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« (2) ADCP Acquisition Systems (UHDAS,VmDAS)
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NOAA 2015 ADCP

Part I: ADCP...

Part I1I: UHDAS

e (1) ADCP Processing with CODAS
e (2) UHDAS:

« What it does
e Operations
e (3 Monitoring

* At sea
«On Land
* (4) What can be changed, tested

Part III: Signatures of problems...
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NOAA 2015 ADCP

Part I: ADCP...
Part I1I: UHDAS...

Part III: Signatures of problems:

e (1) ADCP systems (components)
 (2) Data flow (where is the problem)
* (3) Ocean Velocity signatures
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Links to the documentation

Part I: ADCP

« Getting Ocean Velocity
« ADCP Acquisition Systems:
- VmDAS (TRDI),UHDAS

Part I1I: UHDAS

o ADCP Processing with CODAS
« UHDAS: What it does

« Monitoring (at sea, from shore)
« UHDAS GUI Tour

Part III: How things can go wrong

« What can go wrong

5: Links


http://currents.soest.hawaii.edu/docs/adcp_doc/adcp_info/adcp_transformations/index.html
http://www.rdinstruments.com/mm_main.aspx
http://currents.soest.hawaii.edu/docs/adcp_doc/index.html
http://currents.soest.hawaii.edu/docs/adcp_doc/codas_doc/index.html
http://currents.soest.hawaii.edu/docs/adcp_doc/UHDAS_atsea/index.html
http://currents.soest.hawaii.edu/docs/adcp_doc/UHDAS_techdoc/Atsea_Monitoring/index.html
http://currents.soest.hawaii.edu/docs/adcp_doc/UHDAS_techdoc/Uhdas_Dailyreport/index.html
http://currents.soest.hawaii.edu/docs/adcp_doc/UHDAS_techdoc/UHDAS_GuiTour.html
http://currents.soest.hawaii.edu/docs/adcp_doc/adcp_info/adcp_failure_modes/index.html

NOAA 2015 ADCP

Part T: ADCP
e (1) Getting Ocean Velocity

* (2) ADCP Acquisition Systems (UHDAS,VmDAS)

.

/

Part I1: UHDAS...
Part III: Signatures of problems...
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NOAA 2015 ADCP

Part I. ADCP
e (1) Getting Ocean Velocity
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(1) ADCP: Getting Ocean Velocity
ADCP

Acoustic (it pings along beams at a frequency)

Doppler (uses frequency shift to get
velocity along the beam)

Current (include many more steps to get
ocean velocity)

Profiler (listen for the return in small chunks of
time to create a vertical profile)

8: ADCP



ADCP : Getting Ocean Currents

Plan View

Ship
steaming
forward

Heading alignment 45deg
(beam 3 is “forward”
in instrument coordinates)

Beam1 Beam3

Ocean
Surveyor
beams

Beamd Beam2

9: ADCP-- Current (1)




ADCP . Getting Ocean Currents

A Z=Up

port

Ship Steaming >

forward

10: ADCP-- Current (2)




ADCP

Getting Ocean
Currents

Four beams

» 90deg apart

» 30 (or 20)deg ug
from vertical

e “forward beam”
IS #3

 usually 45deg
starboard
of forward

11: ADCP-- Current (3)

Ship Steaming >

forward

7/
beam 2 beam 3
Instrument “forward”




ADCP

Getting Ocean Currents

Four beams
» 90deg apart
* 30 (or 20)deg up
from vertical
e “forward beam” is #3
 usually 45deg starboard
of forward

12: ADCP-- Current (4)

TOP VIEW

Beam4 Beam1

e
Ocean
L [ ]
Q Surveyor
L L]

Ship steaming forward s R
Instrument forward

SIDE VIEW

Ship Steamin

beam 1

—
ship forward

7
beam 2 beam 3
instrument “forward”




ADCP

Getting Ocean

Currents - Ship Steaming >
——

¥ il
Two opposite

beams make a A
vertical plane

< Measured velocity

X=east

13: ADCP-- Current (5)



