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From The Top

The new wave of “Next-Gen” technology is on the cusp of dropping a huge bomb shell onto the unsuspecting public. The idea of streaming media has been imbedded into the lives of consumers for some time now, but the capability of this media has been limited to the technology of past and present. The general customer of technology is more or less comfortable with the idea of jumping on their favorite search engine and finding anything their heart desires. From the basics of digging through forums and reading web pages, to the more sophisticated streaming audio real time images from web cameras this generation of computer literate users has adapted quickly. However, there is one question that has circled but has never come to light until recently. What about viewing streaming video? To be more specific, how about streaming TV shows and movies on your home monitor?

Telecom is pushing to have the globe wired with internet communication, therefore making this technology easier and faster. Fast broadband connections are no longer being limited to the corporate world and the monetarily elite. Rural communities are jumping the technology gab and stepping from having no form of voice communication to having cellular telephones. The largest barrier of consistent, fast connections to internet is dissolving with the advent of cheap fiber optic lines and the ability to deliver those fast speeds of connectivity to even the most remote places across the globe. The point of having a truly interactive and up to the moment society is no longer in the distant future. The onset of new media compression techniques that challenged streaming media are on the brink of extinction. On top of that, the leaps and bounds that the physical element of computing has been achieving and the cost of equipment have taken and will continue to take a turn for the inexpensive. In the not so distant future, the idea of every home having a television, computer and a broadband connection is no longer so ludicrous.


IPTV is staged to change the way the consumer receives and interacts with the world around them. Finally telecom and video entertainment companies are integrating the on-demand click and receive nature of news and leisure from the internet and giving that ability to the television experience. The gap between the internet and the comfort of your favorite couch are being spanned by bridges of IPTV and other multi-media entertainment devises. 

The improvements in cost and accessibility are making it so that technology is becoming available to everyone, but when is enough, enough?  At what point is the technology barrier too great? What is this IPTV anyway? Why is IPTV slated to change how we as a community receive, digest and respond to the ever growing demand on entertainment, news and knowledge? This will become a bit clearer at the end of this article.

Streaming Video’s First Steps


The idea of streaming video over a network or internet connection is not a new one. The reality is that recorded video downloaded to a computer from a storage center far-off had been happening since the early 1990’s. In 1994, ABC’s World News Now was the first television show to be broadcasted over the internet to a live audience. The task was completed using the “CU-SeeMe” video conferencing software.1 Of course that was a live broadcast, sending small segments of video via network was already happening using early forms of .mpeg and .gif formats years before that.
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AudioNet was the first to begin a continuous live internet web casting using content from WFAA-TV and KCTU-LP in early 1998, both local television broadcasting stations.
 That began a frenzy of web-casting, from people showing the internet using world what they did day in and day out from their home-office, to software developers broadcasting their daily antics, and even to the more useful of a multitude of news and entertainment companies offering live broadcasts available on traditional TV or web casts streamed right to your personal computer. Moving forward to the more recent, Google’s launch of YouTube.com, a network of user uploaded and shared video to anyone and everyone willing to search and watch streaming video. Users have the ability to search and download video content, share that content via their own personal websites and web logs, or even forward links through their favorite email provider.

IP-what?
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But what is this “IPTV”? IPTV or Internet Protocol Television basically uses a high speed internet connection to directly stream video content from television program providers into a television set or display, not too dissimilar from current satellite television technology.12 The IPTV service offers more entertainment and communication opportunities than conventional entertainment services.
 The main difference is how the service reaches the consumer and the pieces of IPTV. That is what makes them stand out from their counterparts, which are cable or satellite providers. 


