BarrettHand 280 – Low-level CANbus operation

Trapezoidal Control

// Send Hand Initialize (HI) to each BHand puck

// Moves the fingers to their open stops and sets the zero position

MSGID = 0x00B, DLC = 4, DATA = [0x9D, 0x00, 0x0D, 0x00]
MSGID = 0x00C, DLC = 4, DATA = [0x9D, 0x00, 0x0D, 0x00]

MSGID = 0x00D, DLC = 4, DATA = [0x9D, 0x00, 0x0D, 0x00]

MSGID = 0x00E, DLC = 4, DATA = [0x9D, 0x00, 0x0D, 0x00]

// Set up the Max Velocity (MV) for the next move (100 encoder cts/ms)

MSGID = 0x405, DLC = 4, DATA = [0xAD, 0x00, 0x64, 0x00]
// Set up the Acceleration (ACCEL) for the next move (200 cts/ms/ms)

MSGID = 0x405, DLC = 4, DATA = [0xD2, 0x00, 0xC8, 0x00]
// Set up the trapezoidal move endpoint (E) positions (50k, 150k, 100k, 0)

MSGID = 0x00B, DLC = 6, DATA = [0xB4, 0x00, 0x50, 0xC3, 0x00, 0x00]

MSGID = 0x00C, DLC = 6, DATA = [0xB4, 0x00, 0xF0, 0x49, 0x02, 0x00]

MSGID = 0x00D, DLC = 6, DATA = [0xB4, 0x00, 0xA0, 0x86, 0x01, 0x00]

MSGID = 0x00E, DLC = 6, DATA = [0xB4, 0x00, 0x00, 0x00, 0x00, 0x00]

// Begin moving to the endpoint position (all BHand motors)
MSGID = 0x405, DLC = 4, DATA = [0x88, 0x00, 0x05, 0x00]

// Check whether the move is done (watch for MODE != 5)

MSGID = 0x00B, DLC = 1, DATA = [0x08] 

If response != [0x88, 0x00, 0x05, 0x00], then this finger is done moving.
// Check other fingers

MSGID = 0x00C, DLC = 1, DATA = [0x08]

MSGID = 0x00D, DLC = 1, DATA = [0x08]

MSGID = 0x00E, DLC = 1, DATA = [0x08]

Velocity Control
// Set up the Max Velocity (MV). 

// Commanded velocities above this will be clipped.

MSGID = 0x405, DLC = 4, DATA = [0xAD, 0x00, 0x64, 0x00]
// Set up the Loop Control Velocity Coefficient (LCVC). Default = 1.
// Commanded velocities will be multiplied by LCVC before being applied.

MSGID = 0x405, DLC = 4, DATA = [0xE9, 0x00, 0x01, 0x00]
// Disable BHand Stop Timer (TSTOP). 

// Otherwise, the MODE will fall back to PID (if HOLD == 1) 

// or IDLE (if HOLD == 0) whenever the velocity is close to zero.

MSGID = 0x405, DLC = 4, DATA = [0xCE, 0, 0x00, 0, 0, 0]

// Set the initial Velocity (V) to zero encoder cts/ms.
MSGID = 0x405, DLC = 4, DATA = [0xAC, 0x00, 0x00, 0x00]

// Start velocity mode

MSGID = 0x405, DLC = 4, DATA = [0x88, 0x00, 0x04, 0x00]

// Send new finger velocities (based on your own velocity controller)

MSGID = 0x00B, DLC = 4, DATA = [0xAC, 0x00, 0x10, 0x00]

MSGID = 0x00C, DLC = 4, DATA = [0xAC, 0x00, 0x30, 0x00]

MSGID = 0x00D, DLC = 4, DATA = [0xAC, 0x00, 0x20, 0x00]

MSGID = 0x00E, DLC = 4, DATA = [0xAC, 0x00, 0x05, 0x00]

// Read the present encoder positions (P)

MSGID = 0x405, DLC = 1, DATA = [0x30]

Receive 4 CAN packets with position data, one from each motor.

Motor and joint encoder data will be sent together.

Position Control

// Disable BHand Stop Timer (TSTOP). 

// Otherwise, the MODE will fall back to PID (if HOLD == 1) 

// or IDLE (if HOLD == 0) whenever the velocity is close to zero.

MSGID = 0x405, DLC = 4, DATA = [0xCE, 0, 0x00, 0, 0, 0]

// Start PID mode

MSGID = 0x405, DLC = 4, DATA = [0x88, 0x00, 0x03, 0x00]
// Send new finger positions (based on your own position profile generator).

// New positions should be near the present position for smooth operation.

MSGID = 0x00B, DLC = 6, DATA = [0xB0, 0x00, 0x10, 0x00, 0x00, 0x00]

MSGID = 0x00C, DLC = 6, DATA = [0xB0, 0x00, 0x30, 0x00, 0x00, 0x00]

MSGID = 0x00D, DLC = 6, DATA = [0xB0, 0x00, 0x20, 0x00, 0x00, 0x00]

MSGID = 0x00E, DLC = 6, DATA = [0xB0, 0x00, 0x05, 0x00, 0x00, 0x00]

// Read the present encoder positions (P)

MSGID = 0x405, DLC = 1, DATA = [0x30]

Receive 4 CAN packets with position data, one from each motor.

Motor and joint encoder data will be sent together.

Torque Control
// Set up the Max Torque (MT). Default = 2200 (mA).
// Commanded torques above this will be clipped.

MSGID = 0x405, DLC = 4, DATA = [0xAB, 0x00, 0x98, 0x08]

// Disable BHand Stop Timer (TSTOP). 

// Otherwise, the MODE will fall back to PID (if HOLD == 1) 

// or IDLE (if HOLD == 0) whenever the velocity is close to zero.

MSGID = 0x405, DLC = 4, DATA = [0xCE, 0, 0x00, 0, 0, 0]
// Enable BHand torque control 

MSGID = 0x405, DLC = 4, DATA = [0x88, 0, 0x02, 0]
// Send new finger torques (based on your own controller).

MSGID = 0x405, DLC = 8, DATA = [0xAA, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00]

NOTE:

Please be careful when using BHand torque control. There are no velocity limits imposed on the fingers when using torque mode. Applying a constant torque will accelerate the fingers very rapidly until they crash into the palm plate and may cause irreparable damage to the fingertips and any installed sensors. If you choose to use torque control, you must modulate the torque based on your own trajectory controller, using the position feedback from the BHand finger encoders.
Be aware that there are many (safer/easier) ways to make the BHand fingers move. We offer Position control, Velocity control, and Trapezoidal profile control directly in the BHand firmware just by writing to different properties (instead of Torque). All of these other methods include built-in safeguards against over-velocities and palm collisions.

