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ABSTRACT

A Method for Generating a 3D Real Model

According to an embodiment, a method for generating a real-life customized scenario from a
video having a plurality of image frames is disclosed. The image frame may be divided into a
plurality of regions and at least one characteristic of the image frame may be determined. The
method may include identifying image pixels related to at least one object in the image frame
using a convolution network method. The method may further include identifying image pixels
related to at least one object by segmenting & parsing the image frame. The image pixels of
the objects identified through both methods may be compared pixel b3_' pixel basis to generate
an object identification map. After objects identification, the characteristics of the image frame

may be corrected and a three-dimensional model may be generated using the correcied image

frame and the object identification map.
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FIELD OF INVENTION

The invention generally relates to image and video processing technology and more

particularly to a method for generating a real-life customized scenario from a video.
BACKGROUND

With the rapid growth in technology, the ability to provide a computer generated virtual
environment has become a reality. Such virtual environments have been proven effective for
training systems, such as for driver training, pilot training, surgical procedures etc. The system
involves combining pre-recorded or computer generated visual information with a real-world
environment to provide the perception of a desired environment. For example, a driver's
training simulator may include a physical-representation of the driver's seat of an"antomobile
with a video or computer-generated image of a road. The image is made to be reactive to the
actions of the driver, by changing speeds and perspectives in response to ac.celeration, braking

and steering by the dnver.

However, the testing in virtual cnvironments has showed that the virtual environment does not
satisfy all the real-time conditions. Besides, the virtual environment appears cartoonish and
doesn’t provide the same feel as that of the real-life driving. There is a further possibility that
an ADAS (Advanced Driver Assistance Systems) algorithm, that works fine in the virtual
environment might not work in real time condition beca}use of continuous changing of

environmental conditions.
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Testing in real time has also been performed, but it is difficult to test all the scenarios. For

recording all possible test cases, where each test case covers all possible scenarios, we need
huge database or we need to record a video for more than a million hours. As per Euro NCAP
(New Car Assessment Programme) statement, at least 9.5 billion hours of data is required for

real time testing of ADAS algorithm.

Hence there is a need for an improved method for generating a real-life customized scenario

from a video.
SUMMARY OF THE INVENTION

According to an exemplary embodiment of the invention, a method for generating a customized
real-life scenario from a video is disclosed. The video may include a plurality of image frames, __ _ . .
where each of the image frame may be divided into a plurality of regions. The method may
include determining at least one or more of the characteristics of the irﬁage frame. The method
may further include a step for identifying one or more image pixels related to at least one object
in the image frame using a convolution network. The image pixels related to at least one object
in image frame may be again identified by segmenting & parsing the image frame. The image
pixels of the objects identified through the convolution network method and the segmenting
and parsing may be compared on pixel by pixel basis to generate an object identification map.
After the objects are identified, the characteristics of the image frame identified earlier may be

corrected as required. A three-dimensional model may be generated using the corrected image

frame and the object identification map.
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BRIEF DESCRIPTION OF DRAWINGS

Other objects, features, and advantages of the invention will be apparent from the following

description when read with reference to the accompanying drawing.

Figure 1 illustrates a flow chart of a method for generating a real-life customized scenario from
a video having a plurality of image frames, according to an exemplary embodiment of the

invention.
DETAILED DESCRIPTION OF DRAWINGS

The following description with reference to the accompanying drawing is provided to assist in
a comprehensive understanding of exemplary embodiments. It-includes-various-specific details-
to assist in that understanding but these are to be regarded as merely exemplary. Accordingly,
those of ordinary skilled in the art will recognize that various changes and modifications -of the
embodiments described herein can be made without departing from the scope and spirit of the
invention. In addition, descriptions of well-known functions and constructions are omitted for

clarity and conciseness.

