AntZer Tech CANbus

Module

DR Calibration Instructions

GADN/ANNA Series with
u-blox F9R

Version 2.1
May. 12, 2021

ANTZER TECH CO., LTD.

Website : www.antzer-tech.com

Facebook : www.facebook.com/ANTZERTECH/

Tel : +886-2-7729-9223

Email : sales@antzer-tech.com

Office : 7F-7, No.237, Sec. 1, Datong Rd., Xizhi Dist., New Taipei City 221 Taiwan




©antzer

Important User Information

Liability

Every care has been taken in the preparation of this document. Please inform ANTZER
TECH CO., LTD. any inaccuracies or omissions. The data and illustrations found in this
document are not binding. We, ANTZER TECH CO., LTD. reserve the right to modify our
products in line with our policy of continuous product development. The information in this
document is subject to change without notice and therefore should not be considered as a
binding description of the range of functions (neither for future product versions). ANTZER

TECH CO., LTD. assumes no responsibility for any errors that may appear in this document.

There are many applications of the described product. Those responsible for the use of this
device must ensure that all the necessary steps have been taken to verify that the
applications meet all performance and safety requirements including any applicable laws,

regulations, codes, and standards.

ANTZER TECH CO., LTD. will under no circumstances assume liability or responsibility for
any problems that may arise as a result from improper use or use that is not in accordance

with the documented features of this product.

The examples and illustrations in this document are included solely for illustrative purposes.

Intellectual Property Rights

ANTZER TECH CO., LTD. has intellectual property rights relating to technology embodied in
the product described in this document. These intellectual property rights may include

patents and pending patent applications in Taiwan and other countries.

Copyright © 2020 ANTZER TECH CO., LTD. All rights reserved.
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1. Introduction

This document includes Dead Reckoning calibration instructions for the
GADN/ANNA series product of Antzer-tech.

Below are the SKUs of GADN/ANNA having Dead Reckoning function:

> UDR (Untethered Dead Reckoning) using u-blox NEO-M8U GNSS
module.
GADN-FxxUx, ANNA-FxxUx, GADN-MxxUx, ANNA-MxxUx

> ADR (Automotive Dead Reckoning) using u-blox NEO-M8L GNSS
module.
GADN-FxxLx, ANNA-FxxLx, GADN-MxxLx, ANNA-MxxLx

UDR blends GNSS signals and sensors, such as the accelerometer and
gyroscope, to provide accurate positioning performance in areas such as
dense cities or covered areas. In addition to the sensors, ADR combines
speed information from the vehicle to provide better positioning accuracy
when satellite signals are partially or completely blocked.

In the following chapters, (*) indicates the procedure is only for ADR function.

©2020 ANTZER TECH CO., LTD. 4
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2. Setup Test Environment

Follow the steps below to complete the test environment setup.

2.1 Hardware setup
Step 1 Insert the GADN/ANNA card to your in-vehicle computer, and install
your in-vehicle computer on your vehicle

Note: If the direction or the position of the module is moved during
or after the process, the module will need to be re-calibrated.

Step 2 Connect the FWD signal to the connector GADN_IN1(Pin2) or
ANNA_CN3(pin2) (*)

Step 3 Connect the WHEELTICK signal to the connector GADN_IN1(Pin3)
or ANNA_CN3(pin3) ()

- [GADN F / ANNA- F] | [GADN- M /ANNA-M]

Wheel-tick

Step 4 Connect the GNSS Antenna to GADN_CN1 (I-PEX SMA) """
or ANNA_CN1 (I-PEX SMA)

GADN-FSQLO
P/N: T9680000050

/ IHllllllllllllllllllllllllllllfllllllll

711200010009
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2.2 Install the driver for bridge IC on GADN/ANNA

>  For the Windows™, go to “https://www.silabs.com/products/development-
tools/software/usb-to-uart-bridge-vcp-drivers”“and download Silicon Labs
CP2105 bridge IC driver.

>  For the Linux™ (Ubuntu 14.04 and later, Debian 8.x and later), Silicon
Labs CP2015 driver is already built-in.

» Please contact your sales representative if you need any other help.

2.3 Download the u-center

The u-center is a GNSS evaluation software for performance analysis and
configuration of u-blox GNSS receivers. Go to “https://www.u-
blox.com/en/product/u-center” and download u-center from the website.

eblox Products Support Beyond Investors Q a 0

u-center

GNSS evaluation software for
Windows

Highlights

* Highly interactive and easy to use
* Full support of all u-blox GNSS receivers

* Extensive configuration and control features

* Real-timedisplay from a GNSS receiver via
RS232 and USB interface

Note: The u-center is only available for Windows™. To configure the GNSS
module under Linux™, please contact your sales representative for more
information.

©2020 ANTZER TECH CO., LTD.
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2.4 Change the preferences of u-center in order to see more
detailed setting information about the GNSS module.

Step 1 On the main menu bar, click on Tools = Preferences...

el u-center 8.28
File Edit View Player Receiver Tools Window Help

DEH@E~ S 8 & Firmware Update... Ctrl+U | \ QA BN E0OE-vE-M~- B
Legacy Firmware Update... T =
Dump Receiver Diagnostics...
u-blox 7/8/M8 Retrieve Log...
AssistNow Offline >
AssistNow Online >
GNSS Configuration...
File transfer...

w vy K F A

Hotkeys..

Step 2 Type in “-cdk” in the field of Program Options.

Step 3 Click “OK” and then re-start the u-center to complete the setting.

Preferences #
Messagebox | Access Tokens I KML settings
Generic I Workspace | Colors | Status Colors

— Serial parts
Iv ifutomatically (dishconnect f most recently used seral port (dislappears |
Enumerate serial ports using ICreate File ;I

Maximum number of serial ports I 255_Ij

— Power Management

% None ¢ Deny suzpend if connected " Disconnect on suspend

-cdk

—

— Program Options (requires restart) |’Nmea Custom BDS Talker Id —

— Database
Maximum number of epochs (J~unlimited) I D::II =00:00:00 at 1Hz

— Receiver Information

¥ Enable auto retieve

©2020 ANTZER TECH CO,, LTD. 7
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2.5 Enable the Serial Port Connection to GADN/ANNA

Press the “Connect” button a in the upper left and select the COM port used
for GNSS module.

Note: There are two COM pots will be shown in the device manager, one is for
GNSS module (Naming: “Standard Com Port”) and another one is for the
CAN bus (Naming: “Enhanced Com Port”").

File Edit VWiew Player Receiver Tools Window Help
D@~ |&E] 4 BB &
QR ED DO E-E-Mm- @
AEIN|®|aDp»-)

2.6 Check the firmware version of the GNSS module

For ADR application, the firmware version HPS 1.XX or above is recommended
from u-blox. (*)

Step 1 Click on View on the upper left menu bar > Messages View
Step 2 On the left, expand the MON (Monitor) item and select VER

(Version)

Step 3 You could see the firmware version in the Extension column after
“FWVER".

