The device and way to control cursor movement

Device, simulating computer mouse via non-contact control of the cursor by moving hands over the keyboard. (Patent of Ukraine № 2000042045 of 15.05.2001)
 
Introduction

This device is especially useful for those users whose main tasks are connected with work on the keyboard. But as all the up-to date programs are optimized for working with a mouse, then the operator has anyway to use the mouse (open a menu, highlight a text, click an icon etc.). Of course, all these operations may be performed also with a keyboard only, but the user must remember a large number of hot keys combinations. And it is not so suitable as with a mouse.
The existing and wide spread cursor control devices: "mice", sensor panels (touchpads) and other manipulators - draw the user to slow typing the text (input of information to the PC) when there is a need to move the cursor, because there is a need to switch the attention and to move the hand to the needed device. And very often there are performed useless movements, because there is a need to move the mouse to different directions so that to see the cursor with the eyes, etc.
There is also changed the hands movement automatism that causes a need of an additional time for adaptation. For example, when there is a need to create a large document by copying from a large number of different windows the time losses become very large. Also the ergonomical parameters of these cursor control devices are low because they cause strains in hands when performing a large number of operations.
Using a keyboard with the offered "Device" is not a complete substitution of the usual mouse. It's intended for certain tasks where is a need of a large number of small mouse actions.

 
Description

The device consists of signals processing block and electromagnetic sensors with antennas, which are mounted under the surface of keyboard perpendicularly each to other. In the cursor control mode the antennas perceive the hand movement in the space, and the cursor moves according to the hand movement.
Using the Device the operator needs only to press a certain key to turn the device on (for example with the left hand) and to raise the free hand (right) over the keyboard, and moving it in the desired direction to show the way of the cursor (i.e., there is no need to touch anything with the operating hand, just to move it in the space). If the special switching key is pressed, then the cursor responds to the hand movement, if no - then it does not respond.
 
In the pictures there is indicated the most optimal place for the switching key - on the edge of the keyboard, near the space key. There it is easy to reach with the thumb of any hand. As far as I know, the task of 
 There are different ways to simulate the work with left or right mouse button. There may be two special additional buttons on the keyboard near the switching button, or mouse buttons may be simulated with some keys of the existing basic keyboard. When the device is switched off, then the keyboard works in its usual regime, and these keys perform their usual functions.
The left mouse button is better to simulate with the "space" key, and the right one - with all the alphabetic and numeric keys. Then it will be easy for the operator to press either left or right mouse button with any position of the hand over the keyboard. 
 
There is no need of large movements of the hand, it’s enough not to press the keys. And the working zone must have diameter of 3-4 cm around the basic (for the blind typing method) keys ASDF and JKL.
If there are two hands in the antennas operating zone, then the cursor moves along the result trajectory of every hand’s influence. It can be controlled also in this case, because the visual feedback allows always to define where to move the hand(s). 
The device makes it possible to track the movements in the "up-down" direction, i.e., the third space coordinate. It will create new possibilities for programming. For example, depending of the distance of the hand from the keyboard there may be different the speed of the cursor that makes easier its positioning.
 
The information processing principle.
The functioning of the sensors can be influenced by different factors: humidity, static electricity from clothes, health condition of the operator, the  people staying or passing near, electromagnetic interferences, etc.
So that to exclude all these interferences, there are applied both hardware and software solutions in the Device.  The task of separating of signal and noise is solved by standard radioelectronic means. And in this case there can be applied many solutions used in sensor panels:
 
1. Frog's eye principle
Frog's eye has such a construction that it sees only moving objects, and ignores motionless ones. Here the system must be also adjusted so that to respond only to the hand's movement relatively to the antenna but not to the absolute distance to the antenna. There is a permanent "returning to zero" - if the hand has moved then the device outputs a command to move the cursor, and the system zeroizes again and waits for a new signal from the sensor. If the hand is not moving, the cursor is not moving either. 
 
2. Statistic processing of the information.
The data from the sensors are averaged for certain periods, it lets to smooth the cursor movement. There may be used several independent sensors to read the hand movements in every direction, and then their data is averaged.
 
 
Methods of working with left and right mouse buttons.
The operator is right-handed. Then the left hand presses the switching key of the Device and remains motionless, and the right hand controls the cursor.
 
There are possible several methods of working to perform different operations with the cursor. Here I suppose to use the second method (see Description), i.e., recoding of the alphanumeric keys and space.
Operation 1. Positioning the cursor at an object (icon) and left click to highlight the object.
Actions:
a) When positioning the cursor at the icon with the right hand, the operator presses "space" bar  with the forefinger of the left hand (the thumb is holding the switching key); or
b) When positioning the cursor at the icon, the operator presses the "space" bar with the thumb of the right hand.
 
Operation 2: Dragging (mouse movement with left button pressed)
Actions
a) Operator presses "space" bar with the left forefinger (the left thumb is holding the switching key), and moves the cursor with the right hand; or
b) Operator presses "space" bar with the right thumb and not releasing it makes a move with the same hand (regardless of the “glued” thumb)
 
3. When moving the mouse with right button pressed the actions are the same, but instead of the space may be used any alphabetic or numeric key.
 
4. Double click - double pressing of "space" bar when the switching key is being pressed or "Enter" when it is released.
 
It's very suitable when there is a possibility to position the cursor in the center of the screen without additional movements. This function can be realized with a special keys sequence, for example switching key + alt + space.
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