In a typical setting, most TV viewers use a coaxial connection for their TV service that starts at a broadcasting station. That signal is sent to a satellite orbiting in space, and then bounced from that satellite down to the local receiving station. At the receiving station, the different signals or “channels” are grouped and put through a channel modulator that changes them into the signals received by a television set. From there the signal is sent out through industrial coaxial cable until it hits a pole or pedestal outside wherever the service is required. At the pole or pedestal the signal is then put through a variety of filters and regulators. These filters are used to block specific channels or a certain frequency of the signal. That’s were channels of static or fuzzy images occur, when improper or defective filters are used the signal gets distorted and fuzzy.
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The main difference between the conventional coaxial cable television and IPTV television is that only the signals that you request are sent to you. The use of filters is no longer needed to restrict the signal. Granted filters are still needed for coaxial internet providers to purify the internet connection being brought into the establishment. One of the larger benefits is that the user has the ability adjust and develop their own channel line up.
 For some time customers of service providers have been slaves to the packages dealt to them by their providers. The structure of IPTV allows the user to be able to pay for, let’s say 100 channels. The user is allowed to build their line up through a selection of channels, similar to an a la carte selection scheme. The consumer will also be able to integrate their own content into the service.4 above

 NOTEREF _Ref163961482 \p  For example, a customer has recorded their garage band practicing, they would be able to then move from that video footage to a computer and then the IPTV system could “grab” that video and create a “user’s videos” channel and the band could watch their own concert on the couch in the comfort of their own home. That eliminates the need for shelves of video tapes. Instead that can be replaced with easier to manage hard drive space. 


A huge advancement is how a customer regulates their viewing experience. Using the user created channel line up, a customer will be able to regulate what is shown through the service. A parent that does not want their children to view specific channels or programs will be able to adjust the programming line up easily and quickly using a variety of interfaces. The most common will be the computer; use of a web interface will allow drag and drop organization and scheduling. The customer will be able to build schedules that allow only selected channels or even specific programs to be available through the afternoon and into the evening hours. Then around the time when the kids go to bed, the restrictions will open up for the parents to enjoy a more adult oriented line up that was not available earlier. Of course the schedule will be able to be modified to fit any occasion or time frame. Other interfaces will include but not be limited to, on screen menus similar to the current satellite interfaces. Telephone interaction will be included as well.5


The ability to limit or restrict usage is not the only use of this type of interaction. The movie buff will be able to view alternate endings of their favorite movies by simply selecting them on a quick on screen menu. Limitations of current medium of video tape and DVD space, alternate camera angles and different lens settings will also be available. Who would not want to see the reverse angle of Neo dodging bullets in “The Matrix”?
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The next milestone advancement is how the user interacts with the content they are viewing. Let’s say you are watching an episode of ABC’s “Lost” and you wanted to see what other viewers were thinking about the latest plot twist. Well, with a push of a button, customers will be able to use the integrated web browser and jump right to the “Lost” web site and begin immediately to discuss their thoughts with other viewers.5 Granted, there has been the ability to surf the web and watch programming using service vehicles like “WebTV” for some time. A good example would be a viewer watching their favorite sports team play. That viewer would be able to bring up statistics on individual players, portions of the team, the team themselves. They would be able to compare their team’s statistics with their rival’s statistics. They could even compare their statistics with other teams that played years before there time at a touch of a button.4 These features truly integrate interactivity between user and entertainment.


Another feature that is unique to IPTV is the usage of DVR technology. Several of the current IPTV providers boast the ability of DVR. DVR is digital video recording. That means as a customer you would be able to record programming with the possibility of watching it at another time. IPTV provider AT&T’s “U-verse” has the current capacity to record up to four simultaneous programs and allows the user to watch a fifth at the same time. These abilities are dependant on bandwidth. That topic will be discussed later on.


