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Frame Rearrangement Method by Time Information
Remarked on Recovered Image
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ABSTRACT

To analyze the crime scene, the role of digital evidence such as CCTV and black box is very important.
Such digital evidence is often damaged due to device defects or intentional deletion. In this case, the
deleted video can be restored by well-known techniques like the frame—based recovery method. Especially,
the data such as the video can be generally fragmented and saved in the case of the memory used almost
fully. If the fragmented video were recovered in units of images, the sequence of the recovered images

may not be continuous. In this paper, we proposed a new video restoration method to match the sequence

of recovered images. First, the images are recovered through a frame-based recovery technique. Then,

after analyzing the time information marked on the images, the time information was extracted and

recognized via optical character recognition (OCR). Finally, the recovered images are rearranged based

on the time information obtained by OCR. For performance evaluation, we evaluate the recovery rate
of our proposed video restoration method. As a result, it was shown that the recovery rate for the
fragmented video was recovered from a minimum of about 47% to a maximum of 98%.

Key words: Video Restoration, Time Information, Rearranging Frames, Rearranged, Optical Character

Recognition
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Table 1, Blackbox information used in the experiment,
no File name Model Format Codec Size FPS type
WxH

1 | EVT_2019_03_11_08_20_24_F INAVI Z300 MPEG-4 AVCl1 1920x1080 | 29.97 1

2 | IRec0_20160306_144113 MD-200R MPEG-4 AVCl1 640x480 29.512 1

3 | MAN_2016_03_13_16_29_40_D INAVI V500 MPEG-4 AVC1 1280720 | 30.067 1

4 | moel_0194_20160808_083057_P Winycam alpha | MPEG-4 AVC1 1280%720 30.00 1

5 | MOT_2020_07_16_15_30_55_R INAVI QXD300 | MPEG-4 AVCl1 1920x1080 | 14.985 1

6 | EVT_2019_07_21_07_40_00_F INAVI V900 MPEG-4 AVCl1 1280x720 29.97 1

7 | REC_2016_07_20_14_26_54_F INAVI QXD90 | MPEG-4 AVCl1 1920%1080 | 30.00 1

8 | 20000311_214246_E1 El AVI AVCl1 1920%1080 | 28.712 2

9 | EVT_2016_04_27_21_06_33 INAVI MPEG-4 | mp4v-20 720%480 12.421 2
10 | MOVI3838 MOVI AVI MJPG 1920x1080 | 30.00 2
11 | PMOT_2016_03_28 10_10_00_D PMOT AVI H264 1920x1080 | 14.98 2
12 | 12180032 - AVI MJPG 1280x720 30.00 3
13 | 20160219_083939_I2 Urive AVI AVC1 1920x1080 | 19.901 3
14 | 20160627_192529_DRV - MPEG-4 AVCl1 1280x720 | 15.049 3
15 | mdr_20160530_055526_12 Urive MPEG-4 AVCl1 1280x720 | 13.081 3

[Uri

velZ.9]1 Z2016-82-19

28169219 A8:39:52

(2608 :63:11-21:43:84] FIBBA11981Z7 )

TICK Beay

[20086:03:11-21:43:684]

88:39:52

Fig. 5. The image types used to evaluate OCR performance, (a) Type—1, (b) Type—2, and (c) Type—3 time information,
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Table 2, Frame alignment performance by the recognized
time information,

Frame recovery rate [%] Ave.
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Fig. 6. Frame alignment result by recognized Type—1 time information, (a) Unaligned frame groups and (b) Frame
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Fig. 7. Frame alignment result by recognized Type—2 time information, (a) Unaligned frame groups and (b) Frame
alignment results,
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#1 Frame,

#2 Frames #2 Framey

#3 Frame, #3 Frame; #3 Frame; #1 Frame; #1 Framey

#1 Frames #‘I Frameg #3 Frames #3 Frame5 #3 Frame; #3 Frameg

#4 Frame; #4 Frame, #4 Frame; #4 Frame, #1 Frame; #1 Frameg

(a)

#1 Frame, #1 Frame, #1 Frames #1 Frame, #1 Frames #1 Frameg

#3 Frame; #4 Frame, #4 Frame,

(b)

Fig. 9. The results of the proposed method, (a) The part of decoded frame image and (b) rearrangement of decoded
frame images using time information,
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