Figure 1 illustrates a flow chart of a method 100 for generating a real-life customized scenario
from a video, according to an exemplary embodiment of the invention. The method 100 may
be employed for generating various real-life environments for purposes such as, but not limited
to, testing, gaming, entertainment etc. The video used for generating the real-life environment
may include a plurality of image frames which when viewed in a sequence, plays as the video.

The video having a plurahty of image frames may be of a real life envnronment According to
PATENT OQFFICE CHEMNAT 27 L2238 09:
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an embodiment, the video may be of a real-life road traffic condition including multiple objects

such as, but not limited to, vehicles, pedestrians, buildings, trees etc. According to another
embodiment, the video may be of a real-life flight condition. According to an embodiment, for
capturing the road traffic conditirons, a video recording device may be mounted on a vehicle
and the vehicle may be driven on the road which needs to be recorded. The video recording
device may be a camera or a camcorder mounted on the vehicle such as, but not limited to car,
truck, bus etc. The distance driven by the vehicle along with the video recording device may
depend on the tests to be performed on the real-life customized scenario and the distance may
vary from metres to kilometres. By way of an example, the real-life road traffic environments
are used in Automated Driver Assistance System (ADAS) for testing road vehicle driving
systems. The real-life flight conditions are used in flight simulation for training civilian and
military pilots. The real-life environment video recorded by the video recording device may be

stored in a video repository.

At step 102, the method 100 collects the recorded video from the video repository. The video
repository may be a data storage server/device such as, but not limited to cloud, hard drive, pen
drive, compact disk etc. The recorded video may be fed to a real drive simulator system. The
real drive simulator system may be used for driver trainings and for conducting research in
human factors such as, but not limited to, monitoring driver behaviour, monitoring driver
performance, monitoring driver attention etc. The real drive simulator system may be further
used in vehicle industry to design and evaluate new vehicles or new advanced driver assistance

systems.

At step 104, the method 100 divides each of the image frame in the real drive simulator system

into a plurality of regions. According to an embodiment, the image frame may be divided into
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3*3 regions. According to another embodiment, the image frame may be divided into 4*4

regions. According to yet another embodiment, the number of regions into which the image
frame is divided may be decided by the user depending on the parameters such as, but not
| limited to, size of the image frame, number of objects in the image frame, clarity of the image
| frame, etc. As will be appreciated by those skilled in the art that the image frame may be divided
for determining the regions of interest and the number of divided regions may vary based on

different environments.

At step 106, the method 100 determines the value of at least one or more characteristics of the
image frame. The value of at least one or more characteristics may be determined by analysing
each of the plurality of regions of the image frame. The characteristics may indicate the day or
night time of the environment. In other words, the characteristics of the image frame may
--—- - —-indicate whether the-image is-of-morning-or-afternoon-or.night..The.characteristics of theimage__
frames may be hue, saturation, gamma and white balance information. The values of the

characteristics of the image frames may be altered to modify the image frame as per user

ption(Complete)

requirements. By way of an example, the user may change the characteristics to convert an
image frame having morning characteristics into an image frame having night characteristics.
The change of characteristics may enable the user to create the real-life customised

environment as per his requirement.

At step 108, the method 100 identifies at least one or more image pixels of at least one object
in the image frame. The identification of the at least one or more image pixels of the at least
one object may be detected from the regions of interest. The objects in the image frame may
include elements such as, but not limited to, road, sky, person, trees, vehicles, buildings, clouds
P & T E N Ste. Bypwayiof-ap example; the 40!94?_cts n t_;h@_‘;zV}dEfo the refi!-!:l‘fe rgiag;i{_l;__;‘agﬁ%.condltlon may
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be road, pedestrians, vehicle etc. and the objects in the video of real-life flight condition may
be sky, clouds, birds etc. According to an embodiment, the image pixel of the object may be
identified by a convolution network. The Convolution network may analyse the image frame

with convolution layers to identify the objects in the image frame.

