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Function Interfaces

NAME nvtAHRSInit

SYNOPSIS void nvtAHRSInit(void)

Description Do the state initialize of AHRS library. This function should be called
before using AHRS library.

Parameters None

Return Value void

NAME nvtMillisecondTick

SYNOPSIS void nvtMillisecondTick(void)

Description AHRS needs applications call this function every millisecond to provide
a millisecond tick for AHRS operation.

Parameters None

Return Value void

NAME nvtSetAccScale
SYNOPSIS void nvtSetAccScale(float* AccScale)
Description Set ACC scale factor to AHRS and compensate ACC scale error.
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Parameters Float* AccScale{3} ACC scale X,Y and Z

Return Value void

NAME nvtSetAccOffset

SYNOPSIS void nvtSetAccOffset(float* AccMean)

Description Set ACC offset factor to AHRS and compensate ACC mean error.
Parameters Float* AccMean{3} | ACC mean X, Y, and Z

Return Value

void

NAME nvtSetAccG_PER_LSB

SYNOPSIS void nvtSetAccG_PER_LSB(float G_PER_LSB)

Description Tells the AHRS how raw data to be converted into a unified gravity (1G)
Parameters Float G_PER_LSB A mapping factor from sensor raw to 1G, usually

depend on sensor setting

Return Value

void

NAME nvtSetGyroScale

SYNOPSIS void nvtSetGyroScale(float* GyroScale)

Description Set GYRO scale factor to AHRS and compensate GYRO scale error.
Parameters Float* GyroScale{3} GYRO scale X,Y and Z

Return Value

void

11
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NAME nvtSetGyroOffset

SYNOPSIS void nvtSetGyroOffset(float* GyroMean)

Description Set GYRO offset factor to AHRS and compensate GYRO mean error.

Parameters Float* GyroMean {3} GYRO mean X, Y, and Z

Return Value void

NAME nvtSetGYRODegPLSB

SYNOPSIS void nvtSetGYRODegPLSB(float DPLSB)

Description Tells the AHRS how raw data to be converted into a unified degree (1
degree)

Parameters Float DPLSB A mapping factor from sensor raw to one degree,

usually depend on sensor settings
Return Value void

NAME nvtSetMagCalMatrix

SYNOPSIS void nvtSetMagCalMatrix(float* MagCalMatrix)

Description Set MAG calibration matrix to AHRS and compensate MAG soft iron and
hard iron.

Parameters Float* MagCalMatrix {10} Array pointer to 10 float parameters for

MAG gauss distortion fix.

Return Value

void

NAME

nvtSetMagGaussPLSB

12
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SYNOPSIS void nvtSetMagGaussPLSB(float)
Description Tells the AHRS how raw data to be converted into a unified gauss (1
gauss)
Parameters Float A mapping factor from sensor raw to one gauss, usually
depend on sensor setting
Return Value void

NAME nvtInputSensorRawBARO

SYNOPSIS void nvtinputSensorRawBARO(int16_t *raw)

Description Input BARO raw data into AHRS

Parameters Int16* raw{2} Raw[0]:Raw temperature from sensor

Raw[1]:Raw pressure from sensor

Return Value

void

NAME nvtInputSensorRawBARO

SYNOPSIS void nvtinputSensorRawBARO(int16_t *raw)

Description Input BARO raw data into AHRS

Parameters Int16* raw{2} Raw[0]:Raw temperature from sensor

Raw[1]:Raw pressure from sensor

Return Value void
NAME nvtInputSensorRawACC
SYNOPSIS void nvtinputSensorRawACC(int16_t *raw)

13
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Description

Input ACC raw data into AHRS

Parameters

Intl16* raw{3} Raw[0]: ACC X

Raw[1]: ACCY

Raw[1]: ACC Z

Return Value

void

NAME nvtInputSensorRawGYRO

SYNOPSIS void nvtinputSensorRawGYRO(int16_t *raw)
Description Input GYRO raw data into AHRS
Parameters Intl16* raw{3} Raw[0]: GYRO X

