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ISMARTpos 3D

- Multi Antenna GPS Receiver with advanced multi-path reduction
and lonosphere error compensation

- Absolute Heading (True North) and Attitude Sensing

- High accuracy and performance

- Absolute positioning without reference station in the class of 1...2 m
accuracy CEP50 due to advanced ionosphere error compensation

(assumes S/A = off)

- Absolute Positioning with fixed Reference Station(s) in the class of
<5 cm CEP50

- Relative Positioning between Stations and Platforms possible

- Use of L1 receivers sufficient, mixed L1/L2 Sensors and
GPS/GLONASS possible

- Interface available to be connected to IMAR IMU / INS / VRU devices
for true heading aiding
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Picture:  Ruggedized version of ISMARTpos-3D electronics
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ISMARTpos 3D

- Position: +/- 1.5 m CEP50 *

+/- 1cm +/- 10 ppm **
- True Heading <0.1°/m * ***
- Update Rate 10 Hz

- Realtime solution
- Postproc capability

- Usage of correction data
in realtime or postproc (option)

- Graphical User Interface, Monitoring

- Playback Mode with acquired data

* PDOP < 4, >/= 5 Satellites used, 1 Sigma, without Ref.station*
*k PDOP < 4, >/=5 Satellites used, 1 Sigma, with Ref.station

***  Heading accuracy: 0.1 deg at an antenna array of 1 x 1 m2 (car)?
0.02 deg at an antenna array of 4 x 9 mz (aircraft)

! The high accuracy of < 1.5 m without reference station is achieved due to the multi antenna
architecture and the internal implemented advanced ionosphere error modelling (if S/A off)
? Referenced with a Ring Laser Gyro Inertial Measurement System of type iNAV-RQH
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ISMARTpos 3D

Hardware : ISMARTpos-AHRS-8 (8 internal GPS Receivers)
9 Calibrated GPS Antennas
Included Processor System:
PC-Type Computer 1.1GHz
10 GB HD, WIN-XP Embedded
Datalink  (TCP/IP, 2 x RS232, 2 x USB)
Option: Gyro system iVRU-FC, iIVRU-SC or

INAV-FMS to cover GPS outages or
provide higher output dynamics

Software: RTK Multi Antenna Software GNATTI + iIGPS-View

Option: INAV, Realtime Inertial Navigator
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ISMARTpos 3D

ISMARTpos-3D Front View

System Overview
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ISMARTpos 3D

ISMARTpos-3D Rear View

System Overview
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ISMARTpos 3D

M Geo++ GNMAIN rel.1.7

Program Help

Configuration
=BG tnput

E<m weLox_ifr1
[E<a UBLOX N iFr2
<= uBLOR_IN iFr3
o [P UBLOY_IN iFrd

=18 ]

M Geo+-+m® UBLOX_IN

Project  Help -
Week: |1259

AN T3 [i6 T [8 [22 [e [a [5 [ [ [ [
o T I = v ] T Y I
e fo Jo To o o fesfo o [

IU '” GPS vI Antennaheight:lD.DDDD * Kinematic  { Static

Dijal |

Time [} [308435.898

Hangup |

=[S
Pairt: IDDDD hd l

Mot Connected |

" Static

% Kinematic

ssv: [HRNNEER

Fied [HERENEER

RTCHM Error:

Receiver Input:

This window shows the input data of each individual receiver.
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ISMARTpos 3D
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Station Solution

The solution processed for each individual receiver, showing absolute
position and number of SV's tracked and fixed.
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ISMARTpos 3D
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Multistation RT Network Solution

All stations are processed in a Realtime Network Solution.

Green color shows SV's fixed.
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ISMARTpos 3D

ANTENNA PATCH ON CAR ROOF
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Advanced Antenna Calibration

Advantage of Precision due to the usage of extended
Calibration Methodes for of the ISMARTpos-3D Multi-Antenna.

Example: 9 — Antanna System, mounted on a GOLF vehicle.
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ISMARTp
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Example: Automotive Testing on GOLF

Ll |- (B B2t

Individual stations mounted on the same carrier are represented by a
model measured in the system setup and calibration.

The picture above views the actual measurement of the nine receivers
on the GOLF platform. The nine antennae were mounted in a rectangle

of 0.6 mMmx0.9m

System Overview
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ISMARTpos 3D
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Example: Results from Test with a Harvester

Actual measurement results including standard deviation.

The standard deviation of true heading at a data rate of 10 Hz had been
0.06 degree (see above). Using a gyro system the true heading can be
provided also with 200 Hz bandwidth on request.
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ISMARTpos 3D

aﬁeu++[§] GNNET - GMSS Multistation RT Network Solution ifr5

Project  Settings  Help

=]=] 4|

T epect <
E@ GP3-Tracking
@ Glomass-Trz |[52.28380

E@ Stations
A ifr1

A e
S s
é‘ ifra
A ifrs

E]@ PlatFarm HARYESTE

— @ Sateliites
/& 03 i
i

l_l

1.646 m

ifrb

h2.2837Y
/& 15

& 16
& 18

1054277

10,54278

10,542 7¢

B P r—

RO P
47

~n [} .Fan ~

N

— _Iﬂ
k

Example: Traktor installation (Precision farming)

Individual stations mounted on the same carrier are represented by a
model measured in the system setup and auto-calibration. Here the real
distance of the antennae was 1.65 m

The picture above views the actual measurement of the two receivers

of the Traktor Platform.
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ISMARTpos 3D
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Example: Results from Traktor Testing

The screen shows the actual measurement results including standard
deviation. The standard deviation is 0.1 deg in this installation (1.65 m
antennae distance).
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ISMARTpos 3D
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Stations

Here several reference stations have been used for most
accurate absolzute positioning. All stations are included in the
network solution.
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ISMARTpos 3D
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Skyplot

Actual satellite constellation at the time, the results shown
before were recorded.
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ISMARTpos 3D

Applications:

- Agriculture
Precision Farming

- Automotive testing

- Construction aereas

- Drones, UAVs, UCAVs

- Robots, AGVs

- Structural monitoring

- Telematics

- Automatic Steering
- Relative Positioning
- Absolute Positioning *

- Brake testing

- Driver assistance

- Suspension testing

- Tyre testing

- True Heading Support for

Inertial Measurement Systems

- Side Slip Measurements

- Vehicle tracking
- Collission avoidance

- Attitude and heading support
- Positioning aiding

- Track control
- Automatic driving / driving robots
- Mine searching

- Buildings
- Ships
- Large structure dynamics analysis

- Antenna orientation
- Antenna steering
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ISMARTpos 3D

Example 1: Installation on a Harvester
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ISMARTpos 3D

Example 2: Installation on a Traktor

System Overview
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ISMARTpos 3D

Adaptation on a GOLF passenger car

ISMARTpos-3D on top of a ring laser gyro navigation system for
performance qualification purpose
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