.

[0055] In one embodiment, the object class confidence of
the previous image can be mapped to the bounding box of
the predictive object in the gray scale image via an algo-
rithm, such as a 2D Hann window function.

[0056] In one embodiment, in the step 180, the detection
module 30 calculates the predictive object class confidence
of each pixel in the next image, to generate the predictive
object class confidence pattern. In one embodiment, a next
gray scale image of the next image can be generated
according to the predictive object class confidence pattern.
In one embodiment, the predictive object class confidence
pattern can be deemed as the next gray scale image of the
next image. The detection module 30 transforms the current
object class confidence d,, by a mapping function P, to
obtain the object class confidence pattern C,. m is the class.
C,=P,*d,,. The mapping function P, is calculated by the
following equation. w and h are the object size predicted
from the predictive bounding box, such as the bounding box
B1, and are used to adjust the probability distribution. And,
it is determined that whether the location (X,y) is located in
the bounding box. If the location (x,y) is not located in the
predictive bounding box, then the flag 1 °% is set to be zero,
such that the class probability is zero; otherwise, the class
probability is directly outputted.

1
Pa(x, y) =E0bjm

[0057] The flag I °% is a Boolean flag of the object. In one
embodiment, the value of the flag I °” may be “1” or “0.”
For example, if the flag 1 °% is “1”, an object is located in the
predictive bounding box; if the value of the flag 1 °% is “0”,
no object is located in the predictive bounding box.

[0058] By performing the step 150, the current object class
confidence d,, and the predictive bounding box of the next
image can be obtained to know the area of the object in the
next color image and the next gray scale image and the
object class confidence. In one embodiment, the detection
module 30 calculates the predictive object class confidence
of the next image, such as the third image, according to the
location and the size of the predictive object.

[0059] In one embodiment, the detection module 30 gen-
erates a predictive location of the predictive object in the
next image, such as the third image, according to the
location and the size of the predictive object in the current
image, such as the second image, then the detection module
300 calculates the predictive object class confidence accord-
ing to the predictive location in the next image, such as the
third image.

[0060] In one embodiment, the steps 160 to 180 are used
to predict the object size, the object location, the bounding
box, the object location confidence and the object class
confidence in the next image.
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[0061] In one embodiment, the detection module 30 out-
puts the predictive object class confidence to the storage
device 40.

[0062] In one embodiment, for analyzing the next image,
the classifier 20 inputs the current classification result (such
as the current classification result of the second image), the
next color image (such as the third color image read from the
storage device), and the next gray scale image (such as the
third gray scale image generated from the second image) to
the neural network algorithm.

[0063] Please refer to FIG. 4A. FIG. 4A shows a flowchart
of'a training method of the class confidence according to one
embodiment.

[0064] In step 401, the classifier 20 defines or designs a
main network of a neutral network for training. For example,
the main network for training of FIG. 4A may be the step 115
and/or the step 130 in FIG. 1B.

[0065] In step 402, the classifier 20 loads massive training
datasets to perform the main network pre-training. In one
embodiment, this way can increase the training accuracy. In
one embodiment, if the pre-trained network model param-
eters can be loaded from network, the process can proceed
to step 404.

[0066] In step 403, the classifier 20 generates the main
network model parameters of the neutral network. In one
embodiment, the classifier 20 executes a deep convolutional
neural network (DCNN) to generate the main network
model parameters.

[0067] Instep 404, the classifier 20 creates a small training
datasets of the actual scene, and trains the main network
according to those training datasets. In one embodiment, the
adaptability and recognition rate of the actual scene in the
network can be increased by performing this step.

[0068] In step 405, the classifier 20 updates the main
network model parameters.

[0069] In step 406, the classifier 20 trains one or more
plugged branch networks according to the parameter of the
predictive object class confidence obtained from the previ-
ous image and a small training datasets of the actual scene.
The classifier 20 further determines whether all of the
plugged branch networks are trained. If all of the plugged
branch networks are trained, then the process proceeds to
step 408; if not all of the plugged branch networks are
trained, then the process proceeds to step 407. In one
embodiment, the plugged branch networks can be imple-
mented via the step 120 of FIG. 1B.

[0070] In step 407, the classifier 20 generates the predic-
tive object class confidence of the next image according to
the image size of the current image and the object class
confidence of the current image.

[0071] In step 408, the classifier 20 updates the model
parameters of the one or more plugged branch networks.
[0072] Base on the above steps, the training procedure of
the model of the class confidence is completely performed.
[0073] As shown in FIG. 4B, FIG. 4B shows a flowchart
of a testing and verifying method of the class confidence
according to one embodiment. The testing and verifying
method includes the following steps.

