LandMark™ 30 INS/GPS “LN Series”

High Performance

f. f |

e High Performance MEMS INS/GPS
« Low Noise Gyro Noise 0.003%/sec/vHz
* Low Noise Accel Noise 0.035mg/vHz
* In-Run Gyro Bias 2°/hour 10

e Heading Angle 0.5°typical

Pitch & Roll Angles 0.25°typical
Redundant Altitude *3 meter typical

- Fully Compensated Bias, Scale
Factor, Misalignment, g-Sensitivity,
Heading & Altitude

® Rugged Environmentally Sealed
Packaging & MILSPEC Connector

= Single RS485 Data Rate 100Hz

e GPS Receiver — 50 Channel & 4 Hz
Position Data Update Rate

® 1 Pulse per Second Logic output
e GPS Accuracy +2.5m CEP Stationary

e Supports WAAS, EGNOS and MSAS
User Selectable Option

e Low Voltage +6V to 36V (single sided power)
* Light Weight < 445 grams
e Small Size < 360cm3/21.8in3

Low Noise MEMS Fixed Gain

Kalman Filter GPS-Aided AHRS

Export Classification: Commerce ECCN7A994

Qms

MENSINS/IGES

The new LandMark™ 30 INS/GPS "LN Series offers Open
Loop FOG performance utilizing our own low noise "LN
Series” MEMS gyros and accelerometers. This integrated
GPS-Aided Inertial Navigation System (INS) employs a
fixed gain Kalman filter and features 2°/hour in-run bias
and excellent bias over temperature. An internal vibration
isolation system enables
temperature compensated
RS485 output of delta
velocity, delta theta, heading,
pitch and roll angles and
altitude information in a
ruggedized package. The GPS
is 50 channel C/A code
receiver with 4Hz position
update rate. GPS aiding is
included in all units for
turning error correction as
well as for continued output during short-term GPS

dropouts. The signature features are the low noise MEMS
inertial sensors providing integrated and synchronized GPS
and inertial data. This INS/GPS performance is optimized
with Fixed Gain Kalman Filter Aiding and fully
compensated bias, scale factor, misalignment, g-
sensitivity, heading, pitch and roll angles, altitude
information integrated with a 4Hz GPS position data
update rate GPS. This is in a ruggedized environmentally
sealed package that is EMI resistant and includes a
MILSPEC connector. The unit is highly durable and can
withstand environmental vibration, shock and EMI typically
associated with commercial aircraft requirements. The
LandMark™ 30 INS/GPS "LN Series” is well suited for
commercial flight control, navigation, antenna stabilization
and pointing, general aviation as well as laboratory use.
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LandMark™ 30 INS/GPS “LN Series”
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* Power Requirements
| L L .‘ Input Voltage +6.0% to +36% Max. Input {single sided)
| 3750 ‘ e Power Typical (Max) 2.9 (3.05W)
| (B8 cm) ‘ 0.635 cm) Inertial Performance
Standard Full Scale Ranges +25%/sec| £100%sec | £175%sec :!:325°,-"sec:| +2 qg's +6 qg's +i0g's
Mating Connector: M83513/01-AN -
Scale Factor Error % =0.08% (over temperature)
. - - 0.01mg 0.015rmg 0.02rmg
Bias In-Run Stahility 2o/hour o typical typical typical
g - X < 0.15m =« 0.5m < 0.8m
Pin No. Assignment Bias Over Temperature <0.05%sec 2o typ."ca."g typ."ca."g typ.fca."g
1 - + i s s - -
RS-485 & (+) AHRS Resolution 0.002 0.002 0.0025 0.003 0.01mg 0.02mg 0.03mg
) RS-485 B (-) AHRS fsec fsec fsec fsec
3 Power Ground 0.003* 0.0035% 0.005* 0.006* 0.035mg/ 0.07mg/ 0.1z2magf
&ngle Random Walk
4 RS-485 & (+) Combined GPS/AHRS (il [REisteli JsecivHz | fsec/vHz | /sec/vHz | /fsec/vHz VvHz VvHz WHz
5 +6.0% to +36Y Input Power Alignment imrad ypical
) RS-485 B (-) Combined GPS/AHRS E-Semeiiiily <0.01%/secly tpical
7 1 Pulse Per Second Output INS/GPS Sensor Performance
g Signal Ground EPS AmurE) 2.5 m CEP
g Heading (sofe inertial) + 0.5° #ppical
9 Self Test . -
Pitch and Roll Angles + 0.25° typical
Altitude (sole inertial) + 3m #ppical
OQutputs Serial Sequence at 100Hz Start-Up Time {Inertial} = 1.5 sec AHRS 100 Hz Full Range
- GPS Acquistion (Cold Start) < 30 sec
1,2 3 Gyros: Rall (), Pitch (¥}, Yaw (Z) GPS Reacquisition (Warm Start) < 1 sec
4, 5, 6 Accelarameters: (¥}, (¥}, (Z) Mavigation Accuracy 50 NMPH
7 Temperature Pasition Errar w/o GPS 4 min. 1 Mautical Mile
g, 9, 10 Magnetameters: (X}, (¥}, (Z) Update Rate (Inertial) 100 Hz
11, 12, 13| Angles: Roll (&), Pitch (), Yaw (23 Data Rate (GPS) 4 Hz Position Data #ypical
14, 15, 16 Airspeed, Longitude, Latitude Physical
17, 18 Time ms, Time Week Weight < 445 grams
19, 20,21 GPS: Altitude, welocity, Heading Size U.s.: 3.00% 3.06 ¥ 2,38 = 21.80n°
22 Ma. of S¥'s s 7.62 ¥ 7.8 ¥ 6.05 = 360 om®
23, 24, 25 | IMU Status, Status, Checksum i Lifs 10 vears Ypical

