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Thank you all for being here. My name is Mauro Pinheiro, I’m from Brasil. My presentation is about ambient information systems, and is part of the research I’m conducting during my PhD.

I apologize, but my English is not very good, so I’ll have to read some notes during my presentation.
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I start with a definition of Information Systems - that is the main subject I will discuss in my presentation. 

Information systems refers to all the persons, procedures and equipment designed, built, operated and maintained in order to collect, record, process, store, retrieve and display information, using different technologies.

This is a very broad definition, that relate information systems not only to things, but also to people and processes. This broad view is very interesting considering the scenario I will describe in a moment. For now, let’s see some examples of different types of Information Systems.
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This is a panel showing the trains schedule, at King Cross Station (London), showing the departure time, situation (if the train is on time, delayed), company, platform, cities in which the train pass by. Everybody keeps watching, as only when the train is close to leave its possible to know which platform you should go to. (source: personal archive)
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These are diagrams showing alternative bridge designs for the Southwark Bridge, in Southbank, Thames River (London). (source: personal archive)
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This is a signage system at the British Museum (source: personal archive). 

I think signage is a classic example of Information Systems, one that deals with many different aspects of design – architecture, information architecture, information design, way finding and so on.
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This is the map of Copacabana, in Rio de Janeiro (where I live).


Is an example of geographical information system. Originally, this was a printed page of a catalog, similar to the Yellow Pages. The map here serves as part of a street index system.
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And now things start to get a little more complex. This is also a map of Copacabana, viewed on Google Earth. The same basic geographical information that we saw on the previous slide is enhanced // augmented with many other layers of information, including data about places, stores in that location, and other information that can be added by users of this system.

It’s a dynamic information system, that can be updated over time.
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Again, a map of the same place (Copacabana) on Google Maps, using my Nokia cellphone. Here it is also possible to see dynamic data that can be updated over time, although in a less complex interface compared to the desktop version of Google Earth. In the mobile version, the GPS can update my location on the map, so I can easily relate the map and my surroundings.

These last 3 examples intended to show how the interface can make a difference when it comes to deal with the same basic information. The design of the information system can empower the user, adding layers of information and features.

But on the other hand, it can also be much more complex to deal with the information system itself, making it harder to use it.
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Each information system has its own logic and characteristics.
The way we deal with the same information changes according to the medium in which the information is presented. Even the comprehension of the information may be altered according to the medium in which is presented. (This is a concept from the studies on Media Ecology).
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Each environment implies a behavior. Here, in this conference, we have a different behavior then what we have home.

In the same way, information systems, as media environments, imply behaviors.
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For example, the fact that the cellphone can be used in any place makes people use it in any place. The behavior implied by the media environment can affect the expected behavior in other environments.

The fact that we can be tracked anywhere and anytime with our cellphones, make people track us. We are connected full time. If people don’t find us they start to get worried.

Media creates environments, and we have certain behaviors on these environments.
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So, as a techno culture (to use a Bruce Sterling’s definition for our society), surrounded by different media, different information systems, In which media environments are we living? Which behaviors do we have? 

Obviously, there is not an easy answer for this question. I’m trying to solve this puzzle, but have only a few pieces until now.

Let’s see some pieces of this puzzle.
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This is an old refrigerator, probably from the fifties or sixties.
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This is a picture of the refrigerator I have at home, which was bought five years ago, so it is relatively new.
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The refrigerator is basically the same product. The way we use it and relate to it hasn’t changed in 40 years. It still is an appliance kept cooled and used to store food and drink.
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And this is another product. An old telephone, an Ericsson model from 1947 (DBH15). It was used only for phone calls, and it was pretty much easy to use it.
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I believe that many of you are familiar with this phone. It is a BlackBerry mobile phone. Thanks to computing technology, it has many different features and functions.
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This is a list of the programs and functions in this Blackberry. The same product has many functions, and programs inside.
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And we have different interfaces that we have to use to fully operate this product

20

The concept is similar to the idea of the Swiss knife. It has many tools, can be used for many things beyond its basic primary function – which, in some cases, its even hard to perceive. Bruce Sterling refers to this kind of object as a Gizmo. 

What is the primary function of an iPhone, of a BlackBerry? Is it to make phone calls? Is it to access your email anywhere?
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So, we can see that there are different trends in product development.
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ONE TREND IN PRODUCT DEVELOPMENT

the general concept of the product remains the same

the evolution of the product through time doesn’t affect too much the way we use the it

it has limited functions

THE OTHER TREND

the general concept of the product evolves through time

as the product evolves, this evolution affects the way we use the product

products are multifunctional

THIS IS THE TREND IN COMPUTER TECHNOLOGY 
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And this is another piece of the puzzle.

We are facing the pervasive computing era, an era of "information processing dissolving in behavior”, as Adam Greenfield said.

