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AbstractAbstractAbstractAbstract

In this thesis we have developed a framework with an open architecture that has been

designed and implemented in MATLAB. The framework gives its users the extensibility,

simplicity and flexibility. The application of this framework frees the end users from much

programming in administrative tasks. Since, the common video, live video and image

processing tasks are implemented inside the framework this results in a user friendly live

Video and Image processing GUI. The framework has been developed with an open

architecture in mind hence it gives users the freedom to manipulate the functions inside the

framework.
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CHAPTERCHAPTERCHAPTERCHAPTER 1111 :::: IntroductionIntroductionIntroductionIntroduction

Image processing is a form of signal processing where an input in the form of an image e.g. a

photograph or a video frame is processed. The output can either be in the form of an image or

concerns a set of characteristics or parameters of the image. Image processing involves

changing the nature of an image in order to either improve its pictorial information for human

interpretation or render it more suitable for autonomous machine perception [1].

The application of image processing is present in a vast number of fields ranging from

medical science to military usage [2] [3]. A huge number of techniques enrich the subject of

image and video processing. In our thesis, we have put forward efforts to create an open

architecture framework for live video and image processing and while doing so, we have

included some general image processing techniques in the framework. This way we tried to

make things easier and convenient for people whose work requires them to use the techniques

of image processing on a daily basis. An open architecture of the framework would mean,

users can cater to their needs and make changes accordingly be it to add some extra

techniques to the framework or modifying the existing ones. Image processing algorithms can

be placed in three levels. The lowest level sees the use of techniques that deals directly with

the raw, possibly noisy pixel levels, while denoising and edge detection being good examples

of it. The mid level algorithms utilize the low level results for further means such as

segmentation and edge linking. Finally, the highest level uses the lower level results to extract

semantic meaning; a good example of this is handwriting recognition [4]. However, in this

thesis only the low level and the mid level image processing algorithms are being

implemented while the high level algorithms are left out for future work.
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1.11.11.11.1 BackgroundBackgroundBackgroundBackground

Image information is one of the most important ways people use to connect with the outside

world. An average person gets 80% of the necessary information in daily life from the eyes

and the information which the eyes receive is the image information [5]. Modern day

scientific research, military technologies, industrial and agricultural sectors, medical science,

meteorological research and some other areas such as astronomy gains a lot from the field of

image processing [6] [7].

Nowadays, people are using more and more image technologies to know and judge things and

solve practical problems. For example, because of the space technology development program,

the man-made satellites take a large number of pictures be it of the ground or the space,

people can make use of these pictures to know more about the earth's resources, global

meteorology and the pollution episodes and so on. In medical science, the doctors can

analyze the X-ray to observe medical slicing image of human body. This too is made possible

due to image technologies such as image processing. In industrial level applications, technical

staff takes information from the television pictures that show them the model of the product

for production.

Now that we know the importance of image information in daily life be it in a personal level

or industrial level, we have worked in our dissertation in a way to make acquiring image

information better and more efficient. While acquiring images from a video, it is important

that the image information remains accurate. It is important that the conversion of from video

to frames is mapped correctly, so that the information remains the same. A person may as

well need to acquire some information from the frames that are complex and for this the need

of getting to see the right properties of the images are very important. This is why we have

also included image processing functions in the framework that we have created. By using

these, not only can the user of the framework gets to see the accurate image information but

can also make changes to it based on need.
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CHAPTERCHAPTERCHAPTERCHAPTER 2222 :::: TheTheTheThe FrameworkFrameworkFrameworkFramework

2.12.12.12.1 AcquiringAcquiringAcquiringAcquiring ImageImageImageImage

For the thesis work "Design and Implementation of an Open Architecture Framework for Live

Video and Image Processing", in the framework that we have come up with in our thesis, we

have created a part where a set of images or frames can be acquired from an .avi video format.

The acquired images or frames can then be stored as any picture format. This can later serve

the purpose of the users who would like to apply image processing techniques on the set of

images or on the video as a whole.

