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Introduction of H.264/Mpeg4 Technologies

DVR’s are all simply not alike. It’s no different than buying a car. There are $10,000 economy Hyundai’s, $100,000 luxury Mercedes and everything in between. It all depends on your needs and requirements – both can drive and get you from point “A” to point “B”. That is if you can keep them running! A true DVR meant for security is a sophisticated system composed of hardware components, software programs and sub-assemblies with built-in checks and balances. It all must work in unison to create a robust and reliable piece of equipment, designed for mission critical applications.

Why should the Unisight system be chosen? To answer this, let’s take a look at some basic technical issues we need to understand.

First of all, the major component that makes a DVR are the video capture boards. Manufacturing video capture boards is no different than the rest of the consumer electronics industry, where virtually all companies create products assembled from other company’s components. So, what is it then that makes the difference between a top notch product and a substandard one? First and foremost is quality control. This is the care taken during assembly and the choice of the right combination of parts to achieve the best performance. The next is the technology that is used. For consumers to select the best product they must first understand how these technologies work.
Raw video is a tremendous amount of data because typically we are transmitting images from many cameras simultaneously to a single machine. To make it practical to send, receive and store huge amounts of data the video must be compressed, or broken down, before it can be transmitted or stored and the decompressed when it is needed for use. This process of compressing and decompressing is where we get the term “codec”, which is short for compression/decompression. Codecs are typically referred to as either being hardware or software compressed. The difference between the two terms is very important because it relates back to the large amount of data that is being processed and has a profound effect on the stability of the system. When you use hardware compression there is no loss of efficiencies as all of the work is being done on the video capture board by the hardware components called digital signal processor (DSP) chips. Software compression, on the other hand, utilizes software that is run by the CPU resources. When performed simultaneously in conjunction with other functions such as running the operating system or playback features, it has a taxing effect on overall system performance. This is simply because the single CPU only has so much processing capacity. Unlike the hardware compressed system where multiple processors are being utilized specifically for compressing video leaving the CPU to do its normal duties.
Next, let’s discuss bit about the standards of video compression. Compression technology is based upon mathematical algorithms. Many companies claim to have a proprietary compression algorithm; however, it could be easily argued that any video board or DVR manufacturer would be hard pressed to demonstrate that they have such a proprietary algorithm that is far different from the standards used. The industry bodies (ITU/ISO) recognizes a number of standard compression methods. They have been designed over the years with nearly infinite amounts of money being spent on research and development. If one of these DVR companies actually did have some sort of magic compression pill they wouldn’t be only selling it to the DVR industry where quantities are small, but, they would be in control of most markets that utilize video, such as television broadcasting. The most common codec’s used today are MPEG1, MPEG2, MPEG4, Morgan JPEG(MJPEG), Wavelet JPEG and the latest H.264.

MJPEG

Some of the inexpensive system use solely MJPEG (Morgan JPEG). While providing a decent quality of images, it absorbs the maximum amount of file size and resulting massive bandwidth and hard-drive demand. It lacks ability for long-term storage and is poor for network transmission.

MPEG2

MPEG2 has the most history among codec having been established in the field for more then a decade. It was probably the most stable of all codec and up until a year or two ago was the choice of most professionals for the lack of an alternative solution. While smaller in file size then MJPEG it still is larger and difficult to transmit across low bandwidth networks.

MPEG4

Is the standard for multimedia and Web compression. MPEG-4 is based on object-based compression. Individual objects within a scene are tracked separately and compressed together to create an MPEG4 file. This results in efficient compression that is scalable, from low bit rates to very high. MPEG4 can be twice as efficient as MPEG2.

H.264

H.264, also known as MPEG-4 AVC (Advanced Video Coding), is a video compression standard that offers significantly greater compression rates than its predecessors. The standard offers up to twice the compression of the current MPEG-4 ASP (Advanced Simple Profile), with significant improvements in perceptual quality. The H.264 standard can provide DVD-quality video and it is designed to transmit video over low bandwidth networks.
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Manufactures will sometimes purchase a license to use these products and then attempt to “tweak” them. Tweaking is jargon that means to fine-tune with minimal improvements, but not to revolutionize as many claim. So the mathematical algorithm essentially remains the same. So when you hear a DVR manufacturer say they have a proprietary algorithm and can compress data significantly more than anyone else in the world outside of the industry standards, be skeptical. The most common Codec used in industrial DVR systems was a decade old MPEG2 format and the six year old MPEG4 format. The difference between codec’s is how well (video quality) and how much (compression rate) data it can compress.

