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HAPTIC INTERFACE FOR GOOGLE STREET VIEW
Abstract
In this article, we intend to develop a haptic interface for Google Street View using head tracking. As an input device used Wii Remote, LED and Google Street View internet service. When driving the head, we can manipulate the image by changing the angles. This will create the illusion of a window into the street like in the real world. This effectively transforms your display into a portal to a virtual street.            
 Using the LED array and infrared signals, with the Wii Remote, we can track head in two-dimensional space. It allows us to use it for creating haptic interface with the Google Street View. Wii Remote can send on computer the coordinates of the head by setting on the head infrared LEDs. It give us accurately track the location of the head in a certain range.
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Introduction
At present, people's interest in virtual reality or augmented reality increased. In this article, we attempt to turn Google Street View in Virtual Reality World. Google Street view  is a technology featured in Google Maps and Google Earth that provides panoramic views from positions along many streets in the world. (
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To create a haptic interface, we will use the Wii Remote and the sensors that are installed on the head. The advantage of using the Wii Remote is the low cost and the ability to accurately track the head position in space. The sensors on the head is LED arrays [1].
To visualize the data, we will use the Google Street View service, as is well known, and it is free to use.
This effectively turns the display into a virtual environment portal.
Using this type of human-computer interaction is very interesting, but it can be tedious in some cases. The project will use Personal Computer, Wii Remote, infrared sensor, Bluetooth, Visual Studio withWiimoteLib software and other library.
Such a project also can be implemented using a standardIR camera instead of Nintendo Wii Remote. By using computer-tracking algorithms, it is possible to process the image using a standard IR camera. The disadvantage of this method is that standard cameras capture 25 - 30 frames per second, and Nintendo Wii Remote has an output rate of 100 Hz, which makes it much more accurate than the conventional infrared cameras. Data is transmitted from the Wii Remote to the computer via a Bluetooth connection. The disadvantage of the use of Wii Remote control is that it can send and receive only four infrared signal, which in this time is sufficient [2]. 
 (
Figure 
2
:The setup of the haptic interface  with Wii Remote, IR  LEDs and Google Street View
)

Wii Remote as an input device
Wii Remote is s the primary controller for Nintendo's Wii console. A main feature of the Wii Remote is its motion sensing capability, which allows the user to interact with and manipulate items on screen via gesture recognition and pointing through the use of accelerometer and optical sensor technology [3]. Has 16 kilobytes of EEPROM memory, three- axis accelerometer, high resolution and high speed infrared camera, wireless Bluetooth, speaker, vibration and four blue LEDs. The Wii Remote is one of the complex PC-compatible input device, and is well suited for studying the interaction.
Accelerometer: an electronic component that can measure force exerted on the axis. Wii Remote can measure the strength of the three axes.
Bluetooth: protocol for wireless short-range transmission. Wii Remote uses this protocol to connect to the Wii console or PC.
Infrared signal: light wave that is invisible to the naked eye.
LED: In Wiimote are four LEDs, and they can be used to express a simple status information.
 (
Figure 
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:Wii Remote controller
)Wii Remote includes a 12 buttons. 11 buttons located on the front side, 4 of them are directional buttons and one button 'B' to be back.
Infrared sensor allows you to monitor up to four infrared sources with a refresh rate 100Hz.Tri axis linear accelerometer providesmotionsensor opportunities. Communication is done via a Bluetooth connection that allows you to connect multiple computers to the Wiimote, or vice versa. Depending on the battery capacity, Wii Remote running from 20 to 40 hours. 
There are several software to connect Wii Remote to the computer and its configuration. For example, free programmable emulator GlovePIE, WimoteLib library for programming in C # or visual basic, library WiiRemoteJ for the Java programming environment and more [3].
Hardware
For this haptic interface requires several different hardware parts. We should use an infrared camera to determine the position of the head. We use camera from:
•	Nintendo Wii Remote
As mentioned above, an infrared camera of Wii Remote has 100 fps operations with 1024*768 resolution, which is really good. The disadvantage is that the Wii Remote is able to detect only up to four points and strong infrared sources. But for our purpose four points is enough [4].		
Now we need a source of infrared signals to detect the head. Sources of infrared signals:
· Nintendo Wii Sensor Bar
· Infrared Camera
· Infrared LEDs
Last one we need is bluetooth adapter plugged in your PC. There are no specific conditions but it is better to work with BlueSoleil software. 
Experimental evaluation
People who have experience in the use of Google Street View can adapt more quickly than those who do not have experience using Google Street View. Most users will want to work smooth movement and scaling when working with Google Street View. These features are also lacking in Google Street View, because it is an internet serviceand take time for sending/receiving queries [5]. Wii Remote can process up to 100 frames per second that Google Street View does not have time to respond to this rate. Of course, the program could give the best results if combined with projects that work fast enough.
Work in the future 
The project is still under development, but in the future, the project can be improved several times. For example, tracking the movement of the fingers for better interaction with the user interface. Using two or more Wii Remote for improving the quality of tracking. Using better infrared source, increasing the tracking range. Improved smoothness movement in Google Street View, by optimizing the parameters of the algorithms. Also, apply these methods to other interaction programs.
Conclusion
This project is a re-introduction and combination of methods developed by Johnny Chung Lee. Although the idea is very interesting, we saw that as hardware affects the quality of work performed. Also for head tracking can be used an array of infrared LEDs.
This system has the potential to fast and smooth operation. But the program is working in Google Street View does not give such a result, even if you use the keyboard and mouse. Because data is transmitted directly through the Google server and have to wait for the results. Nintendo Wii Remote is able to process signals very fast up to 100 frames per second, but unfortunately, Street View at the moment cannot quickly respond to the received signals.
In the end, we were not able to fully experience the immersion as expected. But we hope that the parameters of the program in the future will be improved and users will not be left feeling satisfied.
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