ADCP

Getting Ocean
Currents

Now we have two vertical pla
at 90deg to each other

These are the basis of the
horizontal and vertical velocitie

Horizontal velocities will be us
To get ocean velocities

Vertical velocities will be used
error-checking

14: ADCP-- Current (6)



ADCP

Getting Ocear
Currents

Two beams make
one vertical plan

This shows the
velocities determine
by the Doppler shift

“beam velocities”

15: ADCP-- Current (7)

Ship
Steaming

aft beam has
velocity <0

forward
beam has
velocity > 0

Measured
velocity




ADCP: Getting Ocean Currents

Ship
Steaming

Interpret the
two beam
velocities

one horizontal
and one vertical Measured
velocity velocity

16: ADCP-- Current (8)



ADCP:

Getting Ocean
Currents

Now we see the horizontal and
vertical velocities on the two
planes

Use the horizontal velocities
for determining ocean velocities
requires more steps.

17: ADCP-- Current (9)



ADCP:

Getting Ocean
Currents

This is a top-down
view of the measured
horizontal velocity in
instrument
coordinates

(from the two planes
made by the beams)

(determining ocean
velocities requires
more steps)

18: ADCP-- Current (10)

Instrument coordinates

oncoming velocity

r

instrument
“forward”
direction




ADCP:

Getting Ocean
Currents

This is a top-down Ship coordinates

view of the measured

horizontal velocity

in ship coordinates. oncoming velocity

The instrument
coordinates values
are rotated by the

transducer angle. \
(dete_rmmmg ocean ) transducer angle
velocities requires

more steps)

19: ADCP-- Current (11)



ADCP:

Earth coordinates

Getting Ocean

Currents
NORTH

Ship angle = heading

This is a top-down
view of the measured
horizontal velocity

in earth coordinates.

The instrument
coordinates values
are rotated by the
ship's heading.

(determining ocean
velocities requires
more steps)

oncoming velocity

20: ADCP-- Current (12)



ADCP:

Getting Ocean
Currents

Summary of steps:

Doppler to beam
(not shown)

below here: horizontal+vertical

heam coordinates

instrument coordinates:
2 horizontal, 1 vertical,
1 quality indicator

—

@ansducer orientation )

* beam to instrument
* instrument to ship
* ship to earth

21: ADCP-- Current (13)

ship coordinates

//---__-_ . e
( +heading \‘:;
\‘x__ __-—"/

earth coordinates

measured velocity:
east, north, up, error




ADCP: Earth coordinates

Getting Ocean
Currents If no ocean currents:

< Measured velocity Ship Steaming >
Earth coordinates + GPS D

gives ship speed
meas = -Uship

add ship speed to

measured velocity
to get With Ocean current

ocean velocity \

Umeas = =-Uship + Uocean
Umeas + Uship = Uocean

22: ADCP-- Current (14)



ADCP:

Getting Ocean
Currents

Complete summary:

Earth coordinates

beam velocities

+

transducer orientation +
+ heading

+

gps
0

ocean velocities

With Ocean current
< Measured velocity Ship Steaming >
o\

Umeas = -Uship + Uocean

Umeas + Uship = Uocean

23: ADCP-- Current (15)

beam velocities
geometry

transducer orientation

heading

+

= Uocean




NOAA 2015 ADCP

Part I. ADCP

e (1) Getting Ocean Velocity
e (2) ADCP Acquisition Systems:
UHDAS, VmDAS

24: Outline



(2) ADCP Acquisition systems

» Basic requirements: R
e Control ADCP settings

* Acquire ADCP data > Core
« Acquire ancillary data

- Position
- Attitude (heading)
 Timestamp all

_/

: } Extra

25: Acquisition Systems (1)



(2) ADCP Acquisition systems

* Processing

« Coordinate transformation
« Editing

« Averaging

« Graphical Displays

26: Acquisition Systems (2)



