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Link to the files and results: drive.google.com The translated video versions have filenames starting with ‘tr

1. Introduction

In order to compare Chinese news videos to that of any other country it is necessary to translate them to a common
language and English makes the most sense. So this pipeline extracts and translates Chinese text from a region that
the user specifies and creates a video with the translated version of the text attached below the running video. As of
now, this works best with subtitles that are written in white and are not too condensed character-width wise.
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https://drive.google.com/drive/folders/1ihoRm7JmH3m0LTeKCUVni7PlP_GGlEod?usp=sharing

2. Pipeline User Manual
2.1 Get a video

Have the video on your computer or download one from youtube.

2.2 Selecting the region to pick text from

Keep re-running the cell to see subsequent next frame to see visually what should be the pixel values for the
four boundaries of the region from where the text has to be picked

cap = cv2.VideoCapture (video name)
# next frame count = 1

starting frame number, starting frame = next frame (cap)

iteration = 1

next frame count=0

def next frame (cap):

global next frame count

global iteration

next frame count = 0

# count = 0
image=None
while next frame count != I15*iteration
success, image = cap.read()
next frame count=next frame count+l
starting image=image

cv2 imshow (starting image)

iteration = iteration + 1

return next frame count - 1, starting image
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A figure like this above will appear for you to read the top, bottom, left and right boundaries using the scales on x
and y axes

2.3 Create a list of frames

Run the cell that creates a list of frames where every 15th frame is stored in a numpy array form. Done using

opencv

list of frames = get every 15th frame (full video path)

2.4 Keeping frames with distinct subtitles

Run the corresponding cell to sift through the list of frames from the video and select only the frames having
distinct subtitles so that time can be saved from translating the same piece of text repeatedly. This is done by first
cropping the rectangular region specified. Then that cropped image is binarized!" to make the subtitle text stand out

from the background, making it easier for the OCR to run on it which will happen later on.



CETV 4
O E

=W

fﬁ‘a%?ﬂieﬁ e |

4 ENAMEEELFRRZIEF T

Original image Binarized image

Then the binarized image is compared with that of the previous frame and if they are similar then this new frame is
ignored. Otherwise this frame is scanned for text by easyocr™ looking for Chinese and English text and the results

are stored in a format as shown below.

(129, '"HEMMEETSE2021 FEXREFEMIEBR', 0.5912623560443827]

It is the frame number of the video divided by 15 as every 15th frame was picked earlier, followed by the Chinese
text and lastly the confidence score.

e Comparison was done using the module sewar-which has many ways to compare two images, I chose the rmse
way.

e Text extraction was done using the module easyocr-which has multilingual support and in that [ had chosen
Chinese and English text to be extracted

e Because of binarization being used currently only white subtitles’ text can be extracted but an easy improvement
would be to extract text from the original image and only if by a heuristic it is detected that the text recognized is
not accurate or complete then do another extraction after binarization

2.5 Translating the text

Using google translator module deep-translator'! all the Chinese texts are translated. The corresponding cells clean
the text meaning they skip over the numbers, remove the special characters and spaces as deep-translator allows

only alpha-type characters in the text sent to it for translation.

After translation the list of results looks like a list of the following where the english bit at the end is the new
addition

(129, '"BFfLSTSEF202 1 FEXESESEEMEE, 0.5912623560443827, ['We estimate this

year', '2021', 'Year should have annual growth']]



2.6 Refining the translated text

Often slightly varying translations get created from the same subtitle in the video, this is refined by picking the one
with the higher confidence score. This can be expanded to be able to replace each occurrence of a line of text,
consecutive or not, with the one with the highest confidence score. Similarity between two pieces of text is checked

using the diff1ib’s SequenceMatcher!’

2.7 Creating bordered frames

Next for each frame in the video some space is added below the video to put the Chinese text extracted and the
English text in and the aforementioned text is pasted in that space. Done using the python’s imaging library
Pillow!®’. The font required also should be present in the current working directory and it should be a unicode font to
be able to work with the chinese characters. [ am using Arial-Unicode-Bold.ttf whichIa downloaded from the

net and place it in the working directory
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Will be able to show proof of vaccination in a simple way Including those who don’t have smartphones

Frames with extra space and translated text added

2.8 Creating the video

Next, the bordered frames are put together to make a video. Audio is extracted from the original video and put with

the video, creating the final video. Done using the module moviepy!”

3. Improvements

3.1 Selecting the starting frame
In a news video there are often animations at the start of the video, so I tried to detect when those animations have

subsided and plain news narration has begun. I did it by setting a condition that when text kept appearing in a



certain location consistently the start of the time whence that started happening can be identified as the starting
frame. But there were issues like at multiple places on the screen there’ll be such kinds of texts. If one then restricts
the location to search this text then too there can be texts like the channel name or weather or the time showing

texts. So there’s still scope for this feature to be added.

3.2 Detecting and correcting for condensed text
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Often in news channels the headline will be shown in a condensed font and the easyocr!! does not recognize this
accurately. So an approach to solve this could be to detect the width of any one character in this condensed text and
resize this image so that the character width and height matches that of a standard subtitle. I could achieve the latter
but it was a hit and miss while trying to detect the width of any one character in the condensed text form. So this
can be improved.

