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During the period of March 2" through 8th, a POSMV system commissioning and calibration was
conducted aboard SOEST vessel Kilo Moana. The following are a summary of events and final
observations.

Chronology:

March 2 — Travel from Houston TX to Honolulu HI via Continental Airlines
March 3 - Tumble test IMU and general system inspection and setup.
March 4™- - Processing test data, review of ship survey documentation.
March 5h Depart Honolulu for at sea calibration and testing of POSMV.
March 6 At sea. testing and evaluation of system performance.

March 7" - Ship arrives back in Honolulu, fly back to Houston early evening.
March 8"- Return to Houston early morning.

Calibration and testing results:

1.

The GAMS calibration went very well and the observed vectors between the two GPS
antennas were in close agreement with those obtained by the Blom survey. The only
change made to the existing lever arm settings was in the Ref to Primary GPS Z
elevation to account for the difference in height between the old Novatel and new Zephyr
antennas.

The tumble test of IMU S/N 405011 (TH 331) indicated that the sensor was well within
manufacturer specifications. No appreciable change from the last test was noted.

The only change to the lever arm entries was a correction to Z value for the Ref to Pri
GPS antenna location. The Blom survey indicated this point was -28.969 above the
granite block and when the old antenna was removed it was noted that the reflex target
was fixed to the base of the shroud tip. From this we concluded that the actual phase
center of the antenna was not taken into account in the initial lever arm measurement.
The new antenna is mounted 21.59cm below the point where the reflex target was
measured on the old antenna so as a result, the elevation value for the new antenna is
now -28.754m. The rest of the lever arms are consistent with the Blom survey results.



Problems:

1. The Captain indicated that the POSMV heading was off by some 2.5 deg with respect to
the gyro and range markers entering port. After making some comparisons between the
gyro in use, ADU-5 and POS heading data over a 5 minute sample data set, it was clear
that the POSMV and ADU-5 agreed to within a few 10™s of a degree while the Gyro
read higher by about 2.5 degrees. Although this was a limited test period it suggests
that the gyro alignment with the ships frame is suspect.

Recommendations:

The only significant improvement to the system configuration would be to add the P-Code
position data to the POS when it becomes available. This will serve to improve the positional
accuracy and will be most notable when surveying in shallow water. Otherwise the installation is
well done.

Should you have any questions or can be of further assistance, please do not hesitate to contact
me.

Submitted By:

Bruce A. Francis

Customer Support Engineer

Marine Products

713-896-9900
bfrancis@applanix.com
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Vessel Name Kilo Moana
PCS System POSMV 320-V4
PCS Serial 2319

number

IMU Serial number | 405011- LN200
Top Hat 331

Hardware version 2.8-7

Firmware version 3.22

POS IP Address 192.168.1.40

Subnet mask

255.255.255.0

PC IP Address ?
Subnet mask 255.255.0.0
Survey software Custom

Multibeam system

Simrad EM 1002/120

Single Beam
system

Lever Arms: (Units

are in Meters)

Point X Axis Y AXis Z Axis Notes
Reference point 0.0 0.0 0.0 Granite block
Ref to IMU 1.059 -1.218 -0.431 Located in port hull
Ref to Primary GPS 6.437 6.536 -28.753 Port antenna- change in Z
Ref to Secondary GPS Starboard antenna
Ref to AUX GPS 7.243 11.077 -23.461 P-Code (not available)
Ref to Vessel 0.0 0.0 0.0 POS NMEA, message point
of validity granite block.
IMU frame w.r.t Ref -0.0 -0.310 -0.460
frame
Ref to Heave (COR) -9.050 8.500 -8.153 Center of gravity (rotation)
Fore/Aft center of vessel
Ref to Sensor 1 0.0 0.0 0.0 Point of validity-RPH +Posn-
Valid at granite block
Ref to Sensor 2 0.0 0.0 0.0 Point of validity-RPH +Posn-
Valid at granite block
Connection Table
FROM TO SIGNAL COMMENT
POSMV Com 1 Network buffer | NMEA Output SINGGA; SINHDT; $INZDA
9600, 8,N,1 @1 HZ $INUTC; SINGST; $INVTG
POSMV Com 2 EM 1002 Binary Output Simrad 1000 message roll, pitch,
19200, 8,N,1 @25 HZ heave, heading
POSMV Com 3 No connection | ------ | -m-me-
POSMV Com 4 EM 120 Binary Output TSS1 message- roll, pitch, heave,
19200, 8,N,1 @25 HZ heading
POSMV Com 5 No connection | ------ | -m-me-
P-Code GPS No connection | ------ Was not operational
POSMV PPS Out | ? TTL- Active low 1 PPS timing signal
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General System information:
Options included- (THV-0) True Heave, (DPW-0) Password protection Disabled