Pervasive computing (also known as Ubiquitous Computing or simply ubicomp) is a post-desktop model of human-computer interaction in which information processing has been integrated into everyday objects and activities.
In pervasive computing, ordinary objects not only have computational resources; they are networked, connected in a way that they can share information.
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In pervasive computing, anything can be a “node” of a complex information system.

We have multiple information sources, in different formats and contexts.
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For example, an umbrella can be an information system.

This is Pileus, an umbrella connected to the Internet to make walking in rainy days fun. Pileus has a large screen on the top surface, a built-in camera, a motion sensor, GPS, and a digital compass. The current prototype has two main functions: photo-sharing (using Flickr API) and 3D map navigation.

User can either take photos with a camera onn the umbrella, and upload them to Flickr. Or they can just enjoy theirselves watching photo-streams downloaded from Flickr with simple operation of wrist snapping.

It also has a function of 3D Map. Detecting a location data from GPS, it shows a 3D bird view around the user. User can walk-through a city comparing the 3D views and real sights, and the map is always updated by GPS and a digital compass. 
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Our clothes can become information systems, with computer techonology.

The Hug Shirt is a shirt that makes people send hugs over distance! Embedded in the shirt there are sensors that feel the strength of the touch, the skin warmth and the heartbeat rate of the sender. Actuators recreate the sensation of touch, warmth and emotion of the hug to the shirt of the distant loved one. 

The system is very simple: a Hug Shirt (Bluetooth with sensors and actuators), a Bluetooth java enabled mobile phone with the HugMe java software running (it understands what the sensors are communicating), and on the other side another phone and another shirt. If you do not have a Hug Shirt but know that your friend has one you can still send them a hug creating it with the HugMe software and it will be delivered to your friend’s Hug Shirt.
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So this is the scenario today. 

We have constant connection,

In a pervasive computing environment, where ANYTHING can be a node of a complex information system. This put us literally connected in many different environments, dealing with information systems in many different ways.

On the other hand, we have an increasing complexity of digital interfaces, as the trend is more a Swiss Knife approach for the development of information systems with computing resources.
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I believe that the constant use of so many information appliances is up to a point that we are facing information overload, which generates stress.
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So, the question is: HOW TO PREVENT THIS?
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How can we make information systems that make us more relaxed, happier, more engaged?
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One way for dealing with this is to create a sense of hierarchy, considering the NOT ALL information is important all the time.

Information must be available, but not all information needs to be in the center of our attention

This is one of the basic assumptions of Mark Weiser's Calm Technology
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One of the ideas behind the calm technology concept is that we must design information systems that act upon the periphery of our attention.

33

One of the most common applications of the calm technology concept are the ambient information systems.

These systems:

• publish information in a nonintrusive manner

• demand little attention

• information is embedded in the surroundings

• work in the periphery of our attention

• uses our preattentive processing - Preattentive processing is done quickly, effortlessly and in parallel without any attention being focused on the display.
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This is considered on of the first ambient information system built.

It was an installation by Natalie Jeremijenko, in which a plastic wire was connected to an electric motor installed in the ceiling of a room. The engine was connected to the network of the institution by an Ethernet cable, so that the flow of network data directly interfered in its motion: when there was a heavy data flow, the engine turned faster, while a reduced flow caused the motor to turn slowly. The plastic wire followed the movement of the engine, producing a noise when moving fast. The combination of movement and noise was easily perceived from a distance, without interfering in any action that was occurring. 

The idea of the installation was not to accurately report the amount of data traveling through the institution network, but to give a sense of its flow and enable people to have a visual cue that could be associated with data traffic.
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The weather rooster (galinho meteorológico) is a Brazilian popular product that helps to predict the weather, without needing any computing device. The rooster is coated with layers of cobalt chloride, a chemical with the property of changing its color depending on the humidity of the air. The blue color indicates low humidity, while the shades of pink indicate an environment with higher humidity in the air. 

Obviously the accuracy of this system is limited, since the humidity of an environment is not related only to the weather conditions, so the cobalt chloride could be affected by other factors than climatic conditions.
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While the weather rooster has a relatively simple operation, its modern equivalent is based on a more complex system. The Ambient Umbrella receives weather forecast from a specialized website through radio waves. Depending on the forecast, the handle lights up indicating rain, drizzle, snow, and thunderstorms. From the user’s standpoint, it is an umbrella, which simply lights its handle when it will rain. The idea is really that the technology involved in the process should not be perceived. 
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This is the Datafoutain, project by Koert van Mensvoort. This fountain is connected to money currency rates on the internet. It is realtime, refreshed every five seconds. The datafountain displays the Yen, Euro and Dollar (¥€$). The design of the casing was kept as minimal as possible. The water is the thing to look at and listen to.
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This is the GoodNight Lamp, by Alexandra Deschamps-Sonsino. Each family is composed of a large lamp with an energy saving bulb and powered normally. Each "parent light" is wirelessly connected over wifi to its children: smaller wireless lamps with LED lighting. This allows you to give away the little lamps to your loved ones around the world. Wherever they are, when you turn your light on, theirs will turn on as well.
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Thirsty Light, This project aims to help on the maintenance of houseplants by constantly monitoring the plant's soil to check its moisture, and warning when it is necessary to water the plants. When the moisture reaches a certain level, considered low for the maintenance of the plant, the light at the opposite end of the probe starts blinking. The lower the humidity of the soil, the faster the LED flashes, indicating the urgency of watering the plant.
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This is the LadyBag, a project developed by students of the School of Interactive Arts and Technology da Simon Fraser University.

