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<+B><:#428,9360><:f><+!><:f360,2Times New Roman,,,>BioMuse Environment Controller



<+B><:#296,9360>by Johannes N. Johannsen



<+B><:#296,9360><:f>jojo@well.sf.ca.us



<+B><:#296,9360><:f>805-482-1186



<:f><:f><:p >
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@Title@<:#264,9360><:f><+!> Overview<-!>



<:#296,9360><:f>



<:#1184,9360><:f>The BEC program is a tool that provides a visual interface for creating alternative user interfaces for video games, remote control toys, or PCs.  It allows any combination of its supported input devices to be used to define a trigger state which result

s in parallel, serial, and/or voice output from a PC.



<:#296,9360>



<:#888,9360>This PC output may be used to controls for video games, remote control toys, or another PC.  Video game, and remote control toys require simple modifications to be controllable through parallel port output.  Another PC can be controllable using AccessDOS.
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<:#296,9360>BEC supports the following input devices:
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@Bullet 1@<:#296,9360>BioMuse



@Bullet 1@<:#296,9360>ImmersionBox



@Bullet 1@<:#296,9360>Mouse



@Bullet 1@<:#296,9360>CyberMan



@Bullet 1@<:#296,9360>PowerGlove



@Bullet 1@<:#296,9360>PCLab 711 A/D card



@Bullet 1@<:#296,9360>CyberWand



@Bullet 1@<:#296,9360>JoyStick
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<:#592,9360>Any combination of any of the above devices can be mapped into PC output which is used as input to another PC, or to a video game or toy.
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<:#1184,9360>BioMuse Environment Controller program allows you to map a variety of input device states into parallel port, serial port, or voice output.  This can be used to provide alternate controls for video games such as Nintendo, or remote control cars.  Used in co

njunction with AccessDOS, this can also provide a way to control any PC application running under Windows or DOS.
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<:#296,9360><:f>The screen is divided into the following areas:
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<:#296,504>



<:#264,504><:f><-!><-"><+!><+"><:f200,QCourier New,0,0,0>



<:#264,504><+!><+"><:f200,QCourier New,0,0,0>



<:#264,504><+!><:f200,QCourier New,0,0,0><-"><+">



<:#264,504><+!><+"><:f200,QCourier New,0,0,0>



<:#264,504><+!><+"><:f200,QCourier New,0,0,0>



<:#264,504><+!><+"><:f200,QCourier New,0,0,0>



<:#264,504><+!><+"><:f200,QCourier New,0,0,0>



<:#264,504><+!><+"><:f200,QCourier New,0,0,0>



<:#264,504><+!><+"><:f200,QCourier New,0,0,0>



<:#264,504><+!><+"><:f200,QCourier New,0,0,0>



<:#264,174><+!><+"><:f200,QCourier New,0,0,0>



<:#264,174><+!><+"><:f200,QCourier New,0,0,0>



<:#264,174><+!><+"><:f200,QCourier New,0,0,0>



<:#264,174><+!><+"><:f200,QCourier New,0,0,0>



<:#264,174><+!><+"><:f200,QCourier New,0,0,0>



<:#1480,174>          



<:#1201,9360><:f>The <+!>Input Device Channel Display<-!> shows values arriving from the all input devices.  The name of the particular input device and attribute are shown in the left column.  The numeric value follows, then a visual display of the calibrated value is 

shown as a white dot within a colored line. 
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<:#626,9360><:f>The <+!>User Defined Control Buttons<-!> are designed for a specific user application.  The user configures these buttons using the 

<+!>Button Creation Panel<-!>.  <:f><:f>



<:#296,9360><:f>



<:#609,9360><:f>The <+!>Input Device Mapping Panel<-!> is used to attach input device attributes to channels in the Input Device Channel Display.



<:#296,9360><:f>



<:#905,9360>The <+!>Calibration Panel<-!> is used to calibrate the values given by input devices to be within the range available to a particular user.  For example, if a user has limited use of a particular muscle group, the calibration allows that entire range to be 

the maximum range in the display.



<:#296,9360> 



<:#609,9360><:f>The <+!>Application Control Panel<-!> is used for saving and loading user configurable buttons.  

<:f>When a set of buttons has been designed, these can be saved and later reloaded using this panel.