[ statistics =101
~POS Version
‘M\/-SZD,VERfi,SIN2319,H\-’\-‘?.B-?,SWDS.ZZ-FehDBfDE,ICDD3.1?,08425514,IMU2,F‘GPS13,SGPS13,THV—D,DF’W—D

rGPS Receivers
Frimary Receiver
‘BDQSO S 4533459357 v 00211, channels 24

Secondary Receiver
\BDQSO SM4526459102, v 00211, channels: 24

Statistics
Total Hours 182.0
Total Runs 13
Average Run (hours) 14.0
Longest Run (hours) 48.2
Current Run (hours) 48.2

Basic installation geometry:
Installation Wizard |

Sensor Yiew Show Yessel Wiew |

Ih_|:-

Bl &

L]

Lever Arm installation page on POSMV controller:
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Lever Arms & Mounting Angles

Lewer Arms & bdounting Angles | Sensor kounting I Tags. hultipath & AutDStar‘tI

—Ref to IMU Lever Arm——— - IMU Frame w.rt. Ref Frame
xgmy [tosm X (deg) booo
Yim [z ' (deg) 0.310
Zim)  [gas1 Z (deq) foae0

—Ref. to Primary GPS Lever Arm Ref. to “essel Lever Arm

(1) 5.437 (1) 0.000
Yo 5.536 Al (a gl 0.000
Zim  |287s3 Z (m] 0.000
Motes: —Ref to Centre of Rotation Lever Arm—;
1. Ref. = Reference X (m) _9.050

2. wert. = With Respect To
3. Reference Frame and “essel T m) ==
Frame are co-aligned £(m) -3.153

In Mavigation Mode | to change parameters go to Standby Mode |

Lever Arms & Mounting Angles

Lewver Arms & Mounting Angles  =ensor kounting |Tags, hAultipath & AutDStanl
—Ref to Aux. 1 GFS Lever Arm— ~Ref. to Aux. 2 GPS Lever Arm—————

Him) 7243 (1) 0.000
Yimy  |11.077 ¥ i) 0.000
Lim)  [235.461 L) 0.000

—Fef to Sensor 1 Lever Arm —=ensor 1 Frame wert. Hef Frame

X{m) |0.000 X (deg) 0.000
Yim  |0.000 ¥ (deg] 0.000
Zim) o000 £ (deg) 0.000
—Ref to Sensor 2 Lever &rm Sensor 2 Frame w.r.t. Ref. Frame
#(m) [0.000 ¥ (deg) 0.000
¥im)  Jo.ooo W (deg) 0.000
Zimi  [3ooo L (deg) 0.000

= ok |

Ih M avigation Mode | to change parameters go to Standby Mode |

Lpply Wi
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Observed antenna separation derived from GAMS calibration.

Calculated antenna separation (X axis) based on Blom survey = 0.031 m
Calculated antenna separation (Y axis) based on Blom survey = 3.955 m
Calculated antenna separation (Z axis) based on Blom survey = 0.005 m

GAMS Parameter Setup il

Two Antenna Separation [m] |3.E|48
Heading Calibration Threshald [deqg] IEI.?EII:I
Heading Correction [deg] IEI.EIEIEI

—Bazeline Wector

# Compaonent [m) IEI.EIBE
' Compaonent [m) |3.EI-'-18
Z Companent [r) IEI.EIEIE

Apply | Wi

Lever Arms & Mounting Angles

Lewver &rms & hMounting Angles | Sensor Mounting  Tags. Multipath & AutoStart |

~Time Tag 1—————— Multipath
 POS Time & Loy

& GPS Time ) lediurm
& UTC Time = High

—Time Tag 2
& POS Time

& GPS Time
£ UTC Time
" User Time

—AutoStart
" Disabled

& Enabled

=’ [k |

In Mavigation Mode | to change parameters go to Standby Mode |

Apply Wigw
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Primary GPS data observed from internal Trimble BD950 receivers.