[0074] In step 411, the classifier 20 obtains a current
image.
[0075] In step 412, the classifier 20 generates a current

color image and a current gray scale image according to the
size and the location of the object in the current image.
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[0076] In step 413, the classifier 20 loads the network
model obtained at the training stage, and the detection
module 30 detects the class of the current color image and
the current gray scale image. In one embodiment, the step
413 can be implemented by the steps 120, 125, 130, 140 and
150 of FIG. 1B.
[0077] In step 414, the detection module 30 performs the
object tracking according to the current classification result,
and obtains the predictive object size and the predictive
object location of the next image.
[0078] In step 415, the detection module 30 generates the
predictive object class confidence according to the predic-
tive object size and the predictive object location of the next
image, and outputs the object size of the next image, the
object location of the next image and the predictive object
class confidence.
[0079] In step 416, the detection module 30 outputs the
detection result of the next image. The detection result of the
next image includes the object size, the object location and
the class of the next image.
[0080] Base on the above steps, the testing and verifying
method of the class confidence is completely performed.
[0081] Please refer to FIGS. 5A to 5B. FIGS. 5A to 5B
show an experimental data chart of the object detecting
method according to one embodiment.
[0082] FIG. 5A illustrates the experimental data chart
according to the present invention, and FIG. 5B illustrate the
experimental data chart according to the conventional Tube
Convolutional Neural Network (T-CNN). The parameters in
this experiment are described as below: The number of the
images for each training is 32, the number of trainings is
3000, the number of the training of the interconnection
network is 2000, and the threshold is set as 0.5 or 1.
Referring to the measuring point PA in FIG. 5A, when the
runtime is 11.34 microseconds, the object detection accu-
racy is 98%. Referring to the measuring point PB in FIG. 58,
when the runtime is 20.49 microseconds, the objection
detection accuracy is 66%. It is appear that the method of the
present invention can obtain an accurate detection result in
a short time.
[0083] According to the object detecting device, the object
detecting method and the non-transitory computer readable
medium described in the present disclosure, a color image
and a gray scale image are obtained from one image. The
color image and the gray scale image are used to calculate
the class confidence. The class confidence is used to deter-
mine the accuracy of the class of the object. The class result
is more accurate, so the object detection time is reduced and
the accuracy of the object detection is increased.
[0084] It will be apparent to those skilled in the art that
various modifications and variations can be made to the
disclosed embodiments. It is intended that the specification
and examples be considered as exemplary only, with a true
scope of the disclosure being indicated by the following
claims and their equivalents.
What is claimed is:
1. An object detecting device, comprising:
a classifier, used for generating a current color image and
a current gray scale image, generating an initial char-
acteristic pattern from the current color image via a
neural network algorithm, adjusting a current dimen-
sion of the initial characteristic pattern to generate an
adjusted characteristic pattern according to a gray scale
image dimension of the current gray scale image,
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concatenating the adjusted characteristic pattern and
the current gray scale image to calculate a class con-
fidence, determining whether the class confidence is
larger than a confidence threshold, and outputting a
current classification result if the class confidence is
larger than the confidence threshold; and

a storage device, coupled to the classifier and used for

storing the current classification result.

2. The object detecting device according to claim 1,
wherein the classifier adjusts the current dimension of the
initial characteristic pattern to be identical to the gray scale
image dimension to generate the adjusted characteristic
pattern.

3. The object detecting device according to claim 1,
wherein the classifier concatenates the adjusted characteris-
tic pattern and the current gray scale image to generate a
concatenated image, and inputs a plurality of pixel values of
the concatenated image to a confidence function to generate
the class confidence.

4. The object detecting device according to claim 1,
wherein if the class confidence is not larger than the confi-
dence threshold, then the classifier performs the neural
network algorithm by inputting the initial characteristic
pattern and the current gray scale image.

5. The object detecting device according to claim 1,
further comprising a detection module, wherein the detec-
tion module performs an object tracking algorithm accord-
ing to the current classification result, and generates a
predictive object location confidence.

6. The object detecting device according to claim 5,
wherein the detection module obtains a size and a location
of a predictive object according to the predictive object
location confidence, and generates a bounding box accord-
ing to the size and the location of the predictive object.

7. The object detecting device according to claim 6,
wherein the detection module generates a predictive object
class confidence pattern according to the size of the predic-
tive object, the location of the predictive object and a
predictive object class confidence.

8. The object detecting device according to claim 7,
wherein the detection module generates a next color image
and a next gray scale image of a next image according to the
predictive object class confidence pattern and the bounding
box.

9. The object detecting device according to claim 1,
wherein the current classification result is an object class
confidence, an object size or an object location.

