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Multimedia Systems: Acquisition Dr. Souad MEDDEB



Analog Systems vs Digital Systems • Naturally audio and video signals are analog continuous signals; they vary continuously in time as the amplitude, pressure, frequency or phase of the speech, audio, or video signal varies. • In general, an analog multimedia system is relatively simple with less building blocks and fast response when comparing to a digital system. • An analog system is more sensitive to noise and less robust than its digital counterpart. • An analog media is more difficult in editing, indexing, search and transmit among systems. • Analog signals must be digitized by codec before computer manipulation.
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Acquisition • The first task in creating multimedia content using text, audio, video, and images is to record these individual media types into a digital form, making it easy to combine and assemble these heterogeneous entities. • Recording instruments, such as cameras, camcorders, microphones, gauges, and so forth, attempt to measure information in an electrical and digital form. 3



Digital Representation What is digitization? • The transformation from an analog signal to a digital signal • An analog signal varies continuously and is said to be analogues to the measured value
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Text acquisition



Acquisition of « text » Text or data is a block of characters with each character represented by a fixed number of binary digits knows as a codeword; ASCII code, Unicode, etc. The size of text or data files are usually small. Example : Size of this sentence : « 10. Hello, How are you. » (23 characteres) With ASCII code (7 bits) : 7*23 With ASCII code (8 bits): 8*23 With Unicode (16 bits) : 16*23 1bytes = 8 bits 1Kb (Kilo bytes)=1024 bytes 1 Mb (Mega bytes)=1024 Kb 6



Audio Acquisition



Acquisition of « Audio »
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Digitization Process of a 1D signal
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Acquisition of « Audio » 1-dimensional but need high dynamic range large file size • For telephone lines, the channel bandwidth is 200Hz- 3.4kHz for a sampling of 8-bit per channel. The sampling rate is 8kHz for slightly oversampling. • Nyquist sampling rate = (3.4-0.2)x2 kHz = 6.8kHz. 10



Data Rate of Digital Audio Applications



11



Image Acquisition



Light and color • Visible Light is defined as electromagnetic radiation that is visible to the human eye, and is responsible for the sense of sight. • Color is a form of visible light. It is electromagnetic energy. The graph below shows where color is positioned in the range of radiant energy. 13



Visible Spectrum



EM spectrum
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Visible Color Spectrum Color Ultraviolet Violet Indigo Blue Green Yellow Orange Red



Wavelength mµ (billionths of a meter) 380-280 430-390 450-440 480-460 530-490 580-550 640-590 750-650



Infrared



1000-750



Explanation The smaller the wavelength, the smaller the structures with which they interact and the more powerful the energy. Gamma rays (the size of a nucleus) are more powerful than A.M. radio waves (the size of a village) Violet at 400 mµ is stronger than red at 700 mµ.mµ =nanometers



Note: Ultraviolet and infrared not visible colors. They are given as a point of reference.
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Physical properties of wave
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Eye and sight Color-detecting equipment inside an eye is called a "cone." (The rods are for night vision.)
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Eye and sight
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Trichromats



Humans have three kinds of color receptor cells - or “cones” - in their eyes. Each type of cone contains a different visual pigment. These three cone types are called "red", "green" and "blue." Therefore we are “trichromats” (tri = 3, chroma = color).All hues can be produced by mixing red, green and blue light. This is how a color television set works; a mixture of these three wavelengths of color produces several million visible colors.) 19



Some animals - for example bees have three types of cones. Two of the cones are sensitive to "human visible" wavelengths. The third cone is sensitive to colors in the ultraviolet range of the spectrum. This cone enables them to see colors that humans can’t see.



Tricromats (with a special sensitivity to ultraviolet) They also perceive human-visible spectra in different hues than those that humans experience
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Most bird species (that have been studied) have at least four types of cones. They are "tetrachromats." Recent studies have confirmed tetrachromacy in some fish and turtles. Tetrachromats



Perhaps it is mammals, including humans, that have poor color vision!
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Dichromats



Many animals have only two kinds of cones in their eyes. They are known as “dichromats.” It’s worth noting that the color-sensing pigment in these cones may be weak. Therefore, an animal - for example a dog - probably sees very weak colors.



22



How the eye sees color 1. All the "invisible" colors of sunlight shine on the apple. 2. The surface of a red apple absorbs all the colored light rays, except for those corresponding to red, and reflects this color to the human eye. 3. The eye receives the reflected red light and sends a message to the brain.
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Human eye’s response to Light
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Additive color
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Acquisition of « Image » • Continuous-tone images can be digitized into bitmaps • Resolution for print is measured in dots per inch (dpi) • Resolution for screen is measured in pixels per inch (ppi) • A digitized image can be represented as twodimensional matrix with individual picture elements. • Each pixel is represented by a fixed number of bits or N-bit quantization. 26



Acquisition of « Image » • All images are represented digitally as pixels. • An image is defined by image width (number of pixels in a line), height (number of pixels in a column), and pixel depth (number of bits). • Image aspect ratio (AR) refers to the width/height ratio of the images. – Some of the commonly used aspect ratios for images are 3:2 (when developing and printing photographs), 4:3 (television images), 16:9 (high definition images) 27



Color models • A system for representing colors is called a color model. – Color models are usually designed to take advantage of a particular type of display device – The range of colors that can be represented by a color model is known as a colorspace. – The RGB color model is used in computer – 8-bit resolution per pixel is used which corresponding to 256 different shades of each primary color. – In telecommunication engineering, YUV(YCBCR) is used. – Y is luminance which represent the brightness of the image and CB CR are chrominance components.
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RGB/YUV
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Eye and sight. Color-detecting equipment inside an eye is called a "cone." (The rods are for night vision.) 17 ... humans, that have poor color vision! 
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