(2) ADCP Acquisition systems

« Monitoring
« Computer system
e Data acquisition
* Processing
» Access to data

27: Acquisition Systems (3)



(2) ADCP Acquisition systems

e Basic requirements

 Overview
o Serial setup
« Data logging

28: Acquisition Systems — Basic Requirements (1)



(2) ADCP Acquisition Systems- Overview

UHDAS VMmDAS
developer Univ Hawaii RDI
style linux system windows application
source open source executable
purpose  seagoing all-purpose
oceanographers
goals maximize off-the-shelf
usefulness at sea
long-term value
for research
evolution continuous Incremental
setup complex confusing

29: Acquisition Systems — Basic requirements (2)




(2) Acquisition: Serial Setup

UHDAS VMDAS
ADCPs multiple one (per instance)
feeds any number 3 (older version=2)
messages many types fewer types
can add more
subsample feed record all
choose messages record all
gui controls instrument settings everything
- operation simple simple/confusing
- protected serial nothing protected
processing

30: Acquisition Systems — Basic requirements (3)




(2) Acquisition: Data Logging

UHDAS VmMDAS
data logging separate one big program
processes
time tagging buffered unbuffered
tag every line tag ensemble
data formats multiple TRDI ADCP
data directory heirarchical flat

time range

match per file

match for one
logging period

filenames sort always one logging period
( time=ascii)
metadata stored with data text file elsewhere

31: Acquisition Systems — Basic requirements (4)



(2) ADCP Acquisition systems

e Processing

* Processing components
« Accessing data products

32: Acquisition Systems — Processing (1)



Processing

UHDAS VMDAS
editing CODAS minimal
heading reliable primary
secondary corrected to replaced by

heading accurate falloack
pings interleaved first
configure no yes
plots??
plots oceanographic:

- profiles (E,N)
- vector (+topo)
- contour

- operational

33: Acquisition Systems — Processing (2)

profile (speed, dir)
vector
WIinADCP?



Accessing Data Products

UHDAS VMDAS
access plots  ship's web console only
console
data formats  TRDI TRDI
Matlab
netCDF
access data ship's web acquisition PC

windows share
NFS

windows share

documentation

ship's web
WWW

acquisition PC
WWW

speedlog out

yes (serial, web)

34: Acquisition Systems — Accessing Data

yes



(2) ADCP Acquisition systems

« Monitoring

35: Acquisition Systems — Monitoring (1)



(2) Acquisition Systems: Monitoring

monitor UHDAS VmDAS
computer daily report ?
serial daily report LOG and console
messages
configure tables
ADCP beam plots configure plots
Processing daily report configure plots
plots
calibration no
ping rate ?
bottom track no
remotely emall to anyone  no

36: Acquisition Systems — Monitoring (2)



NOAA Norfolk 2015 ADCP

Part I: ADCP...

" Part IT: UHDAS

« UHDAS: What it does
e Operational introduction
* Monitoring

S What can be changed

Part III: Signatures of
problems...
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Part II: UHDAS

(1) UHDAS: What it does

o at-sea "CODAS” processing
e OVerview
o (2) Operational Introduction

e cOmputer
« UHDAS GUI
e (3) Monitoring
 at sea
» ON land
» (4) What can be changed
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Part I1I: UHDAS

e (1) UHDAS: What it does

o at-sea "CODAS” processing
e OVErview
o (2) Operational Introduction

e cOMmputer
« UHDAS GUI
» (3) Monitoring
e at sea
e 0N land
* (4) What can be changed

39: Qutline



UHDAS: CODAS Processing Overview

CODAS: Common Ocean Data Access System

e Portable

o Self-descriptive

« aggregated files (vs/ netCDF which is one file)
» designed for ADCP data

“CODAS Processing” — produce ocean velocities
e tools to access and modify CODAS files

40: CODAS



UHDAS: CODAS Processing Steps

« read ADCP + ancillary data
e [transform, edit single-pings, average]
 load into CODAS database