"' GPs Data

=1ol]

Primary GPS | Secondary GPS | Ausiliary 1 GPS | Auxiliary 2 GPS |

—Receiver Statu

Primary GPS

Iode 3-D C/A mode

HDOP 0.982

“DOP 1.554

Geoidal Separation (m) 5.1
Timing

GPS/UTC Week Number 1365

GFS Time Dffset (sec) 14.000

Mav Message Latency (sec) 0.073
rDifferential GPS

Reference Station N/A

Correction Latency (sec) 0.000
~PPS

Tirne 1:19:48.000000 UTC 9 Satellites

Fulse Count 173627
Sy 1 5 11 14 19 20 22 23 25
Status L1 phlclt phlcll philcl1 phlcL1 phlcll philcl1 philcl1 phlcL1 phlc
AzZimuth|90.0 1720 3250 450 2530 2720 500 206.0 1270
Elevation69.0 48.0 36.0 34.0 78.0 33.0 7.0 15.0 20.0
L1SMR|51.8 485 478 445 525 46.0 303 420 445
L2 SHRI0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
2 2

Secondary embedded GPS data:
"I'GPs Data _ ol x|

Primary GPS  Secondary GPS |Auxi|iary 1 GPS | Ausiliary 2 GPS |
Feceiver Statu Secondary GPS

Mode 3-D CA mode

HDOP 0.881

YDOP 1.250

Geoidal Separation (m) 3.100
Tirming

GFS/UTC Wweek Number 1365

GPS Time Offset (sec) 14.000

Mav Wessage Latency (sec) 0.073
Differantial GRS

Reference Station N/A

Carrection Latency (sec) 0.000

9 Satellites
SY 1 & 11 14 19 20 22 23 25
Status L1 phlcL1 philcL1 philcl1 phlcL1 phlcL1 philcL1 philcL1 philg L1 ph e
AZimuth|90.0 172.0 3250 440 2520 2720 50.0 2060 1270
Elevations9.0 480 370 340 76.0 330 7.0 15.0 20.0
LT1SMR|525 488 488 465 528 475 438 425 415
L2 SMRI0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
A i
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Com port #1 settings as installed: NMEA outputs to network buffer.

P
Baud Rate Parity Data Bits Stop Bits Flowe Control
S0 = ®MNone ||~ 7Bits || € 1Bt @ None
 Even ) _  Hardware
© 0dd @ 8Bits || @ 2Bits ||~ xONXOFF
MMEA Output
Qutput Select F Roll Positive Sense
VEA = Up:ia:'la Ratf & Part Up " Starboard Up
z Pitch Positive Sense
& Bow Lp  Stern Up
Talker 1D —
m Heave Positive Sense
& Heave Up " Heave Down
Input Select
INone 'l
Close Apply
Com port #2 settings as installed: RPH data output to EM1002 sonar.
Input/0utput Ports Set-up x|

Baud Rate Parity Data Bits Stop Bits Flow Contral
e & MNone © 7Bits || 168i & Mone
" Even ) _ " Hardware
 0dd i+ 8 Bits 2 Bits  WONMOFF
Binary Cutput
Output Select v ErErE Rall Positive Sense
Im Update Rate & Sensor | % Part Up " Starboard Up
25 Hz -  Sensord Pitch Positive Sense
& Bow Up " Stern Up
Formula Select 0 Positive S
eave Positive Sense
[SIMRAD 1000 (Tate-Eryant) | & HeaveUp  C Heave Down
Input Select
INone 'I
Close Apply
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Com port #3 settings as installed: Normally to P-Code but not working.

Input;/Output Ports Set-up 5'

COM1 | com2 Ccomd | coms |
Baud Rate Parity Data Bits Stop Bits Flow Contral
[a600 -] & None © 7Bits || & 1Bt & None
" Even ) _ " Hardware
" 0dd & 3 Bits 2 Bits  YONMOEF

Qutput Select

INone vl

Input Select

INone 'l

Close Apply

Com port #4 settings as installed: Binary out to EM 120 sonar.