A huge advantage is the advent of the “Triple Play”. Triple play refers to getting internet, voice and television service in one sleek package. Large percentages of the consumer public already use a “double play” style of packaging in their home. Most providers including internet and cable television, voice service paired with internet or a combination of the three.3 Putting all three services into an easy to manage package seems logical and cost effective. So far it is. On top of all these possibilities, IPTV had the power to bring more high definition viewing to the customer than current HD solutions.4 Simply put, IPTV has the ability to do everything that was just mentioned and more. You are probably saying, “Great but what’s the catch?” As always there are two sides to every story, this product is no exception.  
Nuts, Bolts and Bandwidth


Getting back to the nitty-gritty, there are a lot of small machines at work to make the idea of IPTV work. Those machines include (but are not limited to) compression and streaming, bandwidth, hardware, software and over all availability. So we will start at the beginning. As mentioned before streaming video is not the revolutionary science in question but more specifically the compression techniques surrounding streaming media. The largest obstacle dealt to the streaming world is how to take this media and cram it into a wire and have it pop out the other side at the same quality when it started. The answer to this question is compression and decompression. In the early 90’s the video conferencing services required an obscenely large amount of bandwidth allowance or a huge deduction in quality. Bandwidth at the time not being what it is today, the developers went with the latter of the two options. Quality of media was, and still is, victim to compression losses. This led to missing video pieces. The reason was poor compression techniques. A quick overview of compression is that digital media, when broken down to its bear elements are simply 1’s and 0’s in digital format. So just think of your favorite video clip; then think about when you are watching that clip on your favorite digital video device, computer, iPod, etc. what is happening is that the device takes those 1’s and 0’s of your video and interprets them and changes them to information that your earphones (or speakers) and display can use and then presents them for you. In that digital format there is extra 1’s and 0’s that are in that video, stuff like video information, clip length, how many times you watched it and other information. Using a compression tool that information can be stripped down or out depending on the requested format. By cutting away some of that “extra” information makes the song smaller and easier to break apart and send to another place. 
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The problem of the past and to some extent today, is that when the compressor tool was taking those extra 1’s and 0’s the program sometimes took pieces of video or music file too. That is part of compression loss. Another part is on the other side. Once the file reaches its destination it needs to be put back together. The de-compressor does it’s best to rebuild the file, but sometimes the de-compressor cannot figure out where parts go or sometimes the parts become damaged in shipping so the de-compressor excludes them. That can contribute to compression loss as well. So where is this going? Well, new compression techniques have increased the accuracy of what is stripped out and then how the file is put back together, thus making the quality of files stronger. 


The way streaming or digital media is accessed is fairly simple. A remote computer or server has a compressed video file stored on the machine itself. When the user requests this file the computer or server sends the file via the network or internet to the local machine that the customer is using. Once the local machine has a percentage of the file the machine decompresses the file and begins play back of the file. The file continues to flow into the machine and is decompressed then played until the video is at an end. Play back simply stops. The point is that the file is not stored on the local machine it is simply accessed and displayed.
 IPTV uses a similar way of getting content to the user.


Coaxial broadcasting was explained earlier, now it is IPTV’s time to shine. Like standard television the media is sent to a centralized receiving station. The media is then delivered to a national or general IP video hub, where it is encoded and sent to another video distribution hub. The reality is that providers understand that not all of their customers will want IPTV. The reason for so many jumps is that conventional cable and satellite information and media is broken off the initial signal before it is taken into the IPTV system. The global media reaches a local media IP hub, media like local channels and regionally broadcasted media is collected and again encoded. That information is sent to an IP serving office where it is compressed and sent out to local or neighborhood nodes. The nodes divide up the information and send it to the consumer’s gateways. From the gateways it is then routed to the IPTV set top box where the information is uncompressed and decoded. The information is then displayed on the desired monitor.
 If a computer is attached to the same network, a user can convert a desired file to the appropriate file type for another receiver type like a multi media computer or multimedia station, with the use of a provider supplied software.
 Understand that this is the process when the IPTV system requests a channel. IPTV is unique in the fact that not all channels are sent to the place of usage at the same time. In truth, IPTV is “smart” enough to know the channel directly above and below the one being viewed. So, for fast viewing or “channel surfing” the only channels being sent are the ones most likely to be used next. This practice conserves the internet usage by the service.7