Environments

Operating Termperature -A0°C to +85°C

Storage Termperature -55°C to +100°C

Wibration Operating BRMS (20Hz fo 2iHz ~ 109 accelerometers)
Shock 500g’s ¥: sine 30 msec powered, any axis

Specification subject to change without notice
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LandMark™ 30 INS/GPS “LN Series”
Message Protocol and GPS-GLAMR SDK Demo Kit

Description Format | Source LSB weight
Start of mes=zage s Fixed: 0x51 N/&
Meszage counter s Mod 256 counter N/&
Gyro - X axis Ila IMa 0.01
deg,sec
Gyro — ¥ axis Il& IMO 0.01
deg/sec
Gyro — Z axis Il& IMO 0.01
deg/sec
Accel - X axis Ila IMa 0.001 g
Accel - ¥ axis I16 Mo 0.001 g
Accel - Z axis I16 Mo 0.001 g
Tenp — X axis I16 Mo 0.01 deg C . .
Roll Angle Tie Mo 0.01 deg Messaging Protocol Notes:
i;;cgngigle ;: EE E:Ei g:g 1.The checksum byte is the two’s '
Air Speed % 16 o meters/sec complement of the sum of all bytes in
Latitude I3z | POSLLE - Latitude 1e—7 the message excluding the checksum
degrees byte. . Lo
Longitude I3z POSLLA — Longitude Te—7 2.All 16-bit data are transferred in little-
degrees endian format (LSB first).
TimeMs U3z SOL - ms since start of week |1 3.Total transport time per message
TimeWeek Ul6 50L - week number 1 packet is 4.4ms:
Altitude I16 POSLLH - height above meters Full: (46 bytes * 11 bits/byte) /
mean sea level / 1000 115200 bps = 4.4ms
Velocity Uis VELNED - 20 ground meters/sec 4.Status byte format: The status byte
speed / 100 contains 5 error bits and 3 status bits
Heading Ulg VELNED - 2D heading 0.01 deg (see User Guide).
S 1000
Ho. of 5Vs U3 50L - Number of 5Vs= 1
IMU status Ua IMU: See note 4. n/a
Status s See note 5 (in Ozer Guide) n/a
Checksum usa See note 1 (in User Guide) n/a
Total =ize (bytes) 48
Outpnt Bate 100Hz

* Requires pitot tube of 1.45 differential pressure analog input 0-5V

Units View Heading - North Airspeed - 0 Altitude — 650 feet

Mode: GPS(AHRS (AHRS Ext Sync)

32un 2009 16:02:01

Rolang  0.23320 deg Lat  47.528461
m Pitchang 0.09234 deg Long  -121.868332
100 megs per sec VawAng  S.49H deg GPSHdg 358.55 deg
BaroAlt 267.00 m GPS AR 267.00 m
CPUlkad %% (rev31)
AirSpd 0.00000 mfs GPS Vel 0.00000 mfs
Acceld 0.00140 g's MNum SWs 11
Accely -0.00443 g's WeekMs 316921248 ms
fecez 10032 gs
Gyra¥  -0.02297 degfs
GyroY -0.02211 degfs i
Gyoz 000577 deqls B e
Board Rev: 9+
Temp 23.073 C
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