R )

P Messages - UBX - MON (Monitor) - VER (Version) |

- MSGPP (Message Parse { A
.. PATCH (Installed Patches

- PIO (PIO Status)

.. PMP (Point-To-Multipoir

.. PT (Production Test)

.. PT2 (Multi-GMNSS Praduc Hardware Yersion
.. RF (RF Information) |DD1 30000

.. RXBUF (RX Buffer) Estension(s]

.. RXR (RX Ready)
- SMGR (Sync Manager) I P ER=HPS 1.~ I
.. SPAM (Spectrum Analyze

MOD=ZED-F3R

LB - MOM [Manitar] - VER [Versian) 273

Software Version
E>T CORE 1.00 [a66358]

.. SPT (Sensor Production T GPSGELOGALEDS
.. TEMP (Temperature) SBASQZSS
.. THBUF (T Buffer)

.. VER (Wersion)

- NAY (Mavigation)

- RXM (Receiver Manager)
- SEC (Security)

BN o

v
LR LAV T SR TV,

< >
@ | X | Esend a¥roll 5% | &2 & [[F | R |

Please contact your sales representative if you want to update the
firmware of the GNSS module on the card.

©2020 ANTZER TECH CO., LTD.
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Enable wheel-tick function (*)

Step 1 Under Configuration view, go to ESFGAWT(Gyro+Accel+Wheeltick)

@ CoME_180113_074300.ubx - u-center 8.20

Eile Edit View Player Receiver Tools

Window Help

©antzer

DHE-SR[Y 20|

PEADD PO R-E-M- G ED R EONG

o - RO A [ b B %

2am [(2[pp-pe —F— A

[© Configure - Gyro+Accel+Wheeltick

[= o ==

ANT (Antenna Ssttings) ~
BATCH (Batch mode output)

CFG (Canfiguration)

DAT (Datumn)

DGNSS (Differential GNSS configuration)
DOSC (Disciplined Qscillator)

DYNSEED (Dynamic Seed)

EKF (EKF Settings)

ESFA (Accelerometer Config)

ESFALG (IMU-mount Alignment)

UBX - CFG (Canfig) - ESFGAWT [Gyro+Accel+wheeltick]

Wehicle
( Frovider ID: |0

Time Tag Maximurn Value: 4294967295

- WheshTicks [WT]
I™ Use Combined Rear-Ticks instead of Single-Ticks
I Use'WwT Fin
I~ Use Speed Meas. instead of Single-Ticks
I™ Use Both Edges on%/T Signal
I™ Disable Auto. Max. Tick Count Estimation

Time ——
’7 Time Tag Scale Facter: (0001000

™ Disable Auto. Direction Pin Polarity Detection

[ Disable Auto. Use of Detectsd Speed Dats
[Only if Mo Ticks Data are Available]

I Disable Auto. Deactivation of WT Signal Finif
Diata were Detected on Software Interface

ESFDWT (Differential Wheelticks)
"

o Gproscopels) —————————————————
T . ’7A:cula:y. 0.000 [dears]

Latency: 0 [ms]

ESFLA (Lever Arm)

Step 2 Select Used WT Pin in Wheel-Ticks (WT)

Step 3 [Not Compulsory] Select Used Both Edges on WT Signal if you
want to have more frequently data input from the wheel-tick signal.

Step 4 Choose the direction setting regarding to your vehicle under
Direction Pin Polarity
“0-High is FWD" (Default setting of NEO-M8L)
“1-High is BWD"”

UBX - CFG (Config) - ESFGAWT (Guro+hccelswheeltick)

~Vehicle ~WheelTicks (WT}—
ProviderID: [0 [~ Lse Combined Rear-Ticks instead of Single-Ticks
v Lse WT Pin
[ Time I~ Use Speed Meas. instead of Single-Ticks

Time Tag Scale Factor:  |0.000000 ™ Use Bath Edges on WT Signal

Time Tag Maximum Value: [0 I Disable Auto. Max. Tick Count E stimation
[~ Disable Auto. Direction Pin Polarity Detection
1~ Gyroscope(s)

™ Disable Auto. Use of Detected Speed Data
Accuracy: 0.000 [dea’s] [Only if No Ticks Data are Available)

[~ Disable Auto. Deactivation of WT Signal Pin if

0
ey ) Data were Detected on Software Interface
Frequency: [0 Hal
RMS Limit  |0.000 Idea’s]
Ci

0.000000
~Temp

Scale Factor:

Quantization Error: 0.000 [rom]

Max. Tick Count: 0
Latency: Iu— [ms]
Fi 0 [Hz]

Speed Dead-band:

Note: When the reverse signal is not

Save Table to NVS every: |0 [s]

connected from the vehicle:

A
&

Acowacy:  [00000  [misss]
Latency: [C|— [ms]
Frequency: ,U— [Hz]
AMSLimit  [0000  [wis]

GADN-F / ANNA-F: The card will by

Direction Pin Polarity:

default provide HIGH level signal to
the GNSS module.

GADN-M / ANNA-M: The card will

\ 4

by default provide LOW level signal
to the GNSS module.

©2020 ANTZER TECH CO,, LTD. 9
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Step 5 Press Send to save the settings.

NAVXS (Navigation Expert )

NMEA (NMEA Protocol) v

< >
@ | X |i=send [a¥poll [5¥ | 6B &3 (0 |G [

Ready

Step 6 Go to UBX > ESF - MEAS under Message View. Right click on
MEAS(Measurement Data) and choose Enable Message.

& NMEA
RTCM3 UBX - ESF [External Sensor Fusion) - MEAS [Measurt
B UBX
o o Type ' Raw.. Decoded... tagS...
DS At 10 - Single Tick 800000 0B 374005
CFG (Config)
&) ESF (External Sensor Fusion)
N e e Dvnam
E{MEAS (Measurement Datall
configu Poll Message
RAW (Raw

STATUS (ES
HNR (High Nav Enable Child Messages

Disable Message
INF (Informatia Disable Child Messages

LOG (Data Logger) ] I

©2020 ANTZER TECH CO., LTD. 10



©antzer

2.8 Activate Auto Alignment function

Step 1 Go to View - Configuration View. Go to NAVX5 (Navigation
Expert 5) on the left of control window and select Use ADR/UDR.
Also, the Automatic Mode under the Signal Attenuation
Compensation is recommended for the automotive application.

File Edit View Player Receiver Tools Window Hel

DR G Packet Console F6 |@
: Binary Console F7
o b
Text Console F8 -
a0 v

Messages View F9

DYNSEED (Dynamic Seed) A~
EKF (EKF Settings)
ESFA (Accelerometer Config)

UBX - CFG (Config) - NAVXS (Navigation E xpert 5]

ESFALG (IMU-mount Alignment) Message Versior: [ Version 2 =]

ESFDWT (Differential Wheelticks) Navigation Input Filters AszsistMow Autonomous

ESFG (Gyroscope Config) Min/Max SVs |_3 W 1#] [™ Use AssistNow Autonomous
ESFGAWT (Gyro+Accel +Wheeltick)

ESFGWT (Gyryo+\'ufheeltick) Min C/ND [ DibHal lh::‘&;?dﬁi?:mr 1o Ly
ESFLA (Lever Arm) I hiial Fit st be 2D [use 0" to revert to the firmware default)
ESFTTAG (Sensor TTag Config)

ESFWT (Wheel-Tick Config)  Miscell [ ADR/UDR

ESRC (External Source Config) GPS week rollover I 0 ¥ Use ADR/UDR

FIXSEED (Fixed Seed) [0 = firmware default)

FXN (Fix Now Mode) I Acknowledge Aiding Input - Signal Atenuation Compensation
GEOFENCE (Geofence Config) I~ UsePPP

GNSS (GNSS Config)

HNR (High Nav Rate)

INF (Inf Messages)

ITFM (Jamming/Interference Monitor)
LOGFILTER (Log Settings)

MSG (Messages)

[ NAVX5 (Navigation Expert 5)
NMEA (NMEA Protocol)
ODO (Odometer/Low-Speed COG filter)

Step 2 Press Send to activate ADR/UDR function.