As said before there is a catch, like all things there is a good side as well as a bad. In the case of IPTV, bandwidth usage is the proverbial mountain range to cross to make the service available to all. IPTV is in its infancy therefore the demands of IPTV are not uniform from one provider to the next. The provider AT&T requires that a fiber optic backbone be within 3000 feet to 5000 ft of the area it is being used. Then you can run either copper cable (which is a coax or DSL line) or continue with fiber to the internet gateway.7 The required connection is through AT&T. They offer a range of DSL packages that range from speeds of 768 kilobits per second to 6 megabytes per second.
 Verizon insists on having a fiber optic line run into the area where the service is being used accompanied by their own internet service with speeds ranging from 5 megabytes per second to 30 megabytes per second.
 Microsoft is releasing their own version of IPTV, but is working in conjunction with the major internet service providers to deliver the product to the consumer.
 Microsoft hopes to release its service in early October of 2007. If you have been taking notes the speeds are relative to a common cable high speed connection or a mid to high grade DSL connection. So what does that mean? That means that current ISP carriers have the capability to deliver IPTV into homes and businesses around the world. It is true that rural areas will have to wait for the IPTV service until broadband internet providers expand to their locations. With jumps of cable and fiber quality bringing high grade cable and fiber, the range and distance is growing daily. Those places that are currently untouched by the fingers of the internet will soon have their itch scratched. It is also the numbers expressed above are of current speeds, through a little research it was found that those speeds are to be increased in the next year.9 
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So you have a broadband connection and want to know what else you need? Well there are a variety of equipment choices currently available with more on the way. Currently the only way to receive IPTV is through a set of boxes similar to a cable box or a satellite receiver.3 Verizon will be happy to rent a set top box for a small fee.
 AT&T insists that the consumer purchase the equipment from them.
 Another alternative is to purchase a number of different set-top boxes and have them synced to the particular service you choose. At the moment there are very little restrictions on what brand of receiver can be used. However, many of the media providers would prefer you to use one of their choosing. Much the same way a modem must be registered with an internet service provider your box must be registered with your provider of choice. The providers across the board will be delivering content available in standard definition to high definition for a multitude of networks. Connecting IPTV equipment will be as easy as hooking up a VCR or DVD player in today’s standards.3 There is also the availability of media center desktops and home theater media centers that can be retro fit by adding software or hardware add-ons. Then of coarse there are Xbox360 owners, you have not been forgotten. The Xbox 360 game and media console is currently undertaking a small hardware change to give the consumer true HDMI support. But wait, that’s a gaming console… Well, that’s true, but Microsoft being the people they are realized more of the potential that their console has. Microsoft is launching their own version of IPTV made to be available in the Windows Live medium, Xbox 360 medium, and set-top mediums available in early October 2007.
 The Xbox 360 being one of the most common additions to the world market’s home theaters the prospect of not having to buy an additional box is a good feeling for some. 


There are some great products out currently giving the consumer a chance to use IPTV to the fullest. Set-top boxes allow the user to modify their programming, set parental locks, buy pay-per-view programs, view and pay their bills, surf the web, chat, and much more. One of the more useful features is picture within a picture. The ability to have two displays in one. An example of that would be watching a movie and on the same screen being able to check out the corresponding website. Another feature in the works is the ability to pay an additional fee so customers can receive commercial free viewing. What that breaks down to is that during a television show you would be able to watch it in its entirety with minimal to no commercial interruption. So far that is a “blue sky” feature; it is being researched for plausibility. What might be an even more exciting change would be the integration of IPTV equipment into a LCD or high definition display. That means no set-top box. Simply connect a high speed data cable to the display instead of a coaxial connection and start watching and interacting.  Also the integration of wireless networking into the IPTV unit, may it be set-top or otherwise. That would bring the possibility of having digital media interaction virtually anywhere the user decides. 