In the MATLAB GUI, there is one pushbutton and three edit boxes as shown in Fig. 2.1.1.

The user can click the pushbutton, "Read AVI and get image" to read the avi and acquiring all

the frames in the avi. The function for this purpose which has been named, "INavi2image",

requires three parameters and these parameters can be acquired from the edits of "FileName",

"PicName" and "Format".

Fig 2.1.1 Section of the interface to acquire images from .avi file format

Acquiring image part is the input part of the thesis. To acquire images, we have to read the

video first. This task has been accomplished by using the mmreader function. By using the

mmreader function, video data can be read from a multimedia file in the MATLAB

workspace. The file formats that mmreader supports vary by platform, and this has been

shown in Fig 2.1.2.
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AllAllAllAll
PlatformsPlatformsPlatformsPlatforms

MotionMotionMotionMotion JPEGJPEGJPEGJPEG 2000200020002000 (.mj2)(.mj2)(.mj2)(.mj2)

WindowsWindowsWindowsWindows AVI (.avi),
MPEG-1 (.mpg),
Windows Media Video (.wmv, .asf, .asx),
and any format supported by Microsoft DirectShow.

MacintoshMacintoshMacintoshMacintosh AVI (.avi),
MPEG-1 (.mpg),
MPEG-4 (.mp4, .m4v),
Apple QuickTime Movie (.mov),
and any format supported by QuickTime as listed on
http://www.apple.com/quicktime/player/specs.html.

LinuxLinuxLinuxLinux Any format supported by your installed plug-ins for GStreamer 0.10 or
above, as listed on
http://gstreamer.freedesktop.org/documentation/plugins.html, including
AVI (.avi) and Ogg Theora (.ogg).

Fig 2.1.2 List of file formats supported by the mmreader function in various platforms

obj = mmreader(filename) constructs obj to read video data from the file named filename. The

mmreader constructor searches for the file on the MATLAB path. If it cannot construct the

object for any reason, mmreader generates an error.

By the help of a for loop, all the frames of the video file are then obtained. After getting all

the frames, the frames are saved by the usage of the imwrite function to the folder in which

the user would like. The parameters needed by the imwrite function can be gathered from

three inputs given by the user. They are: directory, picname and picformat. The directory is

where the user wants to save the frames. The picname is the picture name which the user

would like to give. The picformat can be of the picture formats such as ‘.jpg’, ‘.bmp’, ‘.png’,

etc. ‘.jpg’ picture format is preferred over the others here since the pictures of this kind of

format are small and saves a lot of space in the hardware.

http://www.apple.com/quicktime/player/specs.html
http://gstreamer.freedesktop.org/documentation/plugins.html
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2.22.22.22.2 LiveLiveLiveLive VideoVideoVideoVideo FeedbackFeedbackFeedbackFeedback

Since our thesis work required us to process live videos, we have added a section in our

framework where the user if equipped with a webcam can acquire an image upon wishing to

do it. This gives the user tremendous amount of flexibility, since for processing a video or an

image instantaneously; the user will not be required to record a video separately. Instead, the

user will be having the option to use the framework to acquire as many frames from the

webcam and apply image processing algorithms available inside the framework. The interface

for the Live Video Feedback in our framework can be seen in Fig. 2.2.1

Fig. 2.2.1 Interface for Live Video Feedback

The “Connect Cam” button works in a way where firstly a global variable is declared. Then a

video input object is created which is stored in the global variable that has been declared

before. A video input object represents the connection between MATLAB and an image

acquisition device in our case which is the webcam. While, the video input object is created,

two parameters are required i.e adaptorname along with the deviceID. To find out the adaptor

that is used to communicate with the device, the text string adaptorname is used. During our

implementation of the GUI, we have used ‘winvideo’ as our adaptorname. The adaptorname

available on the system of the user of this GUI can be acquired from MATLAB by typing in

the command imaqhwinfo. The deviceID here is a numeric scalar video that identifies a

particular device available through the specified adaptor. The ReturnedColorSpace is then

implemented. Its property specifies the color space that a user would want the toolbox to use

while returning data to the MATLAB workspace. The relevancy of the function,

ReturnedColorSpace, lies on the fact that since functions such as getsnapshot, getdata and