NAVXY (Navigation txpert J)
NMEA (NMEA Protocol) v

< >
@ | X | EZsend | ¥roll [5¥ g8 & 5 B[

Ready

©2020 ANTZER TECH CO., LTD. 11
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Step 3 Go to View - Configuration View and select ESFALG (IMU-mount
Alignment).

el u-center 8.28
File Edit View Player Receiver Tools Window Help

& @3 Packet Console Fé Flliiliﬂllﬂ D&
g — Binary Console F7 I -

Text Console F8

Messages View F9

Statistic View F10

Table View F11

Recent Table Views »

Chart View

Rarant Chart Wisuee \

Step 4 Select Automatic IMU-mount Alignment

[@) Configure J-mount Alig
ANT (Antenna Settings) ~

BATCH (Batch mode output) UBX - CFG (Config) - ESFALG (IMU-mount Alignment)
CFG (Configuration) -
DAT (Datum) | ¥ automatic IMU-mount Alignment |

DGNSS (Differential GNSS configuration)
DOSC (Disciplined Oscillator)
DYNSEED (Dynamic Seed) Mounting-Roll[-180, 180] : |0.00 [deg]

EKF (EKF Settings) Mounting Pitch [-90, 90] . [0.00 i

ECEA (A, 4
ESFALG (MU-mount Alignment)] I Mounting-Yaw [0, 360): |0.00 [deg]
ESFOVWT LI

ESFG (Gyroscope Config)

User-defined IMU-mount Misalignment Angles ——

Step 7 Press Send to enable Auto-alignment function.

NAVXS (Navigation txpert 3)

NMEA (NMEA Protocol) v

< >

@ | X | Eisend | 4¥ ol @n&j < [ @ I
Ready

©2020 ANTZER TECH CO., LTD.
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2.9 Save the configuration

After all the settings is done, please follow the steps below to save current
configuration to the GNSS module.

Step 1 Select UBX > CFG - CFG(Configuration) under the Messages View
and choose “Save current configuration”

Messages
=1 CFG (Confi
e A'N;'?;Et)ema cetings ™ | UBX-CFG (Config) - CFG Configuration)
DATCL Dl o out)
== Fo " Rever to last saved configuration Devices
(Configuration
— luatur‘i) " Revert all but ANT default configuration 0-BBR
. DGNSS (Differential GNSS configura r {_Revertto detault configuration 2- [2CEEPROM
.. DOSC (Disciplined Oscillator) & Save curent configuration 4-SPIFLASH
.. DYNSEED (Dynamic Seed) " User defined operation
.. EKF (EKF Settings) Clear Save Load
. ESFA (Accelerometer Config) 0-PRT ~ A |O-FRT ~
.. ESFALG (IMU-mount Alignment) ;mﬁ ;mSFG
.. ESFDWT (Differential Wheelticks) R ER AN
.. ESFG (Gyroscope Config) 4 - FixM 4 - Rdhd
M 1 N - 5 - Unused 5 - Uruged
ESFGA’\; .I’T (Gyro fAccel f—\u Vheeltick) £ - Unusod £ Unused
. ESFGWT (Gyro+Wheeltick) 7 - Unuzed 7 - Unusged
.. ESFLA (Lever Arm) 8 - Reserved 8- Reserved
s . 9 - RN 9- RINY
.. ESFTTAG (Sensor TTag Config) 10-8NT 10-ANT
. ESPWT (Wheel-Tick Config) 11-L0G 11-L0OG
‘ - 12-F15 12-FTS
.. ESRC |\Ex‘fe.rna| Source Config) 13 Urnsed 13- Urnised
- FIXSEED (Fixed Seed) 14 - Unuzed 14 - Unuszed
.. FXM (Fix Mow Mode) 15 - Ursed v ¥ |15 - Unuzed v

. GEOFEMCE (Geofence Config)
... GNSS (GMSS Config)
. HMNR (High Mav Rate)

Step 2 Press Send to save current configuration in GNSS module

NAVXY (Navigation txpert J)

NMEA (NMEA Protocol) v

< >

@ | X | Esend | a¥poll [ |68 & (0| @R[
Ready

©2020 ANTZER TECH CO., LTD.
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3. Start DR Calibration

Follow the steps below to proceed to DR Calibration.

Step 1 Park the vehicle installed with GADN/ANNA at a wide and flat open
space.

Step 2 Run u-center application to check whether the GNSS signal is
received. On the right side of the main page, the status of Fix Mode
will show 3D when GNSS positioning is fixed.

5
h . [m
FDOF I 24
apF 1 2.0
Satelltes I I .
i 03de

RERGTRZETRIFI2E2GE1

u-blox M8/8 == COM25 11520 || COM21_171205_0 |UBX 00:00:0'|00:19:3!| &

©2020 ANTZER TECH CO., LTD. 14
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Step 3 On the main page of u-center, click on View on the upper left menu
bar > Messages View

v" On the left, expand ESF (External Sensor Fusion) > ALG (IMU-
mount Misalignment Angles)

v" Auto. Alignment should show “ON", and Alignment Status should
be

(If the Auto Alignment shows “OFF”, please return to Chapter 2.9
and make sure all the steps are executed correctly)

Messages - UBX - ESF (External Sensor Fusion) - ALG (IMU-mount Misalignment Angles)
B NMEA -~ . o
~ UEX - ESF (External Sensor Fusion) - ALG (IMU-mount Misalignment Angles)
B RTCM3
B UBX
ACK (Acknowledge) GPS Tima [s]: [48360.000 Warsion: |1
#-AlD (GPS Aiding)
@ CFG (Config) Auto, Alignment @ ON
1 vk srh Alignment Status @ INITIALIZING
[ DBG (Debug) = Angle Singulanty =
& ESF (External Sensor Fusion) Mounting-Roll [d...@ -2 56
ALG (IMU-mount Misalignm MDUﬂﬁng-F‘itEh[.. ® 3N
INS (Vehicle Dynamics) Maunting-vYew [... @ 186.02
—-MEAS (Measurement Data)

Step 4 Operate the vehicle with_one of the following two methods to
calibrate the mounting location of the module.

v After you finish Step 4, you will get relatively stable values of
Mounting-Roll, Mounting-Pitch and Mounting Yaw and the
Alignment Status will turn “FINE".

v" The three values will keep changing unless you disable auto-
alignment function.