Compression leads us into another discussion for the size of data packet. The question security professionals always ask is how many frames per second? And, what is the packet size? Packet size is how much hard drive space each image takes up. Professionals think this will tell them how many real time images you can realize and how much information can be stored on a hard drive. But we need to further qualify the question with no less then a half dozen variables.

One thing you need to be careful about when analyzing specifications of a DVR with respect to “frames” or “images” per second capabilities is – are they talk about:

 The total number of frames/images per second for the entire card to be spread across all cameras (cumulative total)

 The total number of frames for each individual channel

 Display speed

 Recording speed

 A combination of all of the above

There is an infinite number of ways of presenting these numbers, many of which are misleading. Remember that 30 frames per second is real-time / real motion video, but that is for a single video stream. So if you want to record 4 cameras simultaneous, all in real-time/real motion video, you need 120 frames per second and its full, unshared resources. To drill down even further you have to question at what resolution is the real time image being displayed. Many systems can only record real-time if the resolution is lowered. To add further to the confusion some manufacturers quote “IPS” (images per second or Fields per second). Why do they do this? Because 2 Image or Fields=1 Frame. Therefore, it takes 60IPS to equal 30FPS or a single real-time image.

Let’s now take a step back to explain some of the minor details in video frames. “I” Frame vs. “P” Frame – have you ever seen how they make cartoons? When cartoons are created, they draw individual cells, one by one, and for each second of animation, they make as many as 30 frames or cells for each second of animation. Now if you look close at the cells, you will notice that only one character is usually moving, while the background and other characters remain fixed or don’t seem to change much. This is done intentionally so they minimize the required amount of work. The first cell they make would be the “I” frame or initial frame. If they can use the same background or limit simultaneous movements they can re-use components of other cells. If much of the image that the capture board is displaying stays the same then it only needs to change those partial frame segments which are moving, these are known as “P” frames. The perceived advantage is, if you only have to transmit or record new data and not the entire image all over again, fewer resources are used. Unfortunately, under many circumstances “P” frames don’t conserve anything, such as with fluorescent light fixtures that can be blinking undistinguishable to the naked eye. Or in a casino, where lights on wheels and slot machines are blinking at several hundred times per second, reducing the efficiencies.

If we already know about the alleged maximum recording frame/image rate of the board, what about the picture resolution? We have to add that into the equation as well. Here are some terms in resolution.

CIF – Common Intermediate Format – a set of standard video formats used in video conferencing, defined by their resolution. The original CIF is also know as Full CIF (FCIF) (resolution 352 x 240)

QCIF – Quarter CIF (resolution 176x144)

SQCIF – Sub quarter CIF (resolution 128x96)

DCIF-quarter 4CIF/D1 (resolution 528x360)  

4CIF – 4 x CIF (resolution 704x576)