17

peekdata are used while the user tries to capture a frame from the cam in real time. In our

framework we have specified the ReturnedColorSpace the value of ‘rgb’ since we wanted the

user to acquire a colour image when the “Connect Cam” is pressed. Apparently, there are

other color spaces as well, consisting of MATLAB grayscale color space, MATLAB YcbCr

color space(YUV) and conversion of grayscale Bayer color patterns to RGB images.

However, the “bayer” color space option can only be chosen once the camera used has a

default returned color space of grayscale. The above property along with its value is set to the

video input object created value. After that, the source used for the acquisition is selected and

finally a preview of image frames is shown. This connects the cam and shows what the cam

sees in real time once it is connected.

The “Take Pic” button captures an image frame from the live video preview shown by the

camera in real time. The video preview window that comes up once the “Take Pic” button is

pressed is shown in Fig. 2.2.2

Fig. 2.2.2 Video Preview Window showing the real time video from the cam
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To acquire an image from the live video preview, the getsnapshot function from the

MATLAB image acquisition toolbox is used. This function immediately returns a single

image frame. The syntax used in the framework is I = getsnapshot(vid). One single

image frame, I is immediately returned from the video input object vid. The frame of data that

is returned is independent of the video input object FramesperTrigger property and also has

no effect on the value of the FramesAvailable or FramesAcquired property. The image frame

acquired is stored in the global variable, I, for further purposes. The frame, as mentioned

before, is returned to the MATLAB workspace in its native data type using the color space

specified by the ReturnedColorSpace property. The frame is shown by creation of an object,

axes. The low level function, axes creates an axes graphics object in the current figure using

default property values. It is a low-level function for creation of axes graphic objects. The

properties of the axes used to show the graphics object, are default for any that have not been

defined. Fig. 2.2.3 below gives an outlook to how the interface looks once the “Take Pic”

button has been pressed and the frame captured can be seen as a current figure in the interface.

Fig 2.2.3 Interface outlook after the “Take Pic” button pressed with an overview of the

captured frame

The object vid has to be a 1-by-1 video input object and the frames in the variable, I, is

returned as an H-by-W-by-B matrix where:

H is the image height, which is defined by the ROIPosition property.

W is the image width, which is defined by the ROIPosition property.

B is the number of bands associated with the object, vid, as defined in the NumberOfBands

property.
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To process the frames or images taken by the cam, they have to be saved and stored first. For

this a standard dialog box is opened for saving files when the “Save” button is pressed. The

dialog box is shown below in Fig. 2.2.4.

Fig. 2.2.4 Standard dialog box for saving the captured frame

The syntax [FileName,PathName] = uiputfile displays a modal dialog box for selecting or

specifying a file to be created or saved, The dialog box lists the files and folders in the current

folder. If the selected or specified filename is valid, uiputfile returns it in FileName and the

path to Filename is returned in Pathname. If no output arguments are provided, the filename

alone is returned. While typing into the dialog box, if either of the wildcard characters '*' or '?'

is typed as a file name, uiputfile does not respond to clicking Save. For this, the wildcard

characters have to be cancelled or removed, otherwise the dialog box remains open. This

restriction applies to all the platforms, even to file systems that permit these characters in file

names.

If the user specifies or selects a filename that already exists, a warning dialog box opens. The

warning dialog box is shown in Fig. 2.2.5.
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Fig. 2.2.5 Warning Dialog Box

Yes has to be selected by the user to replace the existing file and the name of the file is

returned whereas selection of No will take the user back to the dialog box and 0 is returned. A

successful execution of uiputfile would return the name of a new or existing file designated by

the user.