Raw[1]: GYRO Y

Raw[1]: GYRO Z

Return Value void

NAME nvtInputSensorRawMAG

SYNOPSIS void nvtinputSensorRawMAG(int16_t *raw)
Description Input MAG raw data into AHRS
Parameters Intl16* raw{3} Raw[0]: MAG X

Raw[1]: MAG Y

Raw[1]: MAG Z

Return Value

void

NAME

nvtGetSensorRawBARO
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SYNOPSIS void nvtGetSensorRawBARO(int16_t *raw)
Description Get BARO raw data from AHRS
Parameters intl6* raw{2} Raw[0]:Raw temperature from sensor
Raw[1]:Raw pressure from sensor
Return Value void
NAME nvtGetSensorRawACC
SYNOPSIS void nvtGetSensorRawACC(int16_t *raw)
Description Get ACC raw data from AHRS
Parameters intl6* raw{3} Raw[0]: ACC X
Raw[1]: ACCY
Raw[1]: ACC Z
Return Value void
NAME nvtGetSensorRawGYRO
SYNOPSIS void nvtGetSensorRawGYRO(int16_t *raw)
Description Get GYRO raw data from AHRS
Parameters int16* raw{3} Raw[0]: GYRO X
Raw[1]: GYRO Y
Raw[1]: GYRO Z
Return Value void
NAME nvtGetSensorRawMAG

15
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SYNOPSIS void nvtGetSensorRawMAG(int16_t *raw)

Description Get MAG raw data from AHRS

Parameters intl6* raw{3} Raw[0]: MAG X

Raw[1l]: MAGY

Raw[1]: MAG Z

Return Value void

NAME nvtUpdateAHRS

SYNOPSIS void nvtUpdateAHRS(uint8_t UPDATE)

Description Start AHRS calculation and come up with Euler angle and Quaternion.

Application can select sensors by active bits from input parameter

‘UPDATE’. Sensors with bit ‘1" are going to be calculated by AHRS.

Parameters uint8_t UPDATE Bit0: update with ACC
Bitl: update with GYRO

Bit2: update with MAG

Bit3: update with BARO

Return Value void

NAME nvtGetEulerRPY

SYNOPSIS void nvtGetEulerRPY/(float*)

Description Get the Euler angle previously calculated by AHRS

Parameters float* {3} [0]: Roll angle in degree
[1]: Pitch angle in degree

16
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[2]: Yaw angle in degree

Return Value

void

NAME nvtGetVelocity

SYNOPSIS void nvtGetVelocity(float* Velocity)

Description Get the estimated velocity previously calculated by AHRS.
The parameter returns the velocity (meter/second) along sensor ACC
axis X, Y and Z. This needs application to input sensor ACC raw and
turn on bit “update with ACC".

Parameters float* velocity {3} Velocity [0]: X velocity.

Velocity [1]: Y velocity.

Velocity [2]: Z velocity.

Return Value

void

NAME nvtCalACCInit

SYNOPSIS void nvtCalACCInit(void)

Description Application should call this function before processing ACC calibration.
Parameters None

Return Value void

NAME nvtCalACCBufferFill
SYNOPSIS signed char nvtCalACCBufferFill(int8_t Dir)
Description Input ACC raw data into AHRS buffer. For full calibration, application

17
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needs to set input parameter 'Dir’ from 0 ~ 5, to sample all 6 faces ACC

raw data into buffer.

Parameters int8_t Dir 0: Sample side 0 (“Fast Z")
1: Sample side 1
2: Sample side 2
3: Sample side 3
4: Sample side 4

5: Sample side 5

Return Value STATUS_BUFFER_FILLED : Side x buffer sample done

STATUS_BUFFER_NOT_FILLED : Side x buffer not ready

STATUS_CAL_DONE: All 6 buffers are full and ACC calibration done.