3.2 A way to capture the following in separate channels even though collected at once by the OCR’s
result, while also ignoring the advertisement and channel logo and other insignificant persistence
texts:

1. headlines relevant to what is on screen,

2. subtitles,

3. headlines not relevant to what is on screen

4. text in the images or videos of the news that is being presented

This was a particularly tough challenge as in every other news channel’s video the placement of these lines slightly
vary. Though I tried to predict by the heuristic that if there are 3 lines of text in the lower half of the screen then I
can attribute the lower two to be the subtitle and the headline but then sometimes there is the news ticker present
too as the third line. So the only way to make the distinction between which is which seems to be to use the amount
of time a certain text is present on the screen and the way that text appears and leaves the screen (especially to
distinguish a news ticker)



3.2 Capturing news ticker/slider/crawl headlines and finding a way to accurately find the starting and ending
of a sentence
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The lowermost line is being referred to here where the news crawl runs horizontally and as the style of the space
between two sentences is different in different news channels too this turned out to be a tough challenge to
efficiently capture a sentence’s text and ignoring its presence in the subsequent frames by recognizing using only
partial text that that sentence has already been considered



3.2 Transcribing from audio is one option but expensive

There is no open source tool that outputs a transcript from audio in Chinese language. There are services that
provide multilingual transcription from an audio snippet, like sonix.ai and it is quite accurate, just that it is not free.
For example, sonix.ai costs around $10 for 1 hour of transcription.

Following is the result from using sonix.ai on this video https://www.youtube.com/watch?v=fhligl vrPQ
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If there is a war between the two sides of the strait, the number of casualties in the first wave may exceed 240,000.
Therefore, the Medical Bureau of the Ministry of National Defense will spend 4.1 billion yuan next year to improve the
efficiency of wartime treatment. Do you think it is deceptive to come and listen to the opinions of the people? Friends come
to find names and spend money indiscriminately that is. The king surrendered when the battle started, and he didn't need to
spend the money. This is because I think we will surrender right away, so we don’t need to spend this money. He and 24,000
were killed and injured. It’s too miserable. Your hope is not to do this, not to happen. I am the one who pushed Taiwan to
war. This is now. The DPP government of ah, speechless, is really speechless to this government. When the leader of a
government tries to avoid conflicts between the two sides of the strait as much as possible, instead of deceiving the people
with such words. . Of course it will. Then the child thinks so. Are you worried about a war between the two sides of the
strait? No, I don’t think it’s because it won’t go to war. The United States will protect us. It’s absolutely impossible. The
United States is absolutely unable to help me go to Taiwan. So from 240,000 people, they all love me. I haven’t thought
about it. It’s terrible. Ah, it's just by the force of the Chinese Communist Party after great power politics, the United States
should not be able to speak. The United States and Japan should not really help Taiwan. It’s just talking about it. I don’t
know how to go online because it’s not my business, so I won’t because I don’t think I can fight. When I arrived in Taiwan, I
felt that I would not fight Taiwan because there are many countries that may need to be beaten even more. It would be too
straightforward. Now young people should hate war, right? No one likes to fight. It's that simple. The Winter Olympics will
know that if the people of Taiwan do not awaken, then the two sides of the strait will really enter another state of affairs. It
really makes no sense to stop playing with ideology. Then I will be fine. I'm very arrogant and totally right, he, yeah, just
think of a way now. I’'m on holiday. So I’ve heard that if it is really unfortunate, the fight may end within a few hours, so I
didn’t wait. Don't you think oh, all of a sudden, our people are suffering and standing up on my end, he will follow us at the
station, maybe he is the one who escaped from Xiantao. I think it is necessary to do a good job and to stand up so that a boss
must surrender immediately when the trial starts. The most popular answer is for the 4.1 billion you think you should spend
it. Leave a message to tell us.



https://www.youtube.com/watch?v=fhIiq1_vrPQ

4. Results

Please check out the videos on this link for the results:

https://drive.google.com/drive/folders/1ihoRm7JmH3mOL TeKCUVni7PIP_GGIlEod?usp=sharing
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The translated video versions have filenames starting with ‘tr

Screen captures from a small clip are shown below:
It tells the following story:

Look at Shaoxing City in Zhejiang. They are the largest in the world. The important town of the textile
industry of printing and dyeing. That especially this place in Kegiao District

He said he didn't expect Zhejiang province to ask me to cut off the electricity. It will shut down the
factory completely if they limit the electricity. So look at the current operating rate. Probably about 4
can't make it 5 into the left and the right . He said that | want to increase the printing and dyeing fees
by 10%, this creates a butterfly effect. The downstream must also rise.
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Look at Shaoxing City in Zhejiang They are the largest in the world
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The important town of the textile industry of printing and dyeing That especially this place in Kegiao District



https://drive.google.com/drive/folders/1ihoRm7JmH3m0LTeKCUVni7PlP_GGlEod?usp=sharing
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He said he didn't expect Zhejiang Province Asked me to cut off the electricity
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1 will shut down the factory completely if I limit the electricity
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Probably about 4 Can’t make it 5 Into the left and right That 4 Can't make it 5 Into the left and right
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He said that | want to increase The printing and dyeing fee 10
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This creates a butterfly effect The downstream must also rise
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