The getframe command is then used to capture the frame from the cam. Since, this command

returns a movie frame, it is a snapshot (pixmap) of the axes that has already been created and

where the video from the cam is being seen. The frame that is returned has two fields:

• cdata— The image data stored as a matrix of uint8 values. The dimensions of F.cdata

are height-by-width-by-3.

• colormap — The colormap stored as an n-by-3 matrix of doubles. F.colormap is

empty on true color systems.

Based on the size of the axes in pixels when getframe is called, the resolution of the framed

image can be understood. Since, the getframe command takes a snapshot of the screen, if the

axes is small in size, which it is, due to limited resource of space in the framework getframe

captures fewer screen pixels. Thus the captured image may have poor resolution if enlarged

for display.

The “Resize” button is added to the framework, to give the user more flexibility in terms of

image size. The user, after acquiring the frame from the cam in real time, can make the image

smaller or larger according to needs. Firstly, the frame that is to be resized is acquired by

using the function uigetfile. This opens up a standard dialog box for retrieving files. In the

framework, this task has been done in such a way that any images of the following types can

be retrieved: '.jpg', '.bmp', '.tif', 'tiff', '.jpeg', '.png' from the place where they have been stored.

Then, the resizing value that is given by the user is stored in a local variable. However, before

doing so, its type is converted from ‘string’ to ‘double’. Finally, the

‘imageresizingsinglephoto’ function is implemented on the frame with the function taking in
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the directory where the frame is, the user prompt of the new size and a name for the resized

photo as its input.

2.32.32.32.3 AlgorithmsAlgorithmsAlgorithmsAlgorithms

The algorithms that have been implemented in the interface are placed in the Image

Processing section of the GUI. The algorithms that have been initially implemented are:

‘Conversion to binary’, ‘Conversion to gray’, ‘Horizontal Transform’, ‘Vertical Transform’,

‘Erosion’, ‘Dilation’ and ‘Add Noise’. Due to the framework being of an open architecture,

users can implement their own algorithms by adding them along the existing ones. To apply

the algorithms to any set of images, the user has to input the starting frame, the ending frame,

initial frame name and the modified frame name. The initial frame name will need to be

written in the edit box named ‘Input’. The modified frame name that is desired by the user is

to be placed in the edit box ‘Output’. The edit boxes ‘From Num’ and ‘End Num’ are to hold

the starting frame number and the ending frame number respectively. Apparently, the frames

that have been acquired before from an .avi format can be utilized in this section. Finally,

running one of the algorithms will result in a set of modified images that is desired by the user.

One of the purposes of this section is to bring in user flexibility. This way, the user can have

freedom in implementing algorithms to a desired set of images instead of all the images.

Along with that the user will have the advantage of differentiating between the old set of

images and the processed images. This is due to the fact that the user is allowed to change the

name of the frames during the process of implementation. Fig. 2.3 shows the Image

Processing section of the GUI.
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Fig. 2.3 Image Processing section of the interface containing algorithms

The explanation to the algorithms that have been made available in the framework can be seen

below:

I.I.I.I. ConversionConversionConversionConversion totototo Binary:Binary:Binary:Binary: This algorithm is used to convert an image to a binary

image based on threshold. First of all, the image or frame that is needed to be

processed is converted into a binary image. The output image replaces all the

pixels in the input image with luminance greater than level with the value 1 which

resembles the color white and replaces all other pixels with the value 0 which

resembles the color black. If the image to be processed is not a grayscale image,

this algorithm first converts the image to a grayscale image and then proceeds with

the process that is mentioned above. As far as the class of the images to be

processed is concerned, the input image can be of class uint8, uint16, single, int16,

or double, and must be non-sparse. The output image BW will however be of class

logical. An example of what happens to an image after it has been converted into

binary format can be seen in Fig. 2.3.1.
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Fig. 2.3.1 Example of binary conversion of an image