NAME nvtGetAccOffset

SYNOPSIS void nvtGetAccOffset(float*)

Description Get the calibration factor of ACC offset

Parameters float* {3} [0]: X offset.
[1]: Y offset.
[2]: Z offset.

Return Value void

NAME nvtGetAccScale

SYNOPSIS void nvtGetAccScale (float*)

Description Get the calibration factor of ACC scale

18
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Parameters float* {3} [0]: X scale.

[1]: Y scale.

[2]: Z scale.
Return Value void

NAME nvtCalGyrolInit
SYNOPSIS void nvtCalGyrolnit(char axis)
Description Application should call this function before processing GYRO scale
calibration. Parameter ‘axis’ is the axis to be calibrated.
Parameters char axis 0: X
1:Y
2: Z
Return Value void

NAME nvtGyroScaleCalibrate
SYNOPSIS signed char nvtGyroScaleCalibrate(int8_t axis)
Description Do the GYRO scale calibration by axis X,Y and Z. Parameter ‘axis’ can
be 0 ~ 2.
Parameters Int8_t axis 0: X
1:Y
2: Z

Return Value

STATUS_GYRO_CAL_RUNNING: Scale calibration to axis running

19
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STATUS GYRO_AXIS CAL_DONE : Scale calibration to axis done

NAME nvtGyroCenterCalibrate
SYNOPSIS signed char nvtGyroCenterCalibrate(void)
Description Do the GYRO center calibration. Just put sensor steady. Wait and check

return value “"STATUS_GYRO_CAL_DONE".

int8_t axis

Parameters 0: X
1:Y

2: 7

Return Value STATUS_GYRO_CAL_BEGINE: Center calibration begin
STATUS_GYRO_CAL_RUNNING: Center calibration running

STATUS_GYRO_CAL_DONE: Center calibration done

NAME nvtGetCalibratedGYRO

SYNOPSIS void nvtGetCalibratedGYRO(float*)

Description Get calibrated gyro from AHRS.

Parameters float* {3} [0]: GYRO X (degree/second)

[1]: GYRO Y (degree/second)

[2]: GYRO Z (degree/second)

Return Value void
NAME nvtCalMAGBufferFill
SYNOPSIS signed char nvtCalMAGBufferFill(void)
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Description Direct the sampled MAG raw data into MAG calibration buffer in AHRS.
When there are 120 samples in MAG calibration buffer, the sample is
done and AHRS starts to calculate the calibration matrix for MAG.

Parameters None

Return Value

STATUS_BUFFER_NOT_FILLED: Calibration buffer not filled yet.

STATUS_CAL_DONE: Calibration buffer filled and calibration done.

NAME nvtGetMagCalQFactor

SYNOPSIS uint8_t nvtGetMagCalQFactor(void)

Description When MAG calibration is done. Call this function to get a calibration
quality factor (0 ~ 255). A factor less than 5 is good and less than 10
is fine. You may consider to redo calibration when factor greater than
10.

Parameters None

Return Value 0 ~ 255
0~5: Good
6~10: Fine
11~255: Bad

NAME nvtGetAccZWithoutGravity
SYNOPSIS void nvtGetAccZWithoutGravity(float *ZWithoutGravity, float *AccZMag)
Description Call this function to get the output Z without gravity effect and the

magnitude of Z *.
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Parameters foat Ii‘é‘f;:;;‘:‘"a"“y' ZWithoutGravity: (ACC_Z - Gravity_Z)
AccZMag: (ACC_X* ACC_X +
ACC_Y*ACC_Y+ACC_Z*ACC_2)

Return Value void

NAME nvtGetMove

SYNOPSIS void nvtGetMove(float* Move)

Description Call this function to get the move distance (cm) from AHRS ACC

calculation.

Parameters float * Move{3} Move[0]: X distance
Move[1]: Y distance
Move[2]: Z distance

Return Value void
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