[Method_1]

Operate in the route of "o “shape at a constant speed until
Alignment Status shows “FINE”

©2020 ANTZER TECH CO., LTD.
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Messages - UBX - ESF (External Sensor Fusion) - ALG (IMU-mount Misalignment Angles)

B NMEA
B RTCM3
B UBX
' B ACK (Acknowledge)
- AID (GPS Aiding)
B CFG (Config)
H1 DBG (Debug)
B ESF (External Sensor Fusion)
| ALG (IMU-mount Misalignm
INS (Vehicle Dynamics)
B MEAS (Measurement Data)
| configuration oracle

[Method 2]

Cal

UEX - ESF (Extarnal Sensor Fusion) - ALG (IMU-mount Misalignment Anglas)

GPFS Time [s]: 448466.000 Warsion: |1
Ao slonman o Ll

Alignmant Status @ FINE |
Ang|a Elngu arﬁy = U

Mounting-Roll[d.. @ -014
Mounting-Fitch [... ® 327
Mounting-vew[.. ® 17573

Operate the vehicle along a circular track.

v' Operate the vehicle clockwise with a constant speed. (In the
process, the status of Auto. Alignment will show “COARSE")

— P

ik
o

(ERARLE)

,—--I' - )
v 4 . |
. v ‘
. '
. .
. -
S e
~—
'
'
y
-
'
1
'
‘
'
'
'
/
i
:
)
\
s
\
\ =5
s ’
/gy ~ b~ . -

Messages - UBX - ESF (External Sensor Fusion) - ALG (IMU-mount Misalignment Angles)

B NMEA
@ RTCM3
B UBX
. B ACK (Acknowledge)
- AID (GPS Aiding)
B CFG (Cenfig)
& DBG (Debug)
B ESF (External Sensor Fusion)
! ALG (IMU-mount Misalignm
INS (Vehicle Dynamics)
B MEAS (Measurement Data)
| configuration oracle

mrank

Ll

UEX - ESF (External Sensor Fusion) - ALG (IMU-maunt Misalignment Anglas)

GPS Time [s]: [448372.000 Varsion: I‘l

i 3
E Ni:nmentStub.us * COARSE I
Angle Singularty @ N

Mounting-Raoll [d. @ -2.21
Mounting-Pitch [.. @ 342
Mounting-Yew [.. @ 18077

©2020 ANTZER TECH CO., LTD.
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v" Operate the vehicle counter clockwise with continuous speed. (In
the process, the status of Auto. Alignment will show “FINE")

/ ﬁ/% I\"‘\

— % ".\
%ﬁ/% '.I‘
& Sl |
i -y . .;
2 /
. K /
- P ®
P == \‘//
Lob i
-------- sRENER g
(TR AR) \ :

Google T

Messages - UBX - ESF (External Sensor Fusion) - ALG (IMU-mount Misalignment Angles)

B NMEA A
@ RTCM3 UEX - ESF (External Sensor Fusion) - ALG (IMU-mount Misalignment Angles)
B UBX
BHACK ;'Atkl'lowlledqel GPS Time s} [448468.000 Version: I—.|
B AID (GPS Aiding)
i CFG (Config) o Alonment ® Ol
i - I:D b'g’] [[CAigment Stas o Fine ]
# = (Lebug) _ ANgIE Smguamy o o
B ESF (External Sensor Fusion) Mounting-Roll [d..® -0.14
-ALG (IMU-mount Misalignrr Mounting-Fitch [ & 3.27
INS (Vehicle Dynamics) Mounting-*Yew [.. ® 175.73

B MEAS (Measurement Data)
configuration oracle

©2020 ANTZER TECH CO., LTD. 17
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Step 5 Operate the vehicle straight forward for 500 meters with the speed of
40 km/hour to calibrate Gyroscope Z and Single Tick.

v' After you finish Step 5, the status of Gyroscope Z and Single
Tick will turn “CALIBRATED".

V' (*) The "Single Tick” information only appears in NEO-M8L sku.

266l

FIEN
Bl RLERT <) .
RN

g3

‘fg V

FHREQE

Google

Messages - UBX - ESF (External Sensor Fusion) - STATUS (ESF Status)

B NMEA ~ _
@ RTCM3 UEX - ESF (External Sensor Fusion) - STATUS (ESF Status)
B UBX
! B ACK (Acknowledge) GFS Time [s]: 445793 000 “arsion

B AID (GPS Aiding) Fusion Filter Mode @ FUSION

B CFG (Config) IMU Status @ INITIALIZED

I.ﬂ DBG (Debug) WheeHick Sensor Stat., @ INITIALIZED

i o e INS Stetus @ INITIALIZED

E3-ESF (External Sensor Fusion) IMU-mount Alignment . ® INITIALIZED

ALG (IMU-mount Misalignm
INS (Vehicle Dynamics)
B MEAS (Measurement Data)

peor Slatys | Ti.. | Freq| Faults
Gyroscope £ @ CALIBRATED FB 10

configuration oracle Single Tick S ALERATED Eg lg
graph ® NOT CALIBRATED FB 10
RAW (Raw Measurements) Gyroscope X * NOT CALIBRATED FB 10
TALG ( MU- ! Acralarometer X @ CALIBRATED FB 10
RESETALG (Reset IMU-mou AccelerometerY ~ ® NOTCALUBRATED FB 10

STATUS (ESF Status)
- HNR. (High Navigation Rate)

AccelerometerZ @ NOT CALIBRATED FB 1o

©2020 ANTZER TECH CO., LTD. 18



The calibration is done after step 5 is finished.

©antzer

The status of Position Fix Type under UBX-NAV-PVT will be “3D+DR" which
means the GNSS module is calibrated and is able to enter DR mode when
losing satellite signals.

Messages - UBX - MAV (Navigation) - PVT (Navigation PVT

D EE'E;Z:E:’;;;} | UB - M&Y [Navigstion] - VT [Navigation AT Solution] Bs
[ MGA (Multiple GMSS Assistance)
Bl MON (Manitar) Palam. | Walue | Units
B3 NAV (Navigation) UTC Do e Tine 2aang e e
AOPSTATUS (Assisthow Autanomel UTC Date and Time Confiimation Status Date: CONFIRMED, Time: CONFIRM...
- ATT (Attitude Solution) LTC Time Accuacy 4 [ns] N
- CLOCK (Clack Status) L Buction Pl Tupe L0l |
COV (Covariance Matrices) F’IEM astg;te n‘:a
-- DGPS (DGPS Data) Puosition Latitude, Longitude, Height, M5L 25.0769802, 121.6550852, 28.0,11.0  [deg.deg.m.m]
.. DOP (Dilution of Precision) Pasition Accuracy Estimate Harizantal, Vertical 14,20 [rr.mm]
EELL (Position Error Ellipse) Velocity Norlh,_East, Dawn . 0.008. -8.353, 0.051 [mdz.mds.mds]
N “Welocity, Heading Accuracy Estimate 001202 [m/s.deq)
- EKFSTATUS (Status) Speed aver Ground 8353 [m/s]
- EOE (End Of Epoch) Heading of Motion, Heading of Wehicle 270.1. 2701 [deq.deq]
- GEQFENCE (Geofencing status) :\:rlgar;ellc Declination, Declination Accuracy Estim... :‘411]7, 05 [deg.deq]
HINR (High Navigation Rate) 1S Used 5
- HPPOSECEF (High Precision Positior Carrier Range Status Mot uzed
- HPPOSLLH (High Precision Geodetic
QDO (Odameter)
.- ORB (Orbit Info)
-- POSECEF (Position ECEF) e
POSLLH (Geodetic Position)
| -{PVT (Mavigation PVT Solution)| |
- RELPOSMED (Relative Position NED
--RESETODO (Reset Odometer)
-- SAT (Satellite Information)
CRAC (CAAC Chabich b
< >
@ | X | Bsend a¥roll [ | 3 B ([E | B