<:f><:f><:p >



<:#296,9360><:f>



@Title@<:#264,9360><:f><+!> Input Device Channel Display<-!>



<:#296,9360><:f>



<:#888,9360><:f>There are 16 channels in the Channel Display.  Initially, the display has names in the left column like "Channel 1", "Channel 2", etc.  When channels are attached to particular input device attributes the name of the channel changes to the name of the i

nput device attribute.



<:#296,9360><:f> 



<:#247,9360><:f><:f200,QCourier New,,,> 



<:#264,9360><:f200,QCourier New,,,>   <+">Channel 1<-">  <+!>nnn<-!>  ==================X=======================   



<:#264,9360><:f200,QCourier New,,,>   <+">Channel 2<-">  <+!>nnn<-!>  ==================X=======================   



<:#264,9360><:f200,QCourier New,,,>   <+">Channel 3<-">  <+!>nnn<-!>  ==================X=======================   



<:#264,9360><:f200,QCourier New,,,>   <+">Channel 4<-">  <+!>nnn<-!>  ==================X=======================   



<:#264,9360><:f200,QCourier New,,,>   <+">Channel 5<-">  <+!>nnn<-!>  ==================X=======================   



<:#264,9360><:f200,QCourier New,,,>   <+">Channel 6<-">  <+!>nnn<-!>  ==================X=======================   



<:#264,9360><:f200,QCourier New,,,>   <+">Channel 7<-">  <+!>nnn<-!>  ==================X=======================   



<:#264,9360><:f200,QCourier New,,,>   <+">Channel 8<-">  <+!>nnn<-!>  ==================X=======================   



<:#264,9360><:f200,QCourier New,,,>   <+">Channel 9<-">  <+!>nnn<-!>  ==================X=======================   



<:#264,9360><:f200,QCourier New,,,>   <+">Channel 10<-"> <+!>nnn<-!>  ==================X=======================   



<:#264,9360><:f200,QCourier New,,,>   <+">Channel 11<-"> <+!>nnn<-!>  ==================X=======================   



<:#264,9360><:f200,QCourier New,,,>   <+">Channel 12<-"> <+!>nnn<-!>  ==================X=======================   



<:#264,9360><:f200,QCourier New,,,>   <+">Channel 13<-"> <+!>nnn<-!>  ==================X=======================   



<:#264,9360><:f200,QCourier New,,,>   <+">Channel 14<-"> <+!>nnn<-!>  ==================X=======================   



<:#264,9360><:f200,QCourier New,,,>   <+">Channel 15<-"> <+!>nnn<-!>  ==================X=======================   



<:#264,9360><:f200,QCourier New,,,>   <+">Channel 16<-"> <+!>nnn<-!>  ==================X=======================   

<:f>



<:#247,9360><:f200,QCourier New,0,0,0> 



<:#296,9360>



<:#592,9360>When an display channel is attached to a particular input device, the "<+">Channel <<n<;><-">" shown above is changed to a particular input device from one of the following:



<:#296,9360>



<:#296,9360>Biomuse Data:



<:#296,9360>



@Bullet 1@<:#296,9360>Biomuse 1



@Bullet 1@<:#296,9360>Biomuse 2



@Bullet 1@<:#296,9360>Biomuse 3



@Bullet 1@<:#296,9360>Biomuse 4



@Bullet 1@<:#296,9360>Biomuse 5



@Bullet 1@<:#296,9360>Biomuse 6



@Bullet 1@<:#296,9360>Biomuse 7



@Bullet 1@<:#296,9360>Biomuse 8



<:#296,9360>



<:#296,9360>Mouse Data:



<:#296,9360>



@Bullet 1@<:#296,9360>Mouse x



@Bullet 1@<:#296,9360>Mouse y



@Bullet 1@<:#296,9360>Mouse left



@Bullet 1@<:#296,9360>Mouse right



<:#296,9360>



<:#296,9360>Immersion Box Data



<:#296,9360>



@Bullet 1@<:#296,9360>Ibox analog 1



@Bullet 1@<:#296,9360>Ibox analog 2



@Bullet 1@<:#296,9360>Ibox analog 3



@Bullet 1@<:#296,9360>Ibox analog 4



@Bullet 1@<:#296,9360>Ibox digital 1



@Bullet 1@<:#296,9360>Ibox digital 2



@Bullet 1@<:#296,9360>Ibox digital 3



@Bullet 1@<:#296,9360>Ibox digital 4



<:#296,9360>



<:#296,9360>CyberMan Data:



