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1. Camera driver installation
Before connecting the camera to the computer you must install the driver according to the architecture of the computer operating system. Drivers are available in www.ueyesetup.com one should install the driver for USB cameras.
2. System components
The system hardware consists of a MagicEye chamber with two infrared emitters connected to computer USB ports, the whole being mounted on a support as shown in picture 1.
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1 MagicEye System
1 – Infra red emitters
2 – Lens
3 – Base support
4 – Light regulation
5 – Focus adjustment
3. Placing the system in the computer
The MagicEye system should be placed on top of the laptop, so that the lens is centered to the screen.

The distance from the user’s face to the system lens must be between 50cm to 60cm.

The computer screen should always be perpendicular to the axis of the head, so that the user to look at the monitor has eyes wide open. Picture 2 shows a wrong position, in which the head is pulled back, thus hindering the detection of eye.
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2 wrong placement of the head
Regarding the brightness should be adjusted rotating the lens iris, so as not to be too light or too dark. Preferably the user should not have sources of light in front that can cause glare in their eyes, failing to condition the function of the system.

In picture 3 are illustrated two examples where there is much light, at left, and low light, at right.
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3 Defective lighting
Regarding the image obtained, it must be well focused as shown in picture 4. It should be noted the detail of good definition of eyelashes and size of reflections of infrared that are smaller.
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4 Well-focused image
In picture 5 is an example of a poorly focused image. It is noteworthy reflections of infrared light increases with the blurred image. The focus of the camera fits in the lens, point 5 of picture1.
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5 poorly focused image
The vertical alignment of the chamber is shown in picture 6 where the visible image portion of the application is the green rectangle and the red rectangle is the rest of the image. It is intended that the green part is centered on the red for vertical alignment.
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6 Vertical alignment
4. Eye detection
To detect the user’s eye must be taken into account all aspects mentioned in relation to lighting, focus and distance to the MagicEye system.

 In picture 7 are represented the most relevant eye aspects for eye detection. 
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7 Relevant points of the eye
When the eye is detected, the pupil is surrounded by white dots. Below are two bright spots, P1 and P2, which are the reflection of infrared lights. When the MagicEye system is enabled you can see some parameters in the upper left corner of the window, as shown in picture 8.
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8 Parameters in the window title
These parameters allow you to know at any moment the following:
H0 – Left eye detection level. The higher the value the better is the detection of the eye.

D0 – Left eye diameter.
F – Can be values from 0 to 6.
0 -> Can’t find the first bright spot. Thus there may be problems in three factors: the minimum of the bright spot (point 6 of picture 11), the upper limit of the bright spot (point 7 of picture 12) and the radius of the bright spot (point 8 of picture 12). 
1-> Can’t find the 2nd bright spot; in addition to the above parameters should be mind the minimum distance and the maximum of the bright spots (points 9 and 10 of picture 11).
2-> Failure on the first level of eye detection; one of the parameters influencing this failure is the maximum of the eye center (point 3 of picture 12).
3-> Failure on the second level of eye detection; here, only the limit of eye detection matters (point 1 of picture 12).

4-> Failure in the 3º level of eye detection; here, only matters the minimum detection (point 1 of picture 12)
5-> Eye detected correctly.

6-> Eye were detected in all phases but subsequently canceled due a big change in the distance between the eyes.
H1 – Right eye detection level.

D1 – Right eye diameter.
Frames/S – Frames per second. Images acquired by the camera in a second.
Disref – Reference distance at which the user is the system. This value should be adjusted by the button “1” picture so the image is well focused. From this setting should be kept near 100 so that the image remains in focus. Values above 100 means the user is away from the system. Values less than 100 mean that the user is closer.
5. Auto setup
To do auto setup should press the secondary mouse button over the MagicEye program. A window like picture 9 will be showed.
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9 Configuration smi automatic
Then press the button “Other settings”. Another window appears as the picture 10.
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10 Choose settings
In this window you should press button “1” shown in picture 10.
Once the button is pressed, a red circle will appear on the screen. The user will have to follow this circle with his eyes until the setup is complete.
The circles route is around several important areas of the screen. This process automatically adjusts the MagicEye values.
Note: If the circle stops during the route setup, then there are problems in eye detection. 

6. Auto setup step by step
Press the secondary mouse button over the MagicEye program.
Press the “Other settings” button and a window will appear as the picture 10. In this window you should press button “2”.
Then a window appears as picture 11.
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11 Auto setup step by step
This window has several separate settings concerning the various screen areas. When this kind of setup is used it should be done in the following order: 
Button 1 – Sets the value reference distance to 100.

Button 2 – Sets the lower limit of the screen.

Button 3 – Sets the upper limit of the screen.

Button 4 – Sets the horizontal center of the screen.

Button 5 – Sets the lateral limits of the screen witch are symmetric.

Button 6 – Sets the upper left corner.

Button 7 – Sets the upper right corner.

The button 8 lets the mouse be controlled by: Both eyes; Left eye; Right eye.
7. Configuration smi-automatic
The window of picture 9 shows buttons used in configuration smi-automatic.

Button 1 – Amplifies the horizontal bounds where the mouse reaches.
Button 2 – Reduces the horizontal amplification of the mouse.

Button 3 – Shift right the area where the mouse moves.

Button 4 – Shift left the area where the mouse moves.
Button 5 – Increase the upper bound, allowing the mouse reaches the top of the screen.

Button 6 – Decreases the upper bound where the mouse reaches.

Button 7 – Shifts up the area where the mouse moves.