II.II.II.II. ConversionConversionConversionConversion totototo Gray:Gray:Gray:Gray: This algorithm converts a RGB image or colormap to

grayscale. J = rgb2gray(I) converts the truecolor image I to the grayscale

intensity image J [8]. rgb2gray then converts the I images to grayscale by

eliminating the hue and saturation information while retaining the luminance. If

the input is the image I, it can be of class uint8, uint16, single, or double. The

output image J is of the same class as the input image. If the input is a colormap,

the input and output colormaps are both of class double. Fig. 2.3.2 shows two

images, one being the original image, the other being the same image after

conversion to gray.
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Fig. 2.3.2 Difference between an image and a resulting image after gray conversion

III.III.III.III. HorizontalTransform:HorizontalTransform:HorizontalTransform:HorizontalTransform: The HorizontalTransform algorithm transforms the

image horizontally. In Fig. 2.3.3, we can see the difference between one image

and what happens to it once the function of HorizontalTransform is

implemented on it.

Fig. 2.3.3 Difference between an image and its horizontally transformed output
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IV.IV.IV.IV. VerticalTransform:VerticalTransform:VerticalTransform:VerticalTransform: The VerticalTransform algorithm transforms the image

vertically. In Fig. 2.3.4, we can see the difference between one image and what

happens to it once the function of VerticalTransform is implemented on it.

Fig. 2.3.4 Difference between an image and its vertically transformed counterpart

V.V.V.V. Erosion:Erosion:Erosion:Erosion: IM2 = imerode(IM,SE) erodes the grayscale, binary, or packed binary

image IM, returning the eroded image IM2. The argument SE is a structuring

element object or array of structuring element objects returned by

the strel function[9].

If IM is logical and the structuring element is flat, imerode performs binary

erosion; otherwise it performs grayscale erosion. If SE is an array of structuring

element objects, imerode performs multiple erosions of the input image, using

each structuring element in SE in succession.

IM2 = imerode(IM,NHOOD) erodes the image IM, where NHOOD is an array

of zeros and ones that specifies the structuring element neighborhood. This is

equivalent to the syntax imerode(IM,strel(NHOOD)). The imerode function

determines the center element of the neighborhood by

floor((size(NHOOD)+1)/2).
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IM2 = imerode(...,PACKOPT,M) specifies whether IM is a packed binary image

and, if it is, provides the row dimension M of the original unpacked

image. PACKOPT can have either of the following values. Default value is

enclosed in braces ({}).

The binary erosion of A by B, denoted A B, is defined as the set

operation A B = {z|(Bz ⊆ A}[10]. In other words, it is the set of pixel

locations z, where the structuring element translated to location z overlaps only

with foreground pixels in A.

In the general form of gray-scale erosion, the structuring element has a height.

The gray-scale erosion of A(x, y) by B(x, y) is defined as:

(A B)(x, y) = min {A(x + x′, y + y′) – B(x′, y′) | (x′, y′) ∊ DB }[10],

where DB is the domain of the structuring element B(x,y) and A(x,y) is assumed to

be +∞ outside the domain of the image. To create a structuring element with

nonzero height values, use the syntax strel(nhood,height), where height gives the

height values and nhood corresponds to the structuring element domain, DB.

Most commonly, gray-scale erosion is performed with a flat structuring element

(B(x,y) = 0). Gray-scale erosion using such a structuring element is equivalent to a

local-minimum operator:

(A B)(x, y) = min {A(x + x′, y + y′) | (x′, y′) ∊ DB}.
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IM can be numeric or logical and it can be of any dimension. If IM is logical and

the structuring element is flat, the output image is logical; otherwise the output

image has the same class as the input. If the input is packed binary, then the output

is also packed binary [11].