<:#296,9360>



@Bullet 1@<:#296,9360>Cyber X



@Bullet 1@<:#296,9360>Cyber Y



@Bullet 1@<:#296,9360>Cyber Z



@Bullet 1@<:#296,9360>Cyber Left



@Bullet 1@<:#296,9360>Cyber Middle



@Bullet 1@<:#296,9360>Cyber Right



@Bullet 1@<:#296,9360>Cyber Yaw



@Bullet 1@<:#296,9360>Cyber Pitch



@Bullet 1@<:#296,9360>Cyber Roll



<:#296,9360>



<:#296,9360>PC-Labcard PCL-711S data



<:#296,9360>



@Bullet 1@<:#296,9360>PCL ad1



@Bullet 1@<:#296,9360>PCL ad2



@Bullet 1@<:#296,9360>PCL ad3



@Bullet 1@<:#296,9360>PCL ad4



@Bullet 1@<:#296,9360>PCL ad5



@Bullet 1@<:#296,9360>PCL ad6



@Bullet 1@<:#296,9360>PCL ad7



@Bullet 1@<:#296,9360>PCL ad8



<:#296,9360>



<:#888,9360><:f>Each channel is shown with a channel number, the "nnn" indicates the last value read from its attached input device, and the "X" indicates the position of that value within the calibrated range for the channel. 



<:#296,9360><:f>



<:#1480,9360><:f>If a channel has not been calibrated, the channel display does not change.  During calibration, the minimum and maximum values indicated by an input device attribute are associated with the far left and the far right of the channel display slider.  This

 allows devices which provide variable ranges which depend on the user, such as the BioMuse, to control an application by just re-calibrating the application for that user.



<:#296,9360><:f>



<:#592,9360>Any values occurring outside the calibrated range are shown as the maximum or minimum calibrated values.



<:#296,9360><:f> 



<:#313,9360><:f>See <+!>Section 5.1  Calibrating Input Device Channels<-!> for more information on calibration.



<:f><:f><:p >



<:#296,9360><:f>



@Title@<:#264,9360><:f><+!> User Defined Control Buttons<-!>



<:#296,9360><:f>



<:#888,9360><:f>A User Defined Control Button is a button that is triggered depending on the state of a set of input devices.  The user defines the state visually by connecting lines from the user defined button to sliders or to other buttons.



<:#296,9360>



<:#592,9360>When a user defined button is triggered, it may result in a value being sent out the parallel or serial port of the computer.  

<:f>



<:#296,9360><:f>



<:#296,9360>A user currently can define no more than 200 buttons per application.



<:#296,9360>



@Subhead@<:#313,9360><:f><:f><:f><-"><:f><:f><:f><:f><:f><:f><+!> Button Creation Panel<-!>



<:#296,9360><:f>



<:#296,9360><:f>The Button Creation Panel is used to create, delete, and edit buttons.  It consists of four buttons:<:f><:f><:f>



<:#296,9360><:f>



@Bullet@<:I0,0,720,0><:#905,9360><:f><+!>Add<-!> -- this is used to add a new control button to the existing set of control buttons.  The user is allowed to specify the name of the button, and the value to be sent out the parallel port, or the string to be sent out the serial port.



<:I0,0,720,0><:#296,9360>



@Bullet@<:I0,0,720,0><:#905,9360><:f><+!>Remove<-!>-- this is used to delete a control button.  When this button is activated, the mouse cursor is transformed into a skull and cross bones, which when placed over a control button will 

<:f>delete that control button with a mouse click.



<:#296,9360><:f>



@Bullet@<:I0,0,720,0><:#905,9360><:f><+!>Edit<-!> -- this is used to change the name or parallel port output value of an existing button.  This also allows a "toggle" button to be created.  A "toggle" button goes from on to off (and vice versa) whenever its trigger conditions are met.



<:#296,9360><:f>



@Bullet@<:#1201,9360><:f><+!>I<-!> -- this is the invert logic button.  This is used for application control of devices in which the controls are indicated 0 bits rather than 1 bits.  In this case, when a set of parallel port output values are "or"ed, they are inverted before t

he "or"ing, then inverted again before the resulting value is sent out.



