|

innalabs’

www.innalabs.com

Innalabse®

Vertical Gyro System

INN-VG-1

Datasheet

October, 2009

This document contains information proprietary to Innalabs®

www.innalabs.com

Innalabs Holding Inc.

This document contains information proprietary to Innalabs®



innalabs’

www.innalabs.com

The Innalabs® - is a high-performance strapdown system that determines the tilt
angles (roll and pitch) and also freely integrated yaw angle (not relative to North but only for
control of the heading change during vehicle rotation). The - estimates vehicle tilt angles
with high accuracy for both motionless and moving vehicles.

At present the Innalabs® - is mainly used for stabilization of marine antennas, e.g.
Microwave point to point antennas and SATCOM on-the-move antennas. Because of high levels of
magnetic distortions occurred in these applications there is a need to supplement the -
with external heading sensor — for example GPS compass.

FEATURES

e Real-time high-accuracy roll and pitch angles in dynamic environment
e In addition — real-time relative yaw angle as freely integrated gyro heading
3-axis gyro and accelerometer outputs

Fully compensated over wide temperature range
Small dimensions Low Cost

Low power consumption

Environmentally sealed case

Engineering Support

RS-232 serial outputs (USB outputs are optional)
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APPLICATIONS

Antenna & Platform Stabilization
Vehicle control

Automotive Testing

Remotely operated vehicles
Avionics systems

Robotics

The Innalabs® has a sensor unit that consists of three MEMS gyros and three
MEMS accelerometers. The uses gyros to measure absolute angular rates of the VG
carrier. The vehicle orientation angles (roll, pitch and free heading) are calculated through special

integration of gyros outputs. The accelerometers are used to determine initial attitude of the VG
and to correct gyros drifts in the tilt angle in the operation mode.
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After start the Innalabs® -, it requires some time for initial alignment process. At
this initial orientation angles are determined as initial conditions for integration of gyros outputs.
Also gyros biases are estimated for their compensation in run. User can select time of VG initial
alignment, but it is highly recommended to use 60 sec for initial alignment. Therefore don’t move

the Innalabs® - during initial alignment process.
The Innalabs® _ is special modification of the Innalabs - for marine

vehicles which allows initial alignment of VG at slow rocking vehicle. For such modification initial
alignment consists from two stages. After start the Innalabs -, the short (1 second) initial
alignment takes place during which initial orientation angles are determined as initial conditions
for integration of gyros outputs. Next 90 seconds are need for gyros bias estimation using Kalman
filter even at rocking vehicle. During this period don’t accelerate the VG, only slow rocking is

admissible. If the VG will be moved with acceleration during these initial 90 seconds, then gyros
bias estimation may be corrupted and large errors may be occurred in orientation angles
determination. After these 90 seconds will over, there are no limitations to the VG motion.

The high accuracy of the Innalabs® - is provided by:

(a) preliminary selection of the all VG sensors (MEMS accelerometers and gyros) in
temperature range;

(b) accurate calibration of all VG sensors over the whole temperature range after
manufacturing of each VG;

(c) the use of sophisticated algorithms to determine stabilized roll and pitch angles
both in static and dynamic conditions.

The Innalabs® - accelerometers are calibrated on a positioning table (PT) that
provides the VG accurate positioning with respect to the horizon plane. The PT also provides
accurate positioning of the VG in tests to evaluate its attitude static accuracy. The test plate of the
PT with the VG mounted on it is located in a temperature chamber. This provides temperature
calibration of the VG accelerometers and testing of the VG attitude accuracy over the whole
temperature range. The Innalabs® - gyros are calibrated over the temperature range
when VG is mounted on a high-accuracy rotating table in a temperature chamber.
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SPECIFICATIONS g
0
Update Rate Hz 1....100 (user settable) §
Start-up Time sec <1 g
Full Accuracy Data (Warm-up Time) ) sec <60 £
Attitude ;
Range: Pitch, Roll deg 190, +180 3
Static Accuracy at Normal Conditions (T=25°C) deg <0.04 S
Static Accuracy in Temperature Range (T=-40 ... +70°C) deg <0.1
Dynamic Accuracy deg RMS 047
Noise (at 100Hz output) deg RMS 0.02
Resolution deg 0.01 o
Heading =
Range deg 0 to 360 g’
Accuracy deg relative, freely integrated 5
Noise (at 100Hz output) deg RMS 0.03 ©
Resolution deg 0.01 i
Angular Rate Ee]
. ]
Input Range: Yaw, Pitch, Roll deg/sec +300 -
Bias stability at constant temperature deg/sec RMS 0.02 g
Bias stability in Temperature Range (T=-40 ... +70°C) deg/sec RMS 0.1 =
Scale Factor Accuracy % FS 0.1
Non-Linearity % FS 0.1
Random Walk deg/"hr 6
Resolution deg/sec 0.01 =
Bandwidth Hz 40 ',%
Linear acceleration ©
Input Range: X/Y/Z g +2 E
Bias at Normal Conditions (Tc=25°C) mg RMS 0.3 ;
Bias in Temperature Range (Tc=-40 ... +70°C) mg RMS 1.0 ';
Scale Factor Accuracy % FS <0.1 E
Non-Linearity % FS 0.2 ]
Random Walk m/s/\hr 0.06 =
- Q.
Resolution mg <0.1 (o)
Bandwidth Hz 40 s
Environment g
Operating Temperature deg C —-40 to +70 =
Storage Temperature deg C -55 to +85 g
Electrical =
Input Voltage VDC +5.5 t0 46.5 ug
Input Current mA <110 =
Power Consumption w 0.66 (at 6V powering) g
Digital Output Format RS-232 i
Physical g
109 x 31 x 29 (case) ()
Size mm 127 x 31 x 29 (with mounting lugs and t
connector) g
Weight kg 0.19/0.16 ¥ 5
Connector 5-Pin Binder 719 (Male) 8
w including time of initial alignment, it may be decreased on request; ©
may depend on type of motion; oz
® depends on material of the VG case. '|E
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Dimensions drawing (mm): S
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Connector pin description: - PIN Signal
ol 5o 1 RxPC
2 GND
2 4
0% 3 "0 3 TxPC
© 4 Voo
5 Factory used
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