Different Status of Position Fix Type:

Finish Calibration and
Lost Satellite Signals

When Calibration is

Before Calibration Finished

Status 3D Fix 3D +DR DR Fix

©2020 ANTZER TECH CO., LTD. 19
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Below is the flow chart shows the procedure for DR calibration.

Calibrate the Module using Automatic IMU-mount Alignment
Procedure Status in u-center Remark

o)
1

Enable "Automatic IMU-mount .| Auto Alignment :
Alignment"” in u-center L ON

: v
Drive in the route of "" shape > Alignment Status : Default Setting of "Auto Alignment"
or Drive along a circular track Initializing NEO-M8U --> "ON"
NEO-M8L --> "OFF"
y
Alignment Status :
Coarse
v b
Alignment Status : J}
Fine »
'-, IMU-Mount Misalignment Angles Values
Yo 1. Mounting-Roll [deg]
LT | 2 Mounting-Pitch [deg]
3. Mounting-Yaw [deg]
TR T T The values will be stored into the memory of
Drive straightforward for 500 meters : GPS module and will not be cleared or
» Gyr pe Z -NOT CALIBRATED overwritten by the user defined values.
SRS SESAH A0 Kemony Single Tick -NOT CALIBRATED

To clear the values, send the UBX-CFG-RST
command "B5 62 06 04 04 00 00 18 02 00 28
1 2 B0" to reset the data of UBX-ESF-ALG.

UBX-ESF-STATUS:
Gyroscope Z -CALIBRATED
Single Tick -CALIBRATED

e ) "Single Tick" status only appears in NEO-M8L

Calibration is finished ~ [****"r*==rersssemsnnninniiiiiiin,,,

=llPosItion Fix Type: 3D Fix |

’I REsition B pe: SEEDR I Under "Automatic IMU-mount Alignment"
Mode, the values of IMU-mount will change

automatically after the calibration is finished

Satellite

Signals Lost?

Export Configuration from
calibrated module Position Fix Type: DR Fix
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4. Export Configuration from Calibrated Module

To deploy the GADN/ANNA cards to a number of vehicles (same type) in your
fleet, you don't need to repeat calibrating each vehicle. You just need to copy
the calibrated parameters to other GNSS modules. Chapter 4 and 5 show you
how to export the configuration of calibrated module and import the
configuration to an uncalibrated module.

Step 1 After the calibration is finished, keep the record of Mounting-Roll,
Mounting-Pitch and Mounting-Yaw in UBX -> ESF -> ALG.

* (External Sensor Fusion) - ALG (IM...

LB - ESF [Exteinal Sensor Fusion] - ALG IMU-mount... 13z

GPS Time [s} [374003.000 Vession: |1

Auta. Alignment @ ON
Ahgrenent Status & FINE
[ =)

MounbngFol [deg] @ 355
Mountng Fitch [deg] @ 0.31
Mountng-Yaw [deg] @ B7.34

Step 2 Deselect Automatic IMU-mount Alignment and then fill the records
into User-defined IMU-mount Misalignment Angles.

B - CFG [Config) - ESFALG [IMU-mount Ahgnment)

||_ B tomatic [k U-mount Alignmet

— Uzer-defined IMU-raount Mizalignment Angles ——

b ounting-Foll [-180, 180] ; |3-55 [dea]

M aunting-Pitch [-90, 907 : |]0-31 [deq]

Mounting-aw [0, 260 |157.34 [d=g]
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Step 3 Press Send to save the settings.
NAVXS (Navigation expert 3)
NMEA (NMEA Protocol) v

@ | X |

Ready

seoll [ | @ &8 (3@ [

Step 4 Follow the steps in Chapter 2.10 to save the configuration in the GNSS
module.

Step 5 Go to Tools and choose GNSS Configuration

& COM37 - u-center 8.29 - [Configure - IMU-mount Alignment]
[®) File Edit View Player Receiverl Tools INindow Help

DEH@F~ &Y 2R & Firmware Update... Ctrl+U
Legacy Firmware Update...

AhA B0 EEY A~ e :
Dump Receiver Diagnostics...
RS R AR 3 ‘ u-blox 7/8/M8 Retrieve Log...
H Qw o Mame ‘ & 5 & AssistNow Offline >

Assi

Now Cnline
SRR e N

CAE|IN|®|DPvH K

' )| AN [
ANT (Antenna Settings) mrw = l;

BATCH (Batch mode output)
CFG (Configuration) Hotkeys...
DAT (Datum) Preferences...
DGNSS (Differential GNSS configuratio
DOSC (Disciplined Oscillator)
DYNSEED (Dynamic Seed)

| User-defined IMU-mount Misalignment Sngles
( Mounting-Roll [-180, 180]; |0.00 [deg]j
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Step 6 Click “GNSS>File” button to save configuration to the file.

gl GNSS Configuration X

al Configuration file:

tion f257F \MEU-GNSS config 07 txid ."|

| W Stare configuration intoBBR /Flash
[non-volatile memory)

Retries [for every message): I 1 _‘::]

GNSS > File Edt. |

File > GNSS Close I

Step 7 u-center will start exporting the configuration to the file you chose in
step 6.

& COM37 - u-center 8.29 - [Getting Configuration from GPS to File]
[@) File Edit View Player Receiver Tools Window Help

DEHZ- SR 28|

AR EDEO-E-E-W- @ @888
e[ ROE A

Wil %% @ oo

Am|n|e[pr» K | |

pPolling: CFG-EKF - B5 62 06 12 00 00 18 4E ... A
. message rejected!
Removing this message now, because GPS receiver did not accept -
Polling: CFG-ESFALG - B5 62 06 56 00 00 5C 1A ...
... successfully completed!
Polling: CFG-ESFDWT - B5 62 06 30 00 00 36 A8 ...
. message rejected!
Removing this message now, because GPS receiver did not accept -
Polling: CFG-ESFGAWT - B5 62 06 2D 00 00 33 9F ...

I

& | Mavort |

DYNSFED (Dunamic Sead) I Mounting-Holl [-
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Below is the flow chart shows the procedure for exporting the configuration
from calibrated module.