Input;/Output Ports Set-up 5'

comt | comz | coms

Baud Rate Parity Data Bits Stop Bits Flow Contral
[l  None 7Bits || & 1Bt  None
" Even ) _ " Hardware
" Odd & 8 Bits {2 Bits  YOMXOFF

Binary Output
Qutput Select v Frame Roll Positive Sense

lﬁ Update Rat 0
I - lg;;"ia—ell & Senzor 1 & Port Up " Starboard Up

» S 2 Pitch Positive Sense
& Bow Up  Stern Up

Formula Select " E———
ITSS1 j eave Positive Sense

& Heave Up " Heave Down

Input Select

INone 'l

Close Apply
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Com port #4 settings as installed: No connection.

Input/Output Ports Set-up
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Heave data plot:

'_f:"Heave Data ]
—Heave Data
Legend: True Heave  Realtime Heave —QOC  QC Threshold
B_
E° o
o 44 o
B o =
T &
22 =
£ =
g z
|y o
'g 0 L)
m -] 0 =
g m) L 4 L 4 i 3
E B jofressessessfeoscoscoadhbensmasees fosmssassasfosoosmssadeoseosasss B e
= _J__________L__________.__________4__________L_________4__________:_____15
R e e R e e a0
1:08: 30 1:08:00 1:08:30 1000 1:40:30 1:11:00 1:11:30
~Heave RS ML Status
Realtime 0.091 Rejected Frame Count 0
True 0131 out of Range Count

» | ]| |44|P‘P‘| |- | »| | Reset |

Close |

The heave plot above shows the relationship between the Real-time (RT) heave and the True (or
delayed TH) heave measurements. The green line relates to quality control (QC) and represents
the difference between the two values. When the delta between the RT and TH exceeds 5cm or
5% of total heave (pink line) then the radio light on the main controller screen will turn from green
to red but does not affect the real-time heave data being collected. Quite often this occurs after
the vessel makes a turn or an abrupt change in speed and is not necessarily cause for alarm.
The heave filter has a 105 second buffer so the event which may have caused the impulse
happened in the past. A red light merely calls the users attention to the difference and may also
suggest that the filter settings need to be refined if the QC value is continually out of bounds.

Note: The TrueHeave data filter is delayed about 3 minutes from the TH value. Also, Group 111 &
113 must be enabled in the Ethernet Real-time logging page.

Heave Filter |

& F Altitude

' Heave Filter

Heave Bandwidth (sec) |15.EIEIEI
Damping Ratio ID.?D?

Close | Apply |
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The main controller screen below shows normal POSMV operation. POS Mode is FULL
indicating that all user accuracy settings have been satisfied.

User Parameter Accuracy

—RMS Accuracy
Attitude (deg)  [0.100
Heading {deg) |II|.III5EI
Position {rm) |4.DDEI
Welocity (m/s) |II|.5IZIEI

-3l =]
rStatu FAccuracy | [Attitude
Accuracy (deg)
: Aftitude
POS Mode  Nav: Full & _ Roll (deg) 0.460 0.020
MU Status OK @ Headng | | byh (deg) 0.596 0.020
@ Position Heading (deg) 222.483 0.012
MNav Status  CA n Yelocity
GAMS Online ﬂ Heawve Speed (knots 5.020 Track (deq) 228.525
rFosition —Welociby
Accuracy (m) Accuracy (mis)
Latitude 21°21'51.8821" N 2.098 Morth (mfs) -1.710 0.045
Longitude 158°13'12.3826" W 2144 East (m/s) -1.935 0.045
Altitude (m) 11.637 4.421 Dawn {rmis) 0.100 0.046
rDynamic rEvent
Angular Rate (degfs)  Accel. (mifs®) Time Count
Longitudinal 0.316 0.372 Event 1
Transverse 0.388 0.422 Event 2
Vertical 0.787 0.174 PPs 1:10:563.000000 UTC 173092

3f6f2006 | L1053 UTC | 48:04:50 POS [Cornected
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Degrees

145
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