The current stand of providers is to bring a digital high quality entertainment value to their consumers at a reasonable price. AT&T’s “U-verse” has a variety of price points available. Their “U100” package that runs for about $59 USD comes with 100 plus channels right out of the box. Then packages go up from there, including “U400”. That package includes well over 300 channels at $119 USD. Before there is judgment, each package will include broadband internet. Understand that there is a difference in the speed of the internet connection for a 60 dollar package to the superior connection of a 120 dollar package.
 So, there you go. Right away there is a package for 60 dollars for internet and television. AT&T offers another package that they dub “Build Your Own AT&T U-verse” that already allows the consumer to customize their viewing pleasure for a starting price of $59 USD and again comes with broadband internet. 
News Flash: World Demands IPTV!


IPTV actually got its start in the metropolitan areas of Italy and Germany respectively. The large push to get these services in motion was from the consumers of the area themselves. As it turns out, the respective European television providers have huge restrictions of how they can effectively distribute entertainment and news to the public imposed by the governing bodies of those countries. Those restrictions being in place and the demand for international entertainment, the easiest way to make all involved happy was introducing a medium that could give the consumers what they want without infringing on regulation. If you can imagine, the European culture is so intermixed, the people of the different countries want to know what is going on in their neighboring countries. Not to mention, there is a lot of high quality entertainment coming from all over the globe. 
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United States began receiving IPTV in early 2006 from AT&T and Verizon. Canadian companies quickly jumped on board and began service in March 2006. Germany began their national IPTV service in late 2006. Major metropolitan areas had a regional service fully functional in mid 2005, but did not go national until adequate consumer testing was completed. If you can guess, testing in Germany went well enough to promote a national program. Spain, Italy, Portugal and Switzerland allowed British and French companies to begin service in late 2006.
 IPTV regional service was in place in mid 2005. China passed IPTV from litigation and into practice then instantly began to make IPTV available nation wide from December 2006 through January 2007.
 The Chinese have strong moral ties to their heritage and needed to put in place detailed restrictions before implementation. India finalized tests in Delhi and Mumbai and moved forward to deliver IPTV across the Indian continent late 2006.
 France tops the list, with 896,000 IPTV subscribers. A speculation for the amount of subscribers is attributed to the intense competition among DSL providers there. Next highest amount of subscriber base in order are: Hong Kong, Spain, Italy, Holland, Belgium, Morocco, Russia, the United Kingdom and Sweden. Sweden has 45,000 subscribers. Most of the world’s IPTV subscribers are in Western Europe, with 68%, and Asia, with 28%. North America, Eastern Europe, the Middle East and North Africa combined make up only 8% of the world’s 2.7 million IPTV subscribers.
 

The largest market providers for IPTV have seen the demand of Europe, Asia and the Americas. Now they are looking to expand to other places of the globe. As mentioned above India has become a prime target for the IPTV consumer map. More and more, companies are looking for developing societies to sell some of their product too. Many of the societies affected are just receiving running water and electricity in homes. Now rural communities are given the instant opportunity to have world communication, when just moments ago these societies did not even have telephones. The technology jump being preformed might be dangerous. It is difficult to say when a technology driven society is the only interaction we have ever experienced. To go from counting goats to counting stocks might be too fast of a move forward. 
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Another market in the scope of IPTV is the Ukraine and other Siberian countries. The thought is that those countries do not have a lack of technology but a lack of financial backing to get those technologies in place. Verizon along with several other corporations are delivering inexpensive high quality technologies to these people. Simple cellular telephones and inexpensive computers are being delivered to these countries in hopes of sparking a wealth of knowledge to the poor and restricted people that live there. Basic set-top boxes for IPTV are being developed with the intention to be delivered to impoverished societies world wide.  
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With the dropping cost of fiber optic and improving telecommunication performance, the internet is about to have full reach around the globe. It now costs more to pay to have the trenches dug to bury the internet lines than it does to manufacture and maintain them. From the hectic lifestyles of metropolitan living to the slower docile life of the countryside, the internet and its uses without a doubt affect the people of the world everyday.