Using electronic components, the proposal is to make a bag as a mirror of its user's emotions. In this case the bag is classified as an Affective Communication System (ACS). 

The bag has to be pressed on specific points, where pressure sensors are located. Once pressed, the sensors trigger the bag's LED screen, on the outer surface of the bag, displaying an icon corresponding to a different emotional state. For each sensor there is a set of emotional states, which vary according to the applied pressure. The user must memorize the location of each sensor, and the corresponding emotional states, so she can express herself correctly through the Ladybag.
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Decoration or information?

Weather Patterns is a permanent light installation created by loop.pH for York Art Gallery. It is an architectural intervention that aims to improve the building during day and night by combining traditional surface decoration with modern display technologies, which allow the building to communicate the changing weather cycles surrounding the Gallery in the hours of darkness.
A computer reads data from a dedicated weather station on site and uses this information to animate the printer electroluminescence pattern. Each Weather Pattern displays current temperature, relative humidity, wind speed and wind direction. 
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1) by definition, Ambient Information Systems work on the periphery of our attention. They may be perceived, but sometimes we have our attention focused on other tasks, and the Ambient Information System may pass unnoticed. So, if there is some critical data that you should be aware of, using something that stays on the periphery of your attention wouldn’t be the smartest choice.

2) Ambient Information Systems work on the periphery of our attention. They may be perceived, and it shouldn’t take too much time for us to “read” them. To this kind of fast and almost unconscious communication, it’s more appropriate that the information doesn’t have too much detail, being coarse data more suited in this case. 

3) As we’re dealing with coarse data, and with something that should act on the periphery of our attention, makes more sense that we don’t use this for complex data analysis. An Ambient Information System can be used, instead, as a primary level information system, one that may give you a general sense of a complex data.

For example, the Ambient Umbrella that I showed before. It doesn’t matter what are the chances of raining during the day. It matters that the chances are enough to make you take the umbrella with you. If you’re interested in more detailed information, you can check it out on other information systems that may give you a complete forecast for that day. In a similar way, the Data Fountain won’t give you the exact information about the ups and downs of Wall Street, you should use other sources to get that information. 
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To this point, we can have some conclusions.

• we can create information systems that are fun

• having access to more information doesn’t necessarily mean more stress

• the periphery of our attention can be explored for communicating without overburdening us
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Here are some topics for future research

• how to design information systems that do not draw our attention, acting in the periphery?

• why not design for the other senses, besides vision?

• which metrics and evaluation methods should we use to assess the effectiveness of ambient information systems?

• are there types of information that are more appropriate to these systems?
I don't have the answers for this questions, but I'm working on it.
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preliminary findings about perception //attention // preattentive processing
based on psychology studies

Our attention is influenced by previous knowledge and memory

When driving a car, we can hear many noises, like the car’s motor itself. But we act like we are not even hearing it. While driving, we’re able to attune to many different things, like a conversation with a friend, the radio playing music, and the cars in our surroundings. But if we hear a different unexpected noise coming from the motor, it draws our attention immediately. The noise of the motor, that was in the periphery of our attention, is now at the center. It is unfamiliar, we don’t know that unexpected noise.

In a similar way, even in a party full of people and noise, we still can have our attention draw If someone calls our name. This is something that actually is called “The cocktail party effect”. I have a twin brother, and sometimes I have my attention draw when someone calls his name, instead of mine. This is true only to me, because I have learned that some people may confuse me with my brother, and they are trying to call him. For the sake of my brother, I have learned to respond to these people.

So, the familiar may draw our attention, as much as the unfamiliar. Knowledge and memory play a role in our attention, in our preattentive processing.
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• Attention is also influenced by the nature of the information

Studies on preattentive processing show that we react differently according to the nature of an image that is presented in our peripheral vision. During some experiments, where people were looking straight to a fixed point in a screen, and different images were presented in the peripheral area of their vision, they had a stronger reaction when exposed to unpleasant images like dead bodies, people in car accidents, compared to the reaction they had when exposed to images of babies, flowers and other pleasant images.
There are many other factors that influence our attention. Till this point of my research, these are the ones I found more interesting, and the ones I think may affect the design of ambient information systems.

FINAL
This is what I have to show you today.

I thank you all for your attention. 