Export Configuration from Calibrated Module

Procedure

o

Deselect "Automatic IMU-mount
Alignment"

L

keep the record of Mounting-Roll,
Mounting-Pitch and Mounting-Yaw

A

Fill the records into User-defined IMU-
mount Misalignment Angles

Press "Send" to save the settings

A

Save current configuration
UBX-> CFG(Config)
-> CFG (Configuration)

) 4
Click “GNSS>File” button under

GNSS Configuration to export
configuration to the file.

Import Configuration to
another module
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5. Import Values from the Calibrated Module

To use user-defined values, the GNSS modules needs to be mounted on the
same place and direction in the vehicle to ensure that the values of
Mounting-Roll, Mounting-Pitch and Mounting-Yaw from the calibrated
module works.

Step 1 There are two ways to set user-defined IMU-mount Misalignment
Angels to the GNSS module.

[Method_1]
Import all settings from the calibrated module.

v" Go to Tools and choose GNSS Configuration

& COM37 - u-center 8.29 - [Configure - IMU-mount Alignment]
[®) File Edit View Player Receivel Tools IWindow Help

DEHEF~&&| ¢ 2DR|& Firmware Update... Ctrl+U
e e Legacy Firmware Update...
@@‘@“Ev‘v egacy. : ; ;
Dump Receiver Diagnostics...
S v U v ’ < % r'ih 1 u-blox 7/8/M8 Retrieve Log...
Bolw o e & & & AssistNow Offline >
AssistNow Online >
2EN[e[D>-»Kk | GNSS Configuration...
ANT (Antenna Settings) ~ & e
BATCH (Batch mode output)
CFG (Configuration) Hotkeys...
DAT (Datum) Preferences...

DGNSS (Differential GNSS configuratio
DOSC (Disciplined Oscillator)

DYNSEED (Dynamic Seed) Mounting-Roll [-180, 180] : |0.00 [deg]

U

| { User-defined IMU-mount Misalignment Angles —]

v" Choose the configuration file you saved before and click
“File>GNSS" button.

[non-volatile memaory)

Retries [for every message): I 1 __‘:j]

GNSS>Fie | Edt. |

| Fie>GNss )

Close I
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[Method 2]

v' Keep the record of Mounting-Roll, Mounting-Pitch and
Mounting-Yaw in UBX -> ESF -> ALG from the calibrated
module.

v' Fill the records into User-defined IMU-mount Misalignment
Angles.

1B - CFG [Config] - ESFALG [IMU-mount Alighment]

[T Automatic (MU-mount &lignment

— |Jzer-defined IMU-mount Mizalignment Angles ——

Mounting-Foll [-180, 180]F |3.55 [deq]

b ounting-Fitch [-30, 90] ; I':'-31 [dea]

blounting-raw [0, 2600 | 187.34 [deg]

v' Press Send to save the settings.

NAVXD (Navigation expert 2)

NMEA (NMEA Protocol) 7
= >

@ | X [Esend| s¥roll (R | 0 & | @R[
Ready

v" Follow the steps in Chapter 2.10 to save the configuration in
the GNSS module.

Step 2 To enter DR mode using user-defined IMU-mount Misalignment
Angels, drive on the road with the speed of 40 km/hour and do
several right/left turns until the status of Position Fix Type under
UBX-NAV-PVT changes to “3D+DR".

©2020 ANTZER TECH CO., LTD.
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Below is the flow chart shows the procedure for using user-defined values to
enter DR mode.

User-defined IMU-mount Misalignment Angles.
Procedure Status in u-center Remark

[ Start J
H

Click “File>GNSS” button under GNSS

Configuration to import configuration fe=«=« b b L DL LU L E T F Ty Yo
from the calibrated module. H bk LT P "
[ _| Alignment Status : b | {1
Fine You could also type values below into u-
center directly for DR functionality if you don't
need other settings copied from the calibrated
l module.
Drive on the road with the speed of IMU-Mount Misalignment Angles Values
40 km/hour and do several right/left 1. Mounting-Roll [deg]
turns 2. Mounting-Pitch [deg]
3. Mounting-Yaw [deg]
\ 4

UBX-ESF-STATUS:
Gyroscope Z -NOT CALIBRATED
Single Tick -NOT CALIBRATED

A 4

UBX-ESF-STATUS:
Gyroscope Z -CALIBRATED
Single Tick -CALIBRATED

y

[ 3D+DR mode is activated ]—>| Position Fix Type: 3D+DR

Satellite
Signals Lost?

Position Fix Type: DR Fix
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6. Log DR information

Step 1 Make sure that the settings in Chapter 2 is completed.

Step 2 Double-check if the UBX-NAV-PVT under Message View is enabled.
If not, right click on UBX-NAV-PVT to enable the message and then
follow the steps in Chapter 2.10 to save the configuration in the GNSS
module.

.. POSECEF (Position ECEF)

.. POSLLH (Geodetic Position)
-iPVT (Mavigation PVT Solution?:
.. RELPOSMED (Relative Positi Foll Message

.. RESETODO (Reset Odomets Enable Message
. SAT (Satellite Information)
. SBAS (SBAS Status)

Disable Message

Step 3 Press Debug Message Button

@ COMS6 - u-center 18.06
File Edit View Player Receiver Tools Window Help

DEH&E~- SR 4 R[S
\igl,; Amln

Step 4 Press Record Button and u-center will start recording the data of

I o« [UT

GNSS module including DR information.

el u-center 18.06
File Edit Wiew Player Receiver Tools Window Help

DHE-|2R| % 2R |
a - [ A 2 mufefan e one E3
oo Do i | d o @ -
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Appendix A - How to Check the status of Wheel-tick Signal (*)

Step 1 Make sure all the Hardware and Software settings have been done
according to the steps in Chapter 2.

Step 2 On the main page

of u-center, click on View on the upper left menu

bar > Messages View

Step 3 Click on graph under UBX-> ESF - MEAS
If the Wheel-tick signal has been connected correctly you will see the
value changing in the graph.

- NAV (Navigation)

i RXM (Receiver Manager)

- SEC (Security)

s SUBX (Safe UBX)

s TIM (Timing)

- UPD (Firmware Update Messages)
- 72-77 (Unknown)

.. 72-27 (Custom)
UNKNOWN

v

[®] Messages - UBX - ESF (External Sensor Fusion) - MEAS (Measurement Data) - graph E=NE=E
:?gi’; | UBX - ESF [Entemnal Sensor Fusion - MEAS (Measursment Data) - raph 345
Bl UBX

b ACK (Acknowledge) Select data d: [0 -
7 AID (GPS Aiding) T (Diff) 000 FL [Ditf)0.00 FR ity 000 RL (Diff) .00 ER (Diff) 0.00 Max2 B
3. CFG (Config)
5 ESF (Extsmal Sensor Fusion) s Tk P
ALG (IMU-mount Misalignment £ Wheel Tick FR. (Diff)
INS (Vehicle Dynamics) Tt Tk R B
Bl MEAS (Measurement Data) :
L. configuration oracle L
ngasm ements)
R tReset IMU-mount Al
STATUS (ESF Status)
3 HNR (High Navigation Rate) :
INF(nformation) B | B e o m e s oo Min2(B)
L ro %0002 Gy ¥ 084 G Z 058 L Max083
5-LOG (Data Logger) ;
i MGA (!\’Iu\t\p\a GMNSS Assistance) Sﬁ ¥ Egzgg
5 MON (Monitor) | Gy 2 [egh]