16CIF – 16 x CIF (resolution 1408x1152)
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We talked about Codec, the compression ratio, the image resolution. The simple fact is the higher the compression ratio, the smaller the packet and the less crisp the image and the quicker the transmission speed. A lower compression ratio results in a larger packet size while generating a sharper image with a slower transmission speed. It’s like your printer. If you use a higher resolution the quality is better but it takes longer to print because there are more dots per inch to print. Using a lower resolution is not as crisp, but it is faster because it has fewer dots per inch or less data. When you hear packet sizes these are usually based on an image of 352 x 240 pixel, known as CIF. To get even close to a full-screen high quality TV picture you need to have a 704 x 480 picture (4CIF), which uses 4x the amount of data as 352 x 240 because you are doubling the width and the height. So after we talked about all this, consider all these variables. Compared to the prior generation MPEG4 and MPEG2 technologies, the H.264 video quality is significantly better. Despite the higher quality enhanced video the H.264 file size is at least 25% smaller than MPEG4 and 50% smaller than MPEG2 and exponentially smaller than MJPEG. The older MPEG formats also have their inability to properly record fast moving objects. When objects are moving quickly those codecs have a tendency to have a blurring and mosaic pattern. The H.264 codec eliminates much of this problem.
Now let us talk about what other factors add up to make one DVR better than others? The DVR software program is the heart of a DVR. A good DVR application has a solid database and development structure. Hardware components aside, the architecture of the software’s database is an integral part of the system. Designing software and database structures is an art and a science. The architect must take into account innumerable variables that are not always constants, as well as future unknowns. You are laying a foundation for new features that are only concepts on paper and trying to plan for new hardware and technology. To the casual user or observer looking at the software’s graphical user interface (GUI) tells you little to nothing about its guts. A car can “LOOK” absolutely gorgeous and fast, but its looks don’t tell you how it will actually perform. Again, looking-alike has nothing to do with the reliability, durability of the software, or the picture quality. A good software application is what makes the video capture card and the technology do what they do.

When manufactures produce DVR’s they write and design the application and then “flash” it to the integrated circuit that stores the data. This is permanently stored on the circuit and is known as an Application Specific Integration Circuit (ASIC). It is as it sounds, specific to this application and cannot be changed. Through new chip technology this no longer has to be the case. The use of DSP’s has become all the rage. While it has caught on in the mainstream the security industry has been slow to adopt. DSP’s are what are used in everything from your cell phone to a Sony Playstation to the cable set top box on your TV. The special aspect of DSP’s is that you can virtually upgrade the chip. So no longer do products have to become quickly obsolete, they can easily be upgraded. In the past if your cell phone network upgraded your phone service would get worse and worse because of incompatibility issues. Similarly, if you buy a DVR today and new technology comes out, your system becomes obsolete if it uses ASIC.

DVR’s are part of a very young technology with the bar being pushed higher everyday. With constant demand for new features, a powerful foundation is required. But new features mean new unknown variables and accompanying problems. With the billions of dollars that Microsoft has, why isn’t their software foolproof? Why are there always updates and patches? The answer is, no software is flawless and every time something new is introduced into the mix, things behave differently. How you go about handling these problems is the most important.

Unisight utilizes professional video capture cards that adapted to the most advanced H.264 AVC video compression algorithm and Ogg Vorbis audio compression technology and in house proprietarily developed and designed software. Ogg Vorbis audio compression technology makes the sound quality smoother, crisper and synchronized: it’s an equivalent to MP3 quality. The unique designed PCB of the card is more compact, steady and compatible. Based on H.264, we use a fully optimized algorithm based on DSP technology. This allows display of video and audio in real-time, fully synchronized in both modes, and an active video and audio preview and motion detection. Video images are directly transmitted from the card to the display frame buffer while and the compressed stream data is directly sent to the DVR’s memory. The whole transmission process requires no intervention of the DVR’s CPU, greatly saving valuable resources. The result is flawless images and sound regardless of how many channels being monitored or reviewed. One personal computer can support up to 64 (practically 32 channels) of audio and video inputs. The parameters of each channel can be set independently and will not affect each other. Additionally, our systems provide a characteristic profile in order to simplify development and testing procedures. Therefore meeting different application demands widens the market for the product.

Some significant features & functions come with our systems are:

            H.264 video compression standard leads to a high compression ratio and excellent video quality. OggVorbis audio compression standard with 16 KHz sampling rate and 16kbps output bit rate. Real-time Video and Audio compression with no frame lost.

            4CIF preview resolution

            Complies with PCI 2.1 standards. Supports up to 64 channels

            Settable I.B.P frame sequence

            Settable video quality and bit rate

            Settable video signal brightness, contrast, saturation and hue

            Support motion detection

            Support OSD, LOGO and MASK overlay

            Support Watermark technology

Up until this point, we have pretty much touched all aspects of a DVR technology. As opposed to the 10 year old MPEG2 and 6 year old MPEG4 standards, you should agree be now that the H.264 codec used by our system is a pioneer in this industry and makes it a much more superior DVR system than the Jurassic competitors.

