In Fig. 2.3.5 is an example of erosion of a grayscale image with a rolling ball:

I = imread(BTH.jpg');

se = strel('ball',5,5);

I2 = imerode(I,se);

imshow(I), title('Original')

figure, imshow(I2), title('Eroded')

Fig. 2.3.5 Difference between an image and its eroded counterpart

VI.VI.VI.VI. Dilation:Dilation:Dilation:Dilation: IM2 = imdilate(IM,SE) dilates the grayscale, binary, or packed binary

image IM, returning the dilated image, IM2. The argument SE is a structuring

element object, or array of structuring element objects, returned by

the strel function.[12]

If IM is logical and the structuring element is flat, imdilate performs binary

dilation; otherwise, it performs grayscale dilation. If SE is an array of structuring
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element objects, imdilate performs multiple dilations of the input image, using

each structuring element in SE in succession.

IM2 = imdilate(IM,NHOOD) dilates the image IM, where NHOOD is a matrix

of zeros and ones that specifies the structuring element neighborhood. This is

equivalent to the syntax imdilate(IM,strel(NHOOD)). The imdilate function

determines the center element of the neighborhood by

floor((size(NHOOD)+1)/2).

IM2=imdilate(IM,SE,PACKOPT) or imdilate(IM,NHOOD,PACKOPT) specifies

whether IM is a packed binary image. PACKOPT can have either of the

following values. Default value is enclosed in braces ({}).

The binary dilation of A by B, denoted , is defined as the set operation:

where is the reflection of the structuring element B. In other words, it is the

set of pixel locations z, where the reflected structuring element overlaps with

foreground pixels in A when translated to z. Some people use a definition of

dilation in which the structuring element is not reflected [13].

In the general form of gray-scale dilation, the structuring element has a

height. The gray-scale dilation of A(x,y) by B(x,y) is defined as:

where DB is the domain of the structuring element B(x,y) and A(x,y) is assumed

to be −∞ outside the domain of the image. To create a structuring element with

nonzero height values, use the syntax strel(nhood,height), where height gives

the height values and nhood corresponds to the structuring element domain, DB

[10].

Most commonly, gray-scale dilation is performed with a flat structuring

element (B(x,y) = 0). Gray-scale dilation using such a structuring element is

equivalent to a local-maximum operator [14]:
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All of the strel syntaxes except for strel(nhood,height), strel('arbitrary',nhood,height),

and strel('ball', ...) produce flat structuring elements.

IM can be logical or numeric and must be real and nonsparse. It can have any dimension.

If IM is logical, SE must be flat. The output has the same class as the input. If the input is

packed binary, then the output is also packed binary.

In Fig. 2.3.6, is an example where dilation of a grayscale image with a rolling ball

structuring element is shown.

I = imread('BTH.jpg');

se = strel('ball',5,5);

I2 = imdilate(I,se);

imshow(I), title('Original')

figure, imshow(I2), title('Dilated')

Fig. 2.3.6 Difference between an image and its dilated counterpart

To determine the domain of the composition of two flat structuring elements, dilate the

scalar value 1 with both structuring elements in sequence, using the 'full' option.

se1 = strel('line',3,0)

se1 =
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Flat STREL object containing 3 neighbors.

Neighborhood:

1 1 1

se2 = strel('line',3,90)

se2 =

Flat STREL object containing 3 neighbors.

Neighborhood:

1

1

1

composition = imdilate(1,[se1 se2],'full')

composition =

1 1 1

1 1 1

1 1 1

VII.VII.VII.VII. AddAddAddAdd Noise:Noise:Noise:Noise:This algorithm adds noise to the image. Apparently, the user can opt

for any of the five different types of noise that has been made available by the

image processing toolbox in MATLAB. The types of noise available are:

‘gaussian’, ‘localvar’, ‘poisson’, ‘salt & pepper’ and ‘speckle’.

The descriptions of each of those types are given below:
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i) ‘gaussian’: This type of noise is Gaussian white noise with constant mean and

variance[15].

ii) ‘localvar’: It is a zero-mean Gaussian white noise with an intensity-dependent

variance.

iii) ‘poisson’: Generate poisson noise from the data instead of adding artificial

noise to the data[16].

iv) ‘salt & pepper’: On and off pixels. An example of what happens when ‘salt

& pepper’ noise is added to an image can be seen in Fig. 2.3.7.