1).[1[1'1_;14 st pa e dnal ALY lll il

N RNE

unmm_mn )
||l|| I’ ‘ '1

ceel X-022 Aceel V-038 Accel 2986

& | X | Bsend &roll [ | @ @GR

Note_1: The number in Decode data shouldn't change when the
e is the same. If it changes when the car doesn't

move or change the speed, you might connect the wrong signal from
the vehicle.

speed of the vehicl

Messages - UBX - ESF (Extemnal Sensor Fusion)

NMEA
RTCM3
B UBX
ACK (Acknowledge)
AID (GPS Aiding)
CFG (Config)
B)- ESF (External Sensor Fusion)
. i~ ALG (IMU-mount Misalignment Angles)
i INS (Vehicle Dynamics)
Contiguration oracle
: graph
RAW (Raw Measurements)

- RESETALG (Reset IMU-mount Alignment) v

@ | X | Bsend ol [ | 5 62 [T R

- MEAS (Measurement Data) b
~
UBX - ESF (Extemal Sensor Fusion] - MEAS (Measuiement Daats] 250
Type | Rawdata] | Decoded data tagSens | ttagRix | se id]
10 - Single Tick noo0o1 209F 16600 16600 _ 1 o

7

Note_2: Please refer to Appendix G for the voltage requirements for

the signals of ADR.
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Appendix B - How to Check the Status of Reverse Signal (*)

Step 1 Make sure all the Hardware and Software settings have been done
according to the steps in Chapter 2.

Step 2 On the main page of u-center, click on View on the upper left menu
bar > Messages View. You will see “F” shown in the Decode data
under UBX-> ESF > MEAS when the car is moving forward and “B”
when the car is moving backward.

IMessages - UBX - ESF (External Sensar Fusion) - MEAS (Measurement Data)
;J_PQE’\J:E ~ LB - ESF [External Sensor Fusion] - MEAS [Measurement Data)
B UBX
_ ACK (Acknowledge) Type | Raw dalal Decoded da_tal ttagSensl Ilangl src‘ |d‘
AID (GPS Aiding) 10 - Single Tick 000072 114F 175 117A5 1 1)
Bl CEG (Canfig)
B ESF (External Sensor Fusion)
ALG (IMU-mount Misalignment Angh
i INS (Vehicle Dynamics)
2 |MEAS (Measurement Data)
f £ - configuration oracle
i i.arach
The value will turn Yellow when it shows “B”.
Messages - UBX - ESF (External Sensor Fusion) - MEAS (Measurement Data) =RE=R ==
“ S‘?QEI\?B " LB - ESF [Estemal Senzor Fusion) - MEAS [Measurement Data] 13s
B UBK .
L ACK (Acknowledge) Type . . | Raw \:lalal Decoded dﬂﬁgSEnsl ll_aglel sn:‘ |\:||
- AID (GPS Aiding) 10- Single Tick 855050 348252 B 836204 BRE204 _ 1 0
¢ [@-CFG (Canfig)

When the reverse signal is not detected from the vehicle:

GADN-F / ANNA-F: default, provide HIGH level signal to the

GNSS module. Hence, “F” will appear in Decode data even when
the reverse signal is not connected.

GADN-M / ANNA-M: default, provide LOW level signal to the

GNSS module. Hence, “B” will appear in Decode data even when
the reverse signal is not connected.

(The default setting of Direction Pin Polarity is “0-High is FWD".
Please refer to the Step 3 in Chapter 2.8 for the setting instruction)

Note: Please refer to Appendix G for the voltage requirements for the
signals of ADR.
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Appendix C - IMU-Mount Misalignment Angles Values

There are three values related to the attitude and heading of GADN/ANNA on
the vehicle:

Messages - UBX - ESF (External Sensor Fusion) - ALG (IMU-mount Misalignment Angles) =N=R =
:I_:};El\::g . LB - ESF [Extemal Sensor Fusion] - ALG [IMU-mount Mizalignment Angles] 1044
Bl UBX

Bl ACK (Acknowledge) GPS Time [s]: Im Wersion: |1_
@- AlD (GPS Aiding)
@- CFG (Config) Auto. Alignment @ 0N
= E_SF (External Sensor Fusion) ilr:gT:glr:: SLJtIZ:iL:S ; L”SE
5----|ALG (IMU-mount Misalignment Angles)| Mounting-Foll [deq] @ (.74
-IMS (Wehicle Dynamics) Mounting-Fitch [deg] @ 0.31
-MEAS (Measurement Data) Mounting v aw [deg_] @ 34352

i configuration oracle

- graph

-RAVW (Raw Measurements)

i RESETALG (Reset IMU-mount Alignment)
.. STATUS (ESF Status)

- HNR. (High Navigation Rate)

.. INF (Information)

i- LOG (Data Logger)

1- MGA (Multiple GMSS Assistance)

i- MOM (Monitor)

]..

]..

e
[+

MNAV (Mavigation)
RXM (Receiver Manager) v

@ | X | Bsend d¥roll [ | @ BB | B |

e 0 O e O e O e

These values will be store into the memory of GNSS module once the
Alignment Status has shown “CORSE” or “FINE” and will not be cleared or
overwritten by the user defined values.

To clear these values, reinstall the coin battery on top of GADN/ANNA or send
the UBX-CFG-RST command “B5 62 06 04 04 00 00 18 02 00 28 B0O” to
reset the data of UBX-ESF-ALG.

| 1B - CFG [Config) - RST (Reset) |

Reset Options Cantrol GHSS

" Controlled " Stop

& Controlled GMSS only 7 Shart

" Forced [watchdog)  Shutdawn [special fw]

" Corntrolled [watchdog]
" Controlled H&Y only [u-blox 5]
" Erase BBR and force reset

Startup Option 0 - Ephemeris
- 1 - Almanac
Huatstart 2 Health
= W armstart 3 - Klobuchar
s 4 - Pozition
Celiiet - Clack Drit
+ zer Defined E - Dscillator
7-UTC Parameters
8-RATC Time
9-RTC Biaz
- BT D
- Parameners
14 - GLOMASS Timne Par:
15 - AzzistM ow Autonamc

BS 62 06 04 04 00 00 18 02 00 28 BO

©2020 ANTZER TECH CO., LTD. 31



©antzer

Appendix D - Load Default Setting

Step 1

bar = Configuration View

Step 2

default configuration

On the main page of u-center, click on View on the upper left menu

Go to UBX-CFG(Config)-CFG(Configuration) and choose Revert to

ANT (Antenna Settings)

' put)
CFG (Configuration)

GNSS [(GMSS Config)

HNR (High Nav Rate)

INE (Inf Messages)

ITFM (Jamming/Interference Monitor)
LOGFILTER (Log Settings)

BACH (hAaccanad

[@ | | Bsend el [ | @ &

* | uex-cre [Config) - CFG (Configuration]