At step 110, the method 100 repeats the step of identifying at least one or more image pixels
related to at least one or more object in the image frame. The objects in the image frame may
include elements such as but not limited to road, sky, person, trees, vehicles, buildings, clouds
etc. By way of an example, the objects in the video of real-life road traffic condition may be
road, pedestrians, vehicle etc. and the objects in the video of real-life flight condition may be
sky, clouds, birds etc. In this step 110, the image pixels related to the object are identified by
segmenting and parsing the image frame. In segmenting and parsing, the image frame is
segmented and parsc into diffcrent image regions associated with semmantic categories, such as

road, person, vehicle etc.

At step 112, the image pixels of the objects identified in step 108 by convolution network and
the image pixels of the objects identified in stcprllO by segmenting and parsing the image
frame may be compared on pixel by pixel basis to generate an object identification map. The

image pixels of the objects are collected across multiple image frames.

At step 114, the characteristics of the image frames identified in step 106 may be corrected.
The characteristics of each of the image frames may be corrected to perform changes in the
image frame. These characteristics may enable a user to convert the lighting conditions of the

environment to day or night conditions in the image frame. The conversion of the
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limited to adaptive gamma correction, convolution networks etc. The charactenstics may be
further corrected to synchronise each of the objects along with the other objects in the image

frame.

At step 116, the method 100 maps all the image frames in a three-dimensional space to generate
a three-dimensional model. The three-dimensional model may include the objects in a three-

dimensional view.

According to an embodiment, the objects in the image frame may be removable from the video
captured by the video recording device. To remove the object, the pixels of the object may be
removed from the image frame. On removing the pixels of the object, the pixels are replaced

by the neighbouring pixels. The neighbouring pixels may replace the space left by the pixels

According to an embodiment, the objects may be added or moved in the video captured by the
video recording device. To add an object, the three-dimensional object may be added at the
required position in the three-dimensional or two-dimensional model. The added object may
be further synchronized with the other objects in the three-dimensional or two-dimensional

model.

It is understood that the above description is intended to be illustrative, and not restrictive. It
is intended to cover all alternatives, modifications and equivalents as may be included within
the spirit and scope of the invention as defined in the appended claims. Many other

embodiments will be apparent to those of skill in the art upon reviewing the above description.
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claims, along with the full scope of equivalents to which such claims are entitled. In the

appended claims, the terms “including” and “in which” are used as the plain-English

equivalents of the respective terms “comprising” and “wherein,” respectively.
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We claim:

1. A method for generating a real-life customized scenario from a video, the video

having a plurality of image frames, the method comprising:
step | - dividing each image frame into a plurality of regions;
step 2 - determining at least one of the characteristics of the image frame;

step 3 - identifying one or more image pixels related 1o at least one object in

the image frame using convolution network method;

step 4 - repeating the step of identifying the image pixels related to at least one

object in image frame by segmenting & parsing the image frame;

step 5 - comparing the image pixels of the objects identified in step 3 and step

4 on pixel by pixel basis to generate an object identification map;

(Title Page)

step 6 - correcting the characteristics of the image frame identified in step 2;

and

step 7 - generate a three-dimensional model using the correcled image {rame

and the object identification map.

The method for generating a real-life customized scenario from the video as claimed
in claim 1, wherein the characteristics of the image frame include hue, saturation,

gamma and white balance information.

i
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3. The method for generating a scenario from the video as claimed in claim 1, wherein
the image pixels of the objects identified in the object identification map are mapped

in a three-dimensional space to generate a three-dimensional view of the objects.

4. The method for generating a scenario from the video further comprising:
removing the image pixels of the objects identified in the object identification
map; and

replacing the image pixels of the object with the neighboring pixels.

5. The method for generating a scenario from the video further comprising:
placing the three-dimensional object at a desired position in the three-
dimensional or two-dimensional model; and
synchronizing the three-dimensional object with the three-dimensional or two-

dimensional model.
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