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3DM-GX5-45

GNSS-Aided Inertial Navigation System (GNSS/INS)

The 3DM-GX5-45 is a high-performance, GNSS-Aided Inertial Navigation System The 3DM-GX5-45 Inertial Sensor can be purchased by itself or with a
(GNSS/INS) that combines micro inertial sensors and a high- sensitivity Connectivity Kit.

embedded Global Navigation Satellite System (GNSS) receiver for use in a wide
range of industrial grade applications, such as unmanned vehicle navigation,

robotic control, platform stabilization, motion tracking and analysis, vehicle health
monitoring, and device aiming. A B
2 —

The 3DM-GX5-45 utilizes the strengths of integrated multi-axis gyroscopes,
accelerometers, and magnetometers in combination with GNSS, temperature,

and pressure readings to provide highly accurate position, velocity, attitude
(including heading), and inertial measurements. c
The 3DM-GX5-45 communicates through a serial connection and is monitored by 3 -

a host computer. A detachable GNSS antenna is plugged into the sensor via a
non-magnetic adapter cable and connector and positioned with unobstructed line
of sight to the sky to obtain satellite links. Sensor measurements and computed
outputs can be viewed and recorded with the LORD Sensing MIP Monitor ltem Description | Quantity ‘
software that is provided with system starter kits and is also available as a free

download from the LORD Sensing website. Alternatively, users can write custom LGS TR S D
so_ftware with thg open source dat.a commupication protocol. The data is time- A 3DM-GX5-45 Inertial Sensor 1
aligned and available by either polling or continuous stream. GNSS Non-Magnetic Antenna Adapter Cable 1
- MIP Monitor Software Suite 1
- Easy Start card and Calibration Certificate 1

USB Connectivity Kit
GNSS Antenna with Attached Cable (3m SMA) 1
8 USB Communication Cable 1
RS232 Connectivity Kit

GNSS Antenna with Attached Cable (3m SMA) 1
Figure 1 - 3DM-GX5-45 Sensor C RS232 Communication Cable 1
RS232 Power Supply and Plug Adapters 1
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The 3DM-GX5-45 sensor interface includes a communications and power input
connector and a GNSS antenna port. The sensor is installed using the mounting
and alignment holes as needed.

The indicators on the 3DM-GX5-45 include a device status indicator and the
device information label. Table 1 - Indicator Behaviors describes the basic status
indicator behavior. The device information label includes the sensor frame
diagram (axis orientation), which will be critical during device installation.

device status alignment hole
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| device
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label
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port By e © :
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and power port alignment hole  mounting hole

Figure 2 - Interface and Indicators

Indicator Behavior Device Status
OFF no power applied
device status rapid flash streaming data with no GNSS lock
indicator steady blink streaming data with GNSS lock
slow pulse idle mode, awaiting commands

Table 1 - Indicator Behaviors

NOTICE

Do not put the 3DM-GX5-45 in
contact with or in close proximity to magnets. Magnets may disrupt
operation and cause magnetization of internal components, which can
affect magnetometer performance. If magnetization is suspected, use a
degaussing tool to demagnetize.

1. Install Software

1. Launch the MIP Monitor software installation menu at:
https://www.microstrain.com/software.

2. Download and open the MIP Monitor zip file.

3. Run the setup.exe file, and follow the on-screen prompts to
completion.

4. Download and open the Inertial Drivers zip folder to install the
hardware drivers required for operating the sensor.

5. Run the msi file, and follow the on-screen prompts to completion.

6. If the sensor has internal magnetometers, download and open the
Iron Calibration zip file to facilitate magnetometer field calibration.

7. Run the setup.exe file, and follow the on-screen prompts to
completion. If prompted, reboot the computer when complete.

| B setup.exe

< Download MIP Monitor

Do you wint 1o run this file?

Name: _Users\beth il Dewnloads\kord inertial_drivers_wh.1.0.ms
ﬁ Publsher LORD Corperation

Type: Windows Instabler Package

Freen  CUsersibeth hilh\Downloads\lord_inertial_drivers_v4.1.0...

Qo T o )

| B setup.exe |

& Download Inertial Drivers

& Download Iron Calibration

Figure 3 - Software Installation Menu
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2. Make System Connections

To acquire sensor data the following components are needed: 3DM-GX5-45
sensor, communication cable, power cable (as applicable for RS232
communications), GNSS antenna, GNSS non-magnetic antenna adapter cable,
and a host computer with LORD Sensing MIP Monitor installed.

host computer
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(notusedwithUSB communication) ™2 < —
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g 4 P GPS antenna
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Figure 4 - System Connections

3. Software Interface

The MIP Monitor software includes a main window with system information and
menus, a device settings window, and several data monitoring windows.

device status information
I Context Help Window F1
= : n N Web R
header row menus File Control Settings View Window Advam*i ftl.elg — b Resources,
—— About MIP Menitor...
icon toolbar oo e ot ConnegtEg ol
Model Name Serial Number FW Ver Model Number Options oM |

device list and menu ¢ 3DII-G[}E-45 Device Settings... 8 6251-4220 5G,300DPS 4
Sensor Data Monitor
GNSS Data Monitor
EF Data Monitor
Data Log Monitor J
Packet Monitor
3D Attitude

Figure 5 - Main Window

4. Establish Sensor Communication

Once power has been applied to the sensor, it is functional. The sensor selects
the appropriate serial communication (USB or RS232) on power-up based on
which cable is connected. If the hardware drivers have been installed,
communication can be established using the MIP Monitor software interface.
GNSS lock is not required to establish sensor communication.

