acquiring multiple types of video features of the Query Video

performing, according to the multiple types of the first video
features of the Query Video, sequence comparison on each of
the plurality of the existing videos respectively to obtain a
sequence comparison result of each existing video

performing a first ranking on the plurality of existing videos

according to the sequence comparison result, and taking the
first n existing videos in a first ranking result as first

candidate videos according to the result of the first ranking

determining the duplication level of the Query Video
according to the sequence comparison result of the first

candidate videos

Figure 1

sampling and extracting frames of the Query

the Query Video

each frame image

determining, according to each first image

images of the Query Video, a video feature of
the Query Video as a first video feature to obtain
a plurality of first video features

Figure 2

1/11

S21
Video to obtain a plurality of frame images of J

extracting multiple types of image features of J S22

feature of the same type of the plurality of frame J S23



acquiring one or more shift vectors

i

determining the pixel of the end point according to a
shift vector on the basis of taking each pixel in the
frame image as a starting point, and determining the
feature bit of the frame image based on each shift
vector according to the overall condition of the
difference between each starting point pixel and the
corresponding end point pixel

A

determining the feature bit corresponding to each shift
vector respectively, and determining a fence feature
corresponding to the frame image according to the
obtained plurality of feature bits

M S33

Figure 3
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determining, according to a frame image, a first matrix having a first
matrix dimension and a second matrix dimension; wherein, a point in
the first matrix is corresponding to a pixel in the frame image and the
value of the point in the first matrix is a three-dimensional vector which
is defined as a first vector representing the three color channels of a
corresponding pixel

— 541

A

arranging, on the first matrix, a plurality of first blocks, the number of
which in the first matrix dimension is less than the length of the first
matrix dimension of the first matrix, and the number of which in the
second matrix dimension is less than the length of the second matrix
dimension of the first matrix; for each first block, respectively
calculating the maximum value, the minimum value and the average
value of each dimension of a plurality of the first vectors contained in

the first block to obtain a 9-dimensional second vector

L S42

|
v

determining, according to the second vectors corresponding to the
plurality of the first blocks, a second matrix, the points of which are
corresponding to the first block and take the value of the second vectors
of the corresponding first blocks

543

l

repeating step S42 and step S43 until the first matrix is reduced into a
point having a value of a 3*N-dimensional vector, which is determined
as a pooling feature of the frame image

— S44

Figure 4
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Generating, according to the image feature of the
frame image, a plurality of groups each of which
contains a plurality of elements of the image feature

summing the plurality of elements contained in
each group respectively to obtain a sum value of
each group

pairwise pairing the plurality of groups to obtain a
plurality of group pairs

comparing each group pair respectively wherein
comparing the sum value of the two groups in each
group pair, and generating a binarized image
feature bit according to the comparison result

determining a binarized image feature on the basis
of the binarized image feature bit of the plurality of
group pairs

S

Figure 5

4/11

S51

S55



acquiring multiple types of second video features of an J S61

existing video, and each of which comprises a plurality
of second image features

A

determining the unit similarity between each second

image feature in each type of the second video feature f 562

and each first image feature in the first video feature of
the same type respectively to obtain multiple types of
unit similarities

\

determining a similarity matrix of the existing video

: .. S63
according to the average value or the minimum value J

of the plurality of the unit similarities

l

determining the similarity of the existing video and the J S64

Query Video according to the similarity matrix

Figure 6

defining a plurality of straight lines with the slope of a preset
slope set value in the similarity matrix as candidate straight
lines, and determining the straight line similarity of the
candidate straight lines according to the each unit
similarities contained in each candidate straight line

l

determining a candidate straight line enabling the straight

line to have the maximum similarity from the plurality of

candidate straight lines, and defining the candidate straight
line as a first matching straight line

A

determining the straight line similarity of the first matching
straight line as the sequence comparison score

Figure 7
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selecting a plurality of points with the maximum unit
similarities from the similarity matrix as extreme
points of similarity

-

A

fitting a straight line as a second matching straight
line in the similarity matrix on the basis of the
plurality of extreme points of similarity

=

A

determining a sequence comparison score according
to the plurality of unit similarities contained in the
second matching straight line

=

Figure 8
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counting in which second video features of the existing
video each first image feature occurs so as to match the
existing videos containing no less than the preset number of
first image features from the video database to serve as a
third candidate video set

\ 4

determining a term frequency of the first image feature in a
second video feature of the third candidate video on the
basis of the forward feature index

determining a document frequency of the first image feature
on the basis of the inverted feature index

)

determining a term frequency-inverse document frequency
score of the third candidate video according to the term
frequency of each first image feature in the second video
feature of the third candidate video and the document
frequency of each first image feature

ranking the third candidate video set according to the
obtained term frequency-inverse document frequency score
of each third candidate video to obtain a second ranking
result, and taking the first k third candidate videos as the
second candidate video set from the second ranking result

Figure 9
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duplicate video determining
device 100

video feature acquisition
module 110

sequence comparison
module 120

first ranking module 130

duplicate checking module
140

Figure 10

video feature acquisition module 110

sampling unit 111

first image feature extraction
unit 112

first video feature determining
unit 113

Figure 11
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sequence comparison module 120

second video feature
acquisition unit 121

unit similarity determining unit
122

similarity matrix determining
unit 123

sequence comparison unit 124

Figure 12

hardware device for determining
the duplicate video 300

memory 301

processor 302

Figure 13
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non-transitory
computer-readable
instruction

computer-readable
storage medium

D 400

T—

Figure 14
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power supply unit
1190

wireless
communication
unit 1110

A/V input unit
1120

user input unit
1130

sensing unit 1140

controller 1180

/1100

output unit 1150

interface unit 1170

Figure 15
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memory 1160