....

Fig. 2.3.7 Difference between an image and its counterpart with added ‘salt & pepper’ noise

v) ‘speckle’: adds multiplicative noise to the image. A speckle pattern is

an intensity pattern produced by the mutual interference of a set

of wavefronts[17].

J = imnoise(I,type,parameters) Depending on type, you can specify additional

parameters to imnoise. All numerical parameters are normalized; they

correspond to operations with images with intensities ranging from 0 to 1.

http://en.wikipedia.org/wiki/Intensity_(physics)
http://en.wikipedia.org/wiki/Interference_(wave_propagation)
http://en.wikipedia.org/wiki/Wavefront
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J = imnoise(I,'gaussian',m,v) adds Gaussian white noise of mean m and variance

v to the image I. The default is zero mean noise with 0.01 variance

J = imnoise(I,'localvar',V) adds zero-mean, Gaussian white noise of local variance

V to the image I. V is an array of the same size as I.

J = imnoise(I,'localvar',image_intensity,var) adds zero-mean, Gaussian noise to an

image I, where the local variance of the noise, var, is a function of the image

intensity values in I. The image_intensity and var arguments are vectors of the

same size, and plot(image_intensity,var) plots the functional relationship between

noise variance and image intensity. The image_intensity vector must contain

normalized intensity values ranging from 0 to 1.

J = imnoise(I,'salt & pepper',d) adds salt and pepper noise to the image I, where d

is the noise density. This affects approximately d·numel(I) pixels. The default for d

is 0.05.

J = imnoise(I,'speckle',v) adds multiplicative noise to the image I, using the

equation J = I(n+I), where n is uniformly distributed random noise with mean 0

and variance v. The default for v is 0.04.

As mentioned beforehand, users along with using the existing algorithms can add algorithms

of their choice to the framework. This gives them freedom and flexibility in terms of

processing a set of images.

2.42.42.42.4 GenerationGenerationGenerationGeneration ofofofof aaaa VideoVideoVideoVideo fromfromfromfrom aaaa setsetsetset ofofofof processedprocessedprocessedprocessed imagesimagesimagesimages

After all the processing have been done and all the processed images are stored, the user can

then generate a new video from the processed images. For this, the user will have to input a

starting frame and an ending frame from a set of images and give the name of the new video

to be generated. This will result in a new video of .avi format to be generated with a processed

set of frames. The part of the GUI responsible for the generation of a video from a set of

processed images is shown in Fig. 2.4.1.
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Fig. 2.4.1. Interface for generation of new video from a set of processed images

Before the “Get New Avi” button is pressed to acquire a new video of processed images the

user has to input a starting frame of the new video as well as an ending frame The user also

have to give in the name of the folder from where the frames will be taken. Finally, the name

by which the new video will be saved is also given by the user in the GUI as an input. Later,

when the “Get New Avi” button is pressed, the GUI converts type of the frame numbers that

has been given as input in the GUI to be merged. They are converted from string type to

double type. The other two inputs given in the GUI for the purpose of getting the new video is

taken as the string type.

The “Outavifromimage” function then concatenates all the frames starting from the starting

frame till the ending frame. This horizontally concatenates all the frames. They are then

stored in a variable picname. The dir file operation then lists the concatenated frames that

have been stored in the pariable picname in the directory which has been assigned by the user
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in the GUI before giving the prompt to acquire the new video. After that, a new Audio/Video

Interleaved (AVI) file is created. aviobj = avifile(filename) creates an avifile object, giving it

the name specified in filename, in our case this has been given by the user before the prompt

has been given to acquire the new video. All the avifile object properties are of default values.

The default parameters and their respective properties are as follows:

1. ‘colormap’: An m-by-3 matrix defining the colormap for indexed AVI movies, where

m is more than 256 (236 for Indeo compression). This parameter is valid only when

the ‘compression’ is ‘MSVC’, ‘RLE’, or ‘None’.

