DRAWINGS OF THE DESCRIPTION
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Separately extract, by means of a neural network, characteristics of a 102
template frame and a detection frame N
Y
Obtain a classification weight and a regression weight of a local /\_1/04
region detector based on the characteristic of the template frame
Y
Input the characteristic of the detection frame into the local region 106
detector to obtain classification results and regression results of p—~_“/
multiple alternative boxes output by the local region detector
Y
Obtain a detection box for a target object in the detection frame 108
according to the classification results and regression results of the p—~_~
multiple alternative boxes output by the local region detector
Separately extract, by means of a neural network, characteristics of a 202
template frame and a detection frame N
Y
Perform a convolution operation on the characteristic of the
detection frame by means of a third convolutional layer to obtain a 204
third characteristic; and perform the convolution operation onthe |~ -/
characteristic of the detection frame by means of a fourth
convolutional layer to obtain a fourth characteristic
Obtain a classification weight and a regression weight of a local /_\_2/06
region detector based on the characteristic of the template frame
Y
Use the classification weight to perform the convolution operation
on the third characteristic to obtain classification results of the 208
multiple alternative boxes; and use the regression weight to perform ~ ~—/
the convolution operation on the characteristic of the detection frame
to obtain regression results of the multiple alternative boxes
Y
Obtain a detection box for a target object in the detection frame 210
according to the classification results and regression results of the = N/
multiple alternative boxes output by the local region detector



Separately extract, by means of a neural network, characteristics of a
template frame and a detection frame

Y

Perform a convolution operation on the characteristic of the template
frame by means of a first convolutional layer, wherein a first
characteristic obtained by the convolution operation is used as a
classification weight of a local region detector; and perform the
convolution operation on the characteristic of the template frame by
means of a second convolutional layer, wherein a second
characteristic obtained by the convolution operation is used as a
regression weight of the local region detector

v

Input the characteristic of the detection frame into the local region
detector to obtain classification results and regression results of
multiple alternative boxes output by the local region detector

Y

Obtain a detection box for a target object in the detection frame
according to the classification results and regression results of the
multiple alternative boxes output by the local region detector

v

Taking the obtained detection box for the target object in the
detection frame as a predictive detection box, train the neural
network, the first convolutional layer, and the second convolutional
layer based on label information of the detection frame and the
predictive detection box
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Separately extract, by means of a neural network, characteristics of a
template frame and a detection frame

v

Perform a convolution operation on the characteristic of the
detection frame by means of a third convolutional layer to obtain a
third characteristic; and perform the convolution operation on the
characteristic of the detection frame by means of a fourth
convolutional layer to obtain a fourth characteristic

Obtain a classification weight and a regression weight of a local
region detector based on the characteristic of the template frame

L 4

Use the classification weight to perform the convolution operation
on the third characteristic to obtain classification results of the
multiple alternative boxes; and use the regression weight to perform
the convolution operation on the characteristic of the detection frame
to obtain regression results of the multiple alternative boxes

Y

Obtain a detection box for a target object in the detection frame
according to the classification results and regression results of the
multiple alternative boxes output by the local region detector

Y

Taking the obtained detection box for the target object in the
detection frame as a predictive detection box, adjust the weighted
values of the neural network, a first convolutional layer, and a
second convolutional layer according to a difference between the
labeled position and size of the detection box for the target object in
the detection frame and the position and size of the predictive
detection box

FIG. 4

Neural network

|

First_ Second
convolutional convolutional
layer layer

|

Local region detector

Obtaining unit

FIG. 5

3/7

402

404

406

408

410

412



Pre-processing unit

Neural network

|

First Second Third Fourth
convolutional | | convolutional || convolutional | | convolutional
layer layer layer layer
Local region detector
Obtaining unit
Pre-processing unit
Neural network
First Second Third Fourth
convolutional | | convolutional || convolutional | | convolutional
layer layer layer layer

|

Local region detector

Obtaining unit

Training unit

FIG. 7

417




Template
frame

Detection
frame

Characteristic
Neural of template
network framie
Second First
convolutional convolutional
layer layer
Regression l Classification
weight weight
tracking +  Classification »
n branches -
. . Third Convolution result -
. con‘:l;)l;:ll;(ilonal characteristic operation I
v .
: o 2kx17x17 |
- 256%20x%20 -
Chiaracteristic TR e e S
of detection B B e LR S A . e -
n:::::i:x frame ' R“_g"“s‘"“ -
- branches Regression|;
- Fourth [ Convolutio result |«
; our operation '
256x22x22 ; Fourth | | characteristic [ | P ;
g layer 4kx17x17
s .
3x255%255 : 236%20=20 :

FIG. 8

5/7

Local region detector



Template
frame
3Ix127x127
Detection
frame
3x255%255

Neural
network

[Characteristic
of template

|

frame

Neural

network| |

256 X6 %6

(Characteristic |~
of detection
frame

256%22x22

........................................................ 1 0
First First - .
. lconvolutional characteristic ’
sL__laver (2k*256)x4x4 :
Classification| _. _ _______
Convolution v .
operation result . Classification
256%20%20 e 2kx17x17 result
Third Third Classification : Oe group
convolutional characteristic branches : —_—
layer T IITT= H K groups
"""""""" e e dxd
Second Second ; Y d,w ‘.jh
convolutional |_| characteristic
layer S —
(4k*256)X4X4 COHV‘(;iUtiﬂn RegreSSion [ R ———
operation | | result :
— Regression
: 4x17x17 g
- 256x20%20 result
’ Fourth Fourth Regression
con\ig;}letll_unal characteristic branches One group
Bess i s enssasisessssssssssessssnssssssanssssssssscsssnssnssssnsanassnal K groups

Local region detector

FIG. 9

6/7



Communication
part

‘ CPU l ‘ GPU ' ‘ ROM |

1/0O interface

‘ . I ‘ Output l ‘ Storage I‘Communication'
Input section section section section

‘ RAM |

Remoyable
medium

FIG. 10

717