10. An object detecting method, comprising:

generating, by a classifier, a current color image and a
current gray scale image;

generating, by the classifier, an initial characteristic pat-
tern from the current color image via a neural network
algorithm;

adjusting, by the classifier, a current dimension of the
initial characteristic pattern to generate an adjusted
characteristic pattern according to a gray scale image
dimension of the current gray scale image;

concatenating, by the classifier, the adjusted characteristic
pattern and the current gray scale image to calculate a
class confidence;

determining, by the classifier, whether the class confi-
dence is larger than a confidence threshold, and out-
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putting, by the classifier, a current classification result
if the class confidence is larger than the confidence
threshold; and

storing, by a storage device, the current classification

result.

11. The object detecting method according to claim 10,
wherein the step of adjusting the current dimension of the
initial characteristic pattern to generate the adjusted charac-
teristic pattern according to the gray scale image dimension
of the current gray scale image comprises:

adjusting the current dimension of the initial characteristic

pattern to be identical to the gray scale image dimen-
sion to generate the adjusted characteristic pattern.

12. The object detecting method according to claim 10,
wherein the step of concatenating the adjusted characteristic
pattern and the current gray scale image to calculate the class
confidence comprises:

concatenating the adjusted characteristic pattern and the

current gray scale image to generate a concatenated
image, and inputs a plurality of pixels values of the
concatenated image to a confidence function to gener-
ate the class confidence.

13. The object detecting method according to claim 10,
wherein if the class confidence is not larger than the confi-
dence threshold, then the neural network algorithm is per-
formed by inputting the initial characteristic pattern and the
current gray scale image.

14. The object detecting method according to claim 10,
further comprising:

performing an object tracking algorithm according to the

current classification result, and generating a predictive
object location confidence.

15. The object detecting method according to claim 14,
further comprising:

obtaining a size and a location of a predictive object

according to the predictive object location confidence,
and generates a bounding box according to the size and
the location of the predictive object.

16. The object detecting method according to claim 15,
further comprising:

generating a predictive object class confidence pattern

according to the size of the predictive object, the
location of the predictive object and a predictive object
class confidence.

17. The object detecting method according to claim 16,
further comprising:

generating a next color image and a next gray scale image

of a next image according to the predictive object class
confidence pattern and the bounding box.

18. The object detecting method according to claim 10,
wherein the current classification result is an object class
confidence, an object size or an object location.

19. A non-transitory computer readable medium, having a
plurality of program codes for performing an object detect-
ing method, wherein the object detecting method comprises:

generating, by a classifier, a current color image and a

current gray scale image;

generating, by the classifier, an initial characteristic pat-

tern from the current color image via a neural network
algorithm;

adjusting, by the classifier, a current dimension of the

initial characteristic pattern to generate an adjusted
characteristic pattern according to a gray scale image
dimension of the current gray scale image;
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concatenating, by a classifier, the adjusted characteristic
pattern and the current gray scale image to calculate a
class confidence;

determining, by the classifier, whether the class confi-

dence is larger than a confidence threshold, and out-
putting, by the classifier, a current classification result
if the class confidence is larger than the confidence
threshold; and

storing, by a storage device, the current classification

result.

20. The non-transitory computer readable medium
according to claim 19, wherein the step of adjusting the
current dimension of the initial characteristic pattern to
generate the adjusted characteristic pattern according to the
gray scale image dimension of the current gray scale image
comprises:

adjusting the current dimension of the initial characteristic

pattern to be identical to the gray scale image dimen-
sion to generate the adjusted characteristic pattern.

21. The non-transitory computer readable medium
according to claim 19, wherein the step of concatenating the
adjusted characteristic pattern and the current gray scale
image to calculate the class confidence comprises:

concatenating the adjusted characteristic pattern and the

current gray scale image to generate a concatenated
image, and inputs a plurality of pixels values of the
concatenated image to a confidence function to gener-
ate the class confidence.

22. The non-transitory computer readable medium
according to claim 19, wherein if the class confidence is not
larger than the confidence threshold, then the neural network
algorithm is performed by inputting the initial characteristic
pattern and the current gray scale image.

23. The non-transitory computer readable medium
according to claim 19, wherein the object detecting method
further comprises:

performing an object tracking algorithm according to the

current classification result, and generating a predictive
object location confidence.

24. The non-transitory computer readable medium
according to claim 23, wherein the object detecting method
further comprises:

obtaining a size and a location of a predictive object

according to the predictive object location confidence,
and generates a bounding box according to the size and
the location of the predictive object.

25. The non-transitory computer readable medium
according to claim 24, wherein the object detecting method
further comprises:

generating a predictive object class confidence pattern

according to the size of the predictive object, the
location of the predictive object and a predictive object
class confidence.

26. The non-transitory computer readable medium
according to claim 25, wherein the object detecting method
further comprises:

generating a next color image and a next gray scale image

of a next image according to the predictive object class
confidence pattern and the bounding box.

27. The non-transitory computer readable medium
according to claim 19, wherein the current classification
result is an object class confidence, an object size or an
object location.