2. ‘compression’: A text string specifying the compression codec to use. To create an

uncompressed file, a value of 'None' is specified.

On UNIX® operating systems, the only valid value is 'None'. On Windows systems,

valid values include:

• 'MSVC'

• 'RLE'

• 'Cinepak' on 32-bit systems.

• 'Indeo3' or 'Indeo5' on 32-bit Windows XP systems.

Alternatively, specify custom compression codec is specified on Windows systems

using the four-character code that identifies the codec (typically included in the codec

documentation). If MATLAB cannot find the specified codec, it returns an error.

3. ‘fps’: A scalar value specifying the speed of the AVI movie in frames per second (fps).

The default fps value for a general AVI movie is 15 fps.

4. ‘keyframe’: For compressors that support temporal compression, the number of key

frames persecond. Th default ‘keyframe’ value is 2.1429 key frames per second.

5. ‘quality’: A number from 0 through 100. Higher quality numbers result in higher

video quality and larger file sizes. Lower quality numbers result in lower video quality

and smaller file sizes. This parameter is valid only for compressed movies. The default

quality value is 75.
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6. ‘videoname’: A descriptive name for the video stream, no more than 64 characters.

The ‘videoname’ in our framework is given as aviname.

Dot notation can be used to set avifile object properties. For example, to set the quality

property 100, the syntax is: aviobj.quality = 100.

If the user did not include an extension, avifile appends .avi to the filename. AVI is a file

format for storing audio and video data.

avifile returns a handle to an AVI file object aviobj. This object is used to refer to the AVI file

file in other functions. An AVI file object supports properties and methods that control

aspects of the AVI file created.

All the processed images are then stored in the directory already given by the user. The syntax

aviobj = addframe(aviobj,frame) appends the data in frame to the AVI file identified by

aviobj, which was created by a previous call to avifile. frame can be either an indexed (m-by-

n) of double or uint8 precision. If frame is not the first frame added to the AVI file, it must be

consistent with the dimensions of the previous frames.

To get the reverse AVI of the original one, the sequence of the frames of the original video is

reversed, once all the frames have been processed.
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CHAPTERCHAPTERCHAPTERCHAPTER 3333 :::: ConclusionConclusionConclusionConclusion

We have successfully designed and implemented an open architecture framework for live

video and image processing. This framework is one of its kinds that we believe will play an

important role in the lives of people whose work requires them to rely on image information

on daily basis. Along with their basic needs being fulfilled by the help of this framework, if

someone needs an addition of any image processing function, it can be easily done, since it is

a framework of open architecture. This is one of the trademarks of the framework’s user-

friendly operation and efficiency. The framework that we have created can be seen in Fig. 3

Fig.3 The Open Architecture Framework for Live Video and Image Processing

Via our framework users can capture images in real time and can recreate a video out of them.

Meanwhile, they can also manipulate the images or video by applying the algorithms that

have been made available along with the framework. Even, if the desired algorithm or

function is not available, the user can make it up on the user’s own, since it is a framework of

an open architecture.
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CHAPTERCHAPTERCHAPTERCHAPTER 4444 :::: FutureFutureFutureFuture WorkWorkWorkWork

Our future work will be to focus on the lacking of the framework that we have created. We

will try and put more effort on making the framework more efficient and user-friendly. There

can be some shortcomings of the framework due to lack of image processing functions.

However, in the future, we plan to add more functions from the vast area of image processing

to overcome these shortcomings and provide the user with a much more compact version of

this framework. We will try and release an extension of this framework in the form of

software so that general people can have access to it. Another more important of our interest

on this framework that we want to implement in the future lies in the field of smart TV

applications. Nowadays, the concepts of smart TV are becoming popular. What we plan to do

is, try and convert this framework to an application. That application, if later include in a

smart TV will give the user the authority to manipulate the data shown on the TV. Although,

it is a very difficult job to accomplish, we believe in the long run through intense research and

development of this framework, this is attainable and can be made possible.
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