1. Verify the sensor device status indicator is on.
2. Open the MIP Monitor software.

3. The sensor should appear in the device list automatically when the
software is running. The list includes the device information and
communication port assignment. If the sensor is not automatically
discovered, use the refresh button.

device list refresh device list
I L
File Control ings View Window Advanced Help *
BEE0 Not Connected () [
Model Name Serial Number FW Ver Model Number Options coM J

4t 3DM-GX5-45 6251.59114 7078  6251-4220 5G,300DPS 27

Figure 6 - Sensor Communication

5. Connect to GNSS Satellites

The GNSS antenna requires unobstructed line of sight with the sky to achieve
communication with the GNSS satellites. Communication between the GNSS
receiver and GNSS satellites is initiated when the 3DM-GX5-45 is first powered
on. The receiver will continuously search for satellites until a link is established.
When the link is established, the GNSS Monitor window in the MIP Monitor
software will display the satellite and link statistics.
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6. Select Sensor Settings sampling and recording controls
(main window)

Device settings are stored in the sensor memory. Only the configuration options
that are available for the type of sensor being used will be available in the

configuration menus. BEEOEET] Icon [ Command

File ntrol Settings View Window Advanced Help

Model Name © Run: I'start data streaming ¢
File Control View Window Advanced Help ” 30"-“5_&5 [D :EEM ng 3

[EE0I0)
System...

[©] | step: bsample single set of data 4
[®) | Record: I'start and stop data recording <

Model Name. Number Options

4 3DM-GX5-  Capture Gyro Bias... 1-4220  5G,3000PS5
Tare Mounting Pitch/Roll..
Capture Auto Mag Cal.

bl = Position (LLH) v[ 50 v‘ Hz wl—l b2 . . .
T - = It Figure 8 - Sampling and Recording Controls
Attitude (Euler RFY) v |50 wH
5. Device Sewp 1. Right-click on the device in the MIP Monitor software main window,
Estimation Filter | GNSS | IMU-AHRS ~ and select Sensor Data Monitoring.
———— e A\
C iyt E_E Aiding | €F Options | EF Tracking | Gravity Adapi{d| pj == o : H i
R Sheaste 2. Press the blue Start Streaming icon to start sampling.
GNSS Source: External GNSS Message ﬂ
Heading Aiding: Mag & External Msg A | megt swrcaming ;q;efn:flgs_“ :’;’;‘:;::ﬁw ::,?r :fﬁlﬁ:wr ?Ecws
Device Settings—.
Pitch/Roll Aiding: None A | \P B cevica ane: ot D =
Altitude Aiding None | \ ®
AURE L . RNMMG Cegrees P Run Time
Data Display rn“y;:mnmwms Me;s::-:elgm
Cancel Hep == e SeRtings.
If this is the enly tab deplayed then there are no
ANt quantties salected i Ehe [MUJAMRS Message Format
Settings or the device is not in dats streaming mode.
Figure 7 - Device Settings Menu gl Lo T -—
Yo select data quanl] o550 | Magnetomater | Oeks Velocty | ) ffemmmn  data display tabs
: i g s — s < N
7. Save Sensor Configuration — B —
s ¢

Sensor settings are saved temporarily by selecting the OK button in the Device
Setup window after configuration, but they are lost when the device is powered
off. To save current settings so they are automatically restored the next time the
device is powered on, select Settings > Save Current Settings.

8. Start Data Streaming and Recording

Throughout the MIP Monitor menus the same icons are used to control data
streaming (sampling) and recording.

Figure 9 - Data Streaming
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9. View Recorded Data

Recorded data is stored in either Binary (.bin) or Comma Separated Values
(.CSV) format, depending on what was selected at the initiation of data recording.
The files can be found in the directory specified at that time or in the default
directory on the host computer desktop.

CSYV files can be viewed with Microsoft Excel, Quattro Pro, Open Office, or other
CSV editors and spreadsheet programs.

Data recorded in Binary format requires a translation program utilizing the LORD
Sensing MIP Data Communications Protocol to make it user-readable.

m > ThisPC > Desktop

ﬂ",:3DM-GXS-45 6251.59114 Data Log 1-16-2017 9.43.25 AM.csv
[ ] 3DM-GX5-45 6251.59114 Data Log 1-16-2017 9.44.47 AM.bin
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