What is Left?


Even though IPTV is in its infancy, it has shown great potential. The ability to bring the world user a cheap and multi-faceted form of entertainment and communication is amazing. The idea that you could connect up and check your e-mail, talk to a friend across the world, play a game with someone in another city and watch your favorite show or movie using one package is astounding. Another perk is the fact that it won’t cost an arm and leg to get those features right into your living room. These are all great things that continue to make IPTV more and more attractive to consumers. In the near future the set top box being internalized into a low cost high quality LCD monitor or display is good to hear. For the time being using the good old Xbox (for those who “game”) or a set top box from your provider isn’t too bad.


The diversity of the service allows the consumer to truly be flexible and personalize the experience to meet the requirements for every individual who uses it. To take a step back and see the development of technology from the advent of the first computer to the development of the first network; then to play witness to the ongoing development of the internet and all the possible uses truly shows humanities drive for communication and interaction. Growth like this poses a question asked through the ages, what is next? To answer that question you would need to be a fortune teller or just sit and ride out the wild ride humanity calls advancement. 

When people look out of their home office window or high rise office sky view window what thoughts come to mind when they’re asked about their entertainment wants and needs? The thought might be that with every pass that the trencher makes dropping more fiber optic cable, the reality is that we as a people need this tool that we call the internet. More and more the usage of the internet is moving from a strict form of data transfer to one of the most versatile forms of entertainment and communication. The integration of voice over IP, wireless coverage, data communication and now television programming is just beginning to show the internet’s true abilities. The times in which we live continue to be filled with exciting developments and memorable failures. Is IPTV screaming to a dismal end similar to beta-max? With the current development of IPTV that does not look possible, but only time will tell. As for the push to get the world connected; are those of us that are engrossed in technology pulling those that are on the outside too fast and hard? What kind of repercussions are there when pushing such a strong apparatus on a technologically lesser advanced faction of humanity? As Uncle Ben from DC Comic’s Spider Man says, "With great power comes great responsibility." 

All these leaps and bounds of progress look to be a step in the right direction. As for the rest of the world, so far they do not mind, from the statistics it looks as if the world is accepting it with arms open. Each day we step together to a common goal, true and total global communication and interaction.
Appendix
I. Q: What are the two main obstacles that are keeping IPTV from global delivery?

A: The two main obstacles that are keeping IPTV form global delivery are lack of high speed internet connections in rural areas and over all cost of equipment and service to impoverished areas.

II.
Q: Who are the top IPTV countries using IPTV and why is the service so prominent?

            A: United States is the largest grouping of IPTV subscribers, simply put, Americas like their entertainment to be versatile. Germany is the next largest over all group of subscribers. Germany has very large restrictions on their telecommunications and media broadcasters. IPTV’s ability to fit every user’s needs and also having the ability to have complete control of their viewing experience puts IPTV into a very usable entertainment option. 
III.       
Q: What is the fundamental difference between traditional coaxial media delivery versus IP media delivery?

A: Coaxial piped to the display medium via coaxial cables. The main problem with that form of delivery is that filters and blockers are used to create a consistent stream of information. Differently, digital media is compressed when it leaves the service provider and decompressed when it reaches the consumer. This process does little to change the quality of the medium; you view it as it was intended.

IV. Q: What are a couple of the benefits to IPTV services?
A: User built programming, super flexible parental controls, simultaneous internet interaction while viewing programming and, pure digital media are just some of the benefits of the IPTV service.

V.
Q: In relation to streaming media, what is a problem that afflicted the quality and size of media streamed over a network or internet?

A: The main problem that streaming media faced, and still faces to some extent, is compression and compression loss. The process of condensing a file getting it ready to transported over a network, internet or through what ever is compression. With compression you run the risk of losing some of that data, meaning compression loss.
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