" Revert to last saved configuration

DAT (Daturm) Levices
DGNSS (Differential GMSS configuration)

DOSC (Disciplined Oscillator) 2-12C-EEPROM
DYNSEED (Dynamic Seed) Save current configuration 3. SPIFLASH
EKF (EKF Settings) " User defined operation

ESFA (Accelerometer Config) Clear Save Load

ESFALG (IMU-mount Alignment) ~ [0-FAT ~
ESFDWT (Differential Wheslticks) 12 - mﬁ
ESFG (Gyroscope Config) 3 NaY
ESFGAWT (Gyro+Accel +Wheeltick) 4 - R
ESFGWT (Gyro+\Wheeltick) o+ nused
Ly & Unused
ESFLA (Lever Arm) 7 - Unused
ESFTTAG (Sensor TTag Config) g ;Ie@\ejved
ESPWT (Wheel-Tick Config) 10-ANT
ESRC (External Source Config) 11-L0G
. 12-FT5
FIXSEED (Fixed Seed) e
FXN (Fix Now Mode) 14 - Unused
GEOFENCE (Geofence Config) ¥ [15 - Unused A

o
]

Step 3 Press Send to load default setting to the module.

NAVXS (Navigation Expert 3)
NMEA (NMEA Protocol) v

IET R

Note:

This procedure won't reset the data of UBX-ESF-ALG. Please refer to Appendix

C for the instructions.
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Appendix E - Min C/NO

Min C/NO is the minimum satellite signal level for navigation. Once the
satellite signal level is lower than the value set in C/NO, NEO-M8U and NEO-
MB8L will switch to the DR mode.

For the DR application, the recommended value of C/NO from u-blox is
around 18 to 20. Below is the instruction to change the C/NO:

Step 1 Change the value of “C/NO” in UBX-CFG-NAVXS5 under
Configuration View

[@] Configure - Navigation Expert 5 =N =
ESFLA (Lever Arm) ~ . ~
ESETTAG (Sensor TTag Config) LB - CFG [Config) - MAY<S [Mavigation Expert &)

ESPWT (Wheel-Tick Config) -
ESRC (External Source Config) Blessaaseis o Version 2 jv
FIXSEED (Fixed Seed) — Mavigation Input Filkers
FXN (Fix Mow Made) Min/Max Si's
GEQFEMNCE (Geofence Config)
GNSS (GMSS Config)

~ Assisthow Autonomous

™ Use AssistMow Autonomous

Max. acceptable 100
[madelled) arbit erar [m]

Min C/ND

HNR (High Nav Rate) I~ Initial Fix must be 3D [use "0" to revert to the fimware default]
INF (Inf Messages)
ITFM {Jamming/Interference Monitor) rMiscellaneoug———————————————— ~ADR/UDR
LOGFILTER (Log Settings) GPS week rallover I 1] [ Use ADR/UDR
MSG (Messages) [0 = firmware default)
— [7 Acknowledge Aiding Input ~ Signal Atenuation Compensation
MNAVXS (Mavigation Expert 5) [~ Use PPP Mode lﬁ
0DO (Odometer/Low-Speed COG filter) Expected max C/MO 0 [dBHz]

OTP (One-Time-Programmakle)

PIO (PIO Production Testing)

PM (Power Management)

PMZ2 (Extended Power Management) ¥
> v

<
[@ | % | Bsend iBroll [ | & B |

Step 2 Press Send to save the settings.
NAVXS (Navigation Expert 3)
NMEA (NMEA Protocol) v

A¥poll (3% |8 & 5| B

Step 3 Follow the steps in Chapter 2.10 to save the configuration in the GNSS
module.
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Appendix F - Navigation Rate

The navigation rate is the rate of navigation solution output. The u-blox
receivers support high rates of navigation update up to 30 Hz.

The update rate has a direct influence on the power consumption. The more
fixes that are required, the more CPU power and communication resources are
required. For most applications, a THz update rate would be sufficient.

Below is the instruction to change the navigation rate:

Step 1 Change the value of “High Nav Rate” in UBX-CFG-HNR under
Configuration View

[@) Configure - HNR

ESFG (Gyroscope Config) A
ESFGAWT (Gyro+Accel+Wheelti
ESFGWT (Gyro+Wheeltick) .
ESFLA (Leve-)r Arm) High Nav Rate | 1 Ha]
ESFTTAG (Sensor TTag Config)
ESPWT (Wheel-Tick Config)
ESRC (External Source Config)
FIXSEED (Fixed Seed)

FXN (Fix Now Mode)
GEOFENCE (Geofence Config)
GRICC (GRICE Capfis)

HNR I:High Nav Rate)l
L
INF (Inf Messages)

ITEM (lamminaflntarfaranca MA

UBX - CFG [Config] - HNR [High Nav Rate)

Step 2 Right click on UBX-HNR-PVT and choose “Enable Message” and the
HNR setting will be activated.

NMEA

B RTCM3 gl
o UBX
ACK (Acknowledge) i@
B AID (GPS Aiding) E?gl
B CFG (Config) Pasiti
[ ESF (External Sensor Fusion) Fix FI_:
B HMR (High Mavigation Rate) PDS‘t!'

-- ATT (Attitude Solution)

- MGA (Multiple GNSS Assistance)

Fr RAARL R niea
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Step 3 Press Send to save the settings.
NAVXS (Navigation Expert )
NMEA (NMEA Protocol) v
<

2| x [

>
d] a¥poll (X |8 & (B | B[

Ready

Step 4 Follow the steps in Chapter 2.10 to save the configuration in the GNSS
module.

Note:

The information of HNR in "UBX-HNR-PVT" only appears after the HNR is
activated.
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Appendix G - Requirements for the Signals of ADR (*)

The wheel-tick and the reverse (FWD) signals from the vehicle to GADN/ANNA
must meet the logic voltage level below.

32V
[GADN-F / ANNA-F] [GADN-M / ANNA-M]
ﬂ \‘3® ! 1ol
25V
0.6V 11
oV

For GADN-F and ANNA-F series:
The Floating signal will be recognized as HIGH level to the GNSS module.
(There is a pull-high 3.3V resistor on the card)

u-center Reverse Reverse Reverse
Direction Pin Signal not | Signal Signal
Polarity Connected | Connected Connected
(>2.5V) (<0.6V)
Default | 0-High is FWD | FWD FWD BWD
1-Low is FWD | BWD BWD FWD

For GADN-M and ANNA-M series:
The Floating signal will be recognized as LOW level to the GNSS module.

u-center Reverse Reverse Reverse
Direction Pin Signal not | Signal Signal
Polarity Connected | Connected Connected
(>2.5V) (<0.6V)
Default | 0-High is FWD | BWD FWD BWD
1-Low is FWD | FWD BWD FWD
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Besides electronic signals, basically, there will be two types of vehicles with the
signals that has Floating status.

To install on the other type of vehicle, you will need the optional SKU (BOM
change) of the card. Please contact your sales representative for more detailed

ZULVITE N W Applicable for GADN-M / ANNA-M
UV W Applicable for GADN-F / ANNA-F

information.

Type 1

Type 2
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