
Head Tracker 1 protocol 

General information 

Form of messages 

f0  00 21 42  <message type>  [other data]  f7 
 

Instant gratification 

f0  00 21 42  00  00 48 01 01  f7 

( 240 0  33 66  0   0  72 1  1   247  ) 

f0  00 21 42  00  00 48 01 05  f7 

( 240 0  33 66  0   0  72 1  5   247  ) 

f0  00 21 42  00  00 68  03 20 04 18 01 01  f7 

( 240 0  33 66  0   0  104  3 32  4 24  1  1  247 ) 

f0  00 21 42  01  00 01  f7 

( 240 0  33 66  1   0  1   247  ) 

  



14-bit fixed-point numbers 

0MXX XXXX 

0XXX XXXL 

 int i = (128 * first_byte) + second_byte; 
 if (i >= 8192) { i -= 16384; } 
 float f = i / 2048.0f; 

 

Tait-Bryan angles 

 



Head tracker protocol 

Messages in detail 

Message 0 : Configure sensors and processing pipeline 

 
f0  00 21 42  00  <parameter> <value> [<parameter> <value> ...]  f7 

( 240 0  33 66  0   <parameter> <value> [<parameter> <value> ...]  247 ) 
 

 



 



 



 





 



 



Message 1 : Control during use 

 
f0  00 21 42 01  <parameter> <value> [<parameter> <value> ...]  f7 

( 240 0  33 66 1   <parameter> <value> [<parameter> <value> ...]  247 ) 



Message 2 : Readback 

 
f0  00 21 42 02  <parameter> [<parameter> ...]  f7 

( 240 0  33 66 2   <parameter> [<parameter> ...]  247 ) 
 

 

  



Message 64 : Head tracker data responses 

f0  00 21 42  40 00  <14-bit yaw> <14-bit pitch> <14-bit roll>  f7  
( 240 0  33 66  64 0   <14-bit yaw> <14-bit pitch> <14-bit roll>  247 )  
 
         [13 bytes] 

→ →

 // convert signed 14-bit data (see page 1): 
int i = (128 * d[0]) + d[1]; 

 if (i >= 8192) { i -= 16384; } 
 
 // the head tracker produces its output in radians: 
 float f_radian = i / 2048.0f; 

 
// but if you need degrees, the multiplier is 180/(pi*2048) 
float f_degrees = i * 0.027976f; 

f0  00 21 42  40 01  <14-bit w> <14-bit x> <14-bit y> <14-bit z>  f7  
( 240 0  33 66  64 1   <14-bit w> <14-bit x> <14-bit y> <14-bit z>  247 )  
 
         [15 bytes] 

R  =  w  +  i . x  +  j . y  +  k . z 

 



f0  00 21 42  40 02  <14-bit xx> <14-bit xy> <14-bit xz> 
                     <14-bit yx> <14-bit yy> <14-bit yz> 
                     <14-bit zx> <14-bit zy> <14-bit zz>  f7  [25 bytes] 

 



f0  00 21 42 41 <sensor id> <timestamp>  <16-bit x> <16-bit y> <16-bit z>  f7 
( 240 0  33 66 65 <sensor id> <timestamp>  <16-bit x> <16-bit y> <16-bit z> 247  )  
 
         [17 bytes]
 

0000 00MX 

0XXX XXXX 

0XXX XXXL 

 

 int i = (16384 * first_byte) + (128 * second_byte) + third_byte; 
 if (i >= 32768) { i -= 65536; } 
 float f = i / 32768.0f; 

 

f0   00  21  42  42  <parameter> <value>  f7 
 ( 240  0   33  66  66  <parameter> <value>  247 ) 

 



Appendix: 

MIDI Device Inquiry 

    f0   7e   01  06  01  f7 
(   240  126  1   6   1   247   ) 
 

 
    f0   7e   7f   06  01  f7 
(   240  126  127  6   1   247   ) 
 

    f0 7e 01 06 02 
       00 21 42            : Supperware System Exclusive manufacturer ID 
       00 00               : Device family code 
       [hw] 00             : [hw] = Device’s hardware revision code 
       [min] [maj] 00 00   : [min], [maj] = Firmware’s minor and major revision numbers 
       f7 
 
(   240 126 1 6 2 
    0 33 66                : Supperware System Exclusive manufacturer ID 
    0 0                    : Device family code 
    [hw] 0                 : [hw] = Device’s hardware revision code 
    [min] [maj] 0 0        : [min], [maj] = Firmware’s minor and major revision numbers 
    247 
) 
 

    f0  7e  01  06  02    00  21  42    00  00    02  00    0a  00  00  00    f7 
(   240 127 1   6   2     0   33  66    0   0     2   0     10  0   0   0     247   ) 
  



Appendix: 

Using the head tracker with a UART 

• 

• 

• 

VBUS, GND, and chassis 



Handshaking 

 

 

 

 

• 

• 

DM and DP 