<:#296,9360><:f>



<:I0,0,720,0><:#296,9360><:f>	<:f><:f>



@Subhead@<:#313,9360><:f><:f><:f><:f><+!> Configuring a Control Button<-!>



<:#296,9360><:f>



<:#888,9360><:f>Once a control button exists, it may be attached by lines to the channel display area, or to another control button.  The position and color of the lines indicate when the control button is triggered.



<:#296,9360><:f>



<:#1184,9360><:f>A <+">positive threshold<-"> is indicated by a green line connecting a control button to a channel display line.  

<:f>When a green line connects a control button and a channel display line, the control button is triggered when the white dot in the channel display line is to the right of the point connecting the control button to the line.  



<:#296,9360>



<:#888,9360>A <+">positive threshold <-">may also connect one control button to another.  When a green line connects one control button to another control button, the first button is triggered whenever the second button is triggered.



<:#296,9360>



<:#888,9360><:f>A <+">negative threshold<-"> is indicated by a red line connecting a control button to a channel display line.  With a negative threshold, the control button is triggered when the white dot in the channel display line is on the left of the point connect

ing the control button to the line.



<:#296,9360><:f>



<:#592,9360><:f>A <+">negative threshold<-"> may also connect the control button to another.  In this case, the first button triggers when the second button is not triggered.



<:#296,9360><:f>



<:#1514,9360><:f>A control button can have up to 8 lines connecting it to other buttons or display channels.  If there are several connections, the trigger state of the control button depends on the 

<+">logic<-"> type associated with the button.  If the button has 

<+!>and<-!> logic, the button is triggered when all of its conditions are triggered.  If the button has 

<+!>or<-!> logic, the button is triggered when any of its conditions are triggered.



<:#296,9360>



<:#592,9360>The logic type of a button can be set when the button is first created, or changed after the button is created.



<:#296,9360>



<:A0>



<:#247,9360><:f><:f><:f200,QCourier New,0,0,0>



<:#247,9360><:f200,QCourier New,0,0,0>



<:#247,27><:f200,QCourier New,0,0,0>



@Subhead@<:#313,9360>  Toggle Buttons



<:#888,9360>A <+">toggle button<-"> does not follow the triggering rules described above.  Instead of changing from not-triggered to triggered when its conditions are met, it changes from not-triggered to triggered or vice-versa when its conditions are met.



<:#296,9360>



<:#888,9360>For example, if a toggle button were associated with a left mouse click, the first time the left mouse is clicked, the toggle button would trigger and stay triggered.  The next time the mouse button is clicked, the toggle button would go from triggered to n

ot triggered.



<:#296,9360>



<:#592,9360>A non-toggle button associated with the left mouse click would only be triggered when the left mouse button is down.



@Subhead@<:#313,9360>  Timer Buttons



<:#592,9360>Timer buttons are buttons which are guaranteed to stay triggered for a fixed period of time.  A timer button is defined whenever the button name contains digits.  These digits are taken to be th



<:#296,9360><:f><:f>be timer value in seconds.  



<:#296,9360>



<:#592,9360>For example, a timer button named "timer 3.2" that is associated with a left mouse click would be triggered when the left mouse button is pressed, and would stay triggered for 3.2 seconds.



<:#296,9360>



<:#296,9360><:f><:f><:f><:f>



@Title@<:#264,9360><:f><:f><+!> Calibration<-!><+!> Panel<-!>



<:#296,9360><:f>



<:#905,9360><:f>The Calibration Panel has one <+!>Calibrate <-!>button which calibrates all 16 channels simultaneously, and sixteen small circular buttons containing the numbers 1 through 16.  These are used to calibrate individual channels.  



<:I0,0,720,0><:#296,9360><:f><:f>



@Subhead@<:#313,9360><:f><:f><+!> Calibrating BioMuse Channels<-!>



<:#296,9360><:f>



<:f>Each time a user is connected to the BioMuse, the values detected by the BioMuse may vary depending on a number of variables.  To compensate for this, the channel calibration defines the range of values the BEC program allows for each channel.  The far 

left of the channel display is the smallest value provided by the BioMuse during calibration, and the far right of the channel 

<:f>display is the largest value provided by the BioMuse during calibration.  This allows user movements to have small or large effects on the channel display, depending on the calibration.  