Button 8 – Shifts down the area where the mouse moves.
Button 9 – Increase the factor upper left corner allowing the mouse reach the top left of the screen.
Button 10 – Decrease the factor upper left corner causing the mouse does not leave the screen.
Button 11 - Increase the factor upper right corner allowing the mouse reach the top right of the screen.

Button 12 - Decrease the factor upper right corner causing the mouse does not leave the screen.
8. Manual configuration
To do manual configuration is necessary to do the following steps:
Click the secondary mouse button over the MagicEye program.
A window like picture 9 is showed.

In this window should be pressed button “Other settings”
Another window will appear as shown in picture 10. The button “3” should be pressed. This button will access the manual configuration, how is showed in picture 12.
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12 Manual configuration
In this window are all necessary parameters to configure the MagicEye system. The settings are divided into two groups: “Parameters of eye detection” and “Parameters of mouse movement”

For the eye detection:
1- Minimum detection: represents the minimum value of detection, so the application considers it as an eye. If the value of H0 and H1 in the window title is above this value, the eye is considered detected, otherwise it is considered not detected. The decrease of the detection value can cause an imperfect eye detection, i e, the points around the pupil will not be in the right place. Increasing this value may cannot detect the eye even though it is open.
2- Maximum detection: maximum value that is considered in the eye detection.
3- Maximum center of the eye: it’s the maximum color of the interior of the eye to consider an eye. If the value is too low the eye will not be detected, if too high requires more CPU.
4- Minimum diameter: minimum diameter of the eye to be detected, in pixels.
5- Maximum diameter: maximum diameter of the pupil to be detected, in pixels.

6- Minimum brilliant: Value representing the brightness to be considered a bright spot. Values near 255 are advisable.
7- Maximum around bright spots: maximum value of the pixels in radius around the bright spot. This radius is defined in the parameter 8.
8- Radius of the bright spots: radius of the bright spot in pixels.
9- Maximum distance from the eye to bright spots: maximum distance in pixels, from eye center to the middle point of the bright spots.

10- Minimum distance of the bright spots: Minimum distance of the bright spots, in pixels, to be detected.
11- Maximum distance between bright spots: Maximum distance, in pixels, that should be the bright spots.
12 and 13 – Set parameter of horizontal alignment of the mouse to both eyes.
14 and 15 – Adjust the mouse horizontal amplification factor for both eyes.
16 and 17 – Adjust the alignment of the mouse at the screen bottom, for both eyes.
18 and 19 – Adjust the mouse movement vertical amplification factor for both eyes.

 20 and 21 – Adjust the factor that allows the mouse to reach the upper left corner of the screen, for both eyes.

 22 and 23 - Adjust the factor that allows the mouse to reach the upper right corner of the screen, for both eyes.

24 – Select the user profile, save, read or delete profile. To create a new profile just writes the name in this field and press “Save”.
25 – Number of frames lost during transmission.
26 – Image high that is processed and show in MagicEye.

27 – Restore original values.

28 – Submit values and close the manual configuration.

29 – MagicEye suggests values for the configuration parameters, for the user.

8.1. Measuring distances in MagicEye

How was referred in Manual configuration, the distances used are in pixels. To obtain this distances in MagicEye its necessary take mouse control, making the following set of keys: 
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Thus the image stops, mouse control is taken from the user, and now is possible to make measures. If you want to measure a distance between two points, just press mouse button and drag it to the second point and leave the mouse button. In this process a green line is drawn, between the two points. The distance is shown in the upper left corner of the window using the following configuration: “d=25” where 25 is the distance in pixels. Also is shown the color value of the pixel where the mouse is. 

9. Mouse Configuration
Click the secondary mouse button over the MagicEye program. A window like picture 9 is showed. In this window should be pressed button “Other settings”
Another window will appear as shown in picture 10. The button “4” should be pressed. This button will access the mouse settings like showed in picture 13.
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13 Mouse settings
The possible mouse settings are:
1 – Sets the sampling rate to calculate the average position of gaze. The higher this value will be more stable movement of the mouse, as well as it’s the gap with the look.
2 – The higher its value becomes more stable mouse movement and increasing the hysteresis of their movement.
3 – Making the mouse click blinking the left eye.

4 – Making the mouse click blinking the right eye.

5 – Making the mouse click blinking both eyes at same time.

6 – Making the mouse click when it is stopped during the time set in parameter 8. The change which the mouse could have to consider it is stopped is defined in parameter 9.
7 – Disable mouse click.
8 – Define time in milliseconds to make the click by time or with eye blinked.

9 – Maximum variation, in pixels, that the mouse can do to consider a click.

10 – Enable/Disable beeps when a click is done.
11 – Enable/Disable the mouse movement.
12 – Enable/Disable the functionality that opens the configuration window showed in picture 9, when the user looks in direction below the camera for two seconds.

13 – Enable/Disable scroll button when the user look out the left edge of the screen, how is showed in picture 14.
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14 Scroll button
14 – If this option is enabled, when press the button select/drag (button 3 of picture 15), after the first selection keep the option enabled. This allows drag many pieces of a game, consecutively, without always necessary to choose the drag button.
15 – When active, with eyes closed a little more of time, makes the mouse double click.

9.1. Click types
When the user looks above the upper limit of the screen, appear the options concerning the type of click, as shown in picture 15.
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15 Click types
The click types are:

1 – Right click.

2 – Double click.

3 – Select or drag & drop. The first click makes the selection or dragging. When made the second click that releases the selection or dragging process.
4 – Simulate the up mouse scroll using Page Up.

5 – Simulate the down mouse scroll using Page Down.

6 – Disables mouse clicks. To enable clicks again, just place the mouse over the button “Clicks On” during 2 seconds.
10. Contacts
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