<:f><:p >



<:#296,9360><:f>



@Title@<:#264,9360><:f><+!>  Application Control Panel<-!>



<:#296,9360><:f>



<:#1184,9360><:f>The main purpose of this panel is to allow the user to save and load specific control button configurations.  The box at the left of this area contains a name, usually the name of the last file accessed by the BEC program.  A left click in this box allo

ws the user to enter a new file name for loading or saving.



<:#296,9360><:f>



<:#296,9360><:f>In addition to the file name box, the following buttons are shown in this panel:



<:#296,9360><:f>



<:I0,0,720,0><:#296,9360><:f>	Load Application -- this loads the application file named in the file name box.



<:#296,9360><:f>



<:I0,0,720,0><:#592,9360><:f>	Save Application -- this saves the current control buttons and their connection to the BioMuse display area.  This information is saved in the file named in the file name box.



<:#296,9360><:f>



<:I0,0,720,0><:#592,9360><:f>	Set Title -- this allows the user to name to title which appears at the top of the screen when the application file is loaded.



<:#296,9360><:f>



<:I0,0,720,0><:#296,9360><:f>	Quit -- exits the application.



<:f><:f><:p >



<:#296,9360><:f>Example:  BioCar



<:#296,9360><:f>



<:#296,9360><:f>The BioCar application assumes parallel port bit settings control the car as follows:



<:#296,9360><:f>



<:I0,0,720,0><:#296,9360><:f>	bit 1:  unused



<:I0,0,720,0><:#296,9360><:f>	bit 2:  unused



<:I0,0,720,0><:#296,9360><:f>	bit 3:  unused



<:I0,0,720,0><:#296,9360><:f>	bit 4:  Power -- when set, the car engines are on



<:I0,0,720,0><:#296,9360><:f>	bit 5:  Forward -- when set (and power on), car moves forward



<:I0,0,720,0><:#296,9360><:f>	bit 6:  Back -- when set (and power on), car moves back



<:I0,0,720,0><:#296,9360><:f>	bit 7:  Left -- when set (and power on), wheels turn left



<:I0,0,720,0><:#296,9360><:f>	bit 8:  Right -- when set (and power on), wheels turn right



<:#296,9360><:f>



<:#296,9360><:f>The application has 6 buttons:



<:#296,9360><:f>



<:I0,0,720,0><:#592,9360><:f>	Power -- controls the "Power bit", this button is triggered when the Stop Button is not triggered (red line connecting Power Button to Stop Button).



<:#296,9360><:f>



<:I0,0,720,0><:#592,9360><:f>	Stop -- sets all bits to 0, this button is triggered when the Left, Right, a<:f>nd Straight Buttons are all off (red lines connecting Stop Button to these three buttons)



<:#296,9360><:f>



<:I0,0,720,0><:#592,9360><:f>	Forward -- sets the "Forward bit", this button is triggered when the Back Button is not (red line connecting Forward Button to Back Button).



<:#296,9360><:f>



<:I0,0,720,0><:#1201,9360><:f>	Back -- sets the "Back bit", this button is a <+!>toggle<-!> button, which means its state after being triggered depends on its prior state.  If it is off, it is turned on when when Channel 5 goes past its threshold (green line connecting Back Button t

o Channel 5 slidebar).  If it is on, it is turned off when Channel 5 goes past its threshhold.



<:#296,9360><:f>



<:I0,0,720,0><:#888,9360><:f>	Left -- sets the "Left bit", this button is triggered when Channel 1 is past its threshold, and the Right Button is not triggered (green line connecting to Channel 1, red line connecting to Right Button)



<:#296,9360><:f>



<:I0,0,720,0><:#888,9360><:f>	Right -- sets the "Right bit", this button is triggered when Channel 3 is past its threshold, and the Left Button is not triggered (green line connecting to Channel 3, red line connecting to Left Button)



<:#296,9360><:f>



<:I0,0,720,0><:#888,9360><:f>	Straight -- doesn't set any bits, but is used to control power when the car is not moving right or left.  This button is triggered when Channel 1 and Channel 3 are both past their threshold (green line connecting to both Channel 1 and Channel 3)



>
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