* nudge positions to get smooth reference layer

« apply heading corrections (calculated from
difference between gyro and accurate heading)

« determine calibration values (angle, scale factor),
apply angle and scale factor

« edit out bad profiles of averaged data

41: CODAS



At
Sea

At

Home

42: CODAS

At Sea

UHDAS Data acquisition

v

At Sea

At Home

Files on the disk

adcptree.py, quick adcp.py
(single-ping processing)
heading correction (if possible)
amplitude and fixed rotation
gautoedit (autom ated) editing

codas processing directory,
codas database

adcptree.py,
guick_adcp. py
{single-ping

codas processing
directory,
codas database

At Home
change amplitude comrection?
change constant rotation?
fix heading correction?
manual gautoedit editing

final processed data

Post-processing
(dataset from the ship)

amplitude correction?
constart rotation?
heading correction?
gautoedit editing

WmDAS Data acquisition

\

Files on the disk

adcptree.py,
quick_adcp. py
- single-ping (EMX)
or
- averaged (STA, LTA)

codas processing directory,
codas database

final processed data

Process data
from scratch

UHDAS

amplitude correction?
constart retation?
heading correction?
gautoedit editing

final processed data

Process data
from scratch

VMDAS




Part I1I: UHDAS

e (1) UHDAS: What it does

o at-sea "CODAS” processing
e OVerview
o (2) Operational Introduction

e cOMmputer
« UHDAS GUI
» (3) Monitoring
e at sea
e 0N land
* (4) What can be changed
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UHDAS: what it does (overview)

« Data acquisition and processing
« Data access (for scientist at sea)
* Monitoring tools

e at sea
e from shore

44:. UHDAS: what it does



UHDAS: what it does (overview)

Data acquisition ...

logs and timestamps data
parses NMEA data (Matlab, Python)

.... and processing

transforms (ADCP), grids (ancillary), edits (pings)

averages, loads (into CODAS database)

all CODAS processing

45: UHDAS: what it does



UHDAS: What it does (overview)

Data Access for science

e web site on ship with
« 5-minute profile (updated 5min)
« 3-day vector and contour plot (updated 30min)
« matlab files via web (used in 3-day plots)
e full-resolution processed (5min averages) via

e samba (windows share), NFS
* Files in Matlab, NetCDF, or CODAS (+access tools )

Example at-sea web site

46: UHDAS: what it does


http://currents.soest.hawaii.edu/uhdas_fromships/kilomoana_atseaweb/index.html

UHDAS: What it does (overview)

Monitoring...
e at sea:

e processing (web plots)
e health of accurate heading device (web plots)
« data acquisition (UHDAS tool)

« from shore:

e sends daily email with attachment
 diagnostic files

« data snippet

« shore-based figures generated from snippet

47: UHDAS: what it does



Part I1I: UHDAS

e (1) UHDAS: What it does
o at-sea "CODAS” processing
e OVErview
o (2) Operational Introduction
« computer
« UHDAS GUI
e (3) Monitoring
e at sea
e ON land
 (4) What can be changed

48: QOutline



UHDAS computer intro: Desktop

- e
\ﬂ\l T 1) - adcp logging

Network connection

‘tk_tarminal.py” (like BBTALK)
URDAS\GUI (Graphical User Interface)

Firqfox BYowser (includes documentation)
ile Browser (to eject a disk)
Tenminal YCommand Line)
System\Menus (line “Start” button)

49: Introduction to UHDAS computer



UHDAS computer intro: Shutdown

B Accessories To Shut down or reboot:
£ Development
£ e (1) Click the Mouse
U Games

5% Graphics
@ Internet
@ Multimedia
) Office

0d Settings

(2) Click “Log Out”
Choose “shutdown” or “reboot”

==> Computer boots with user “adcp”
automatically logged in

b . . . . . .

System

kd Ubuntu Software Center
&) Help

(™ xubuntu Website

™ contribute to Xub

../ About Xfce
(3 Log Out

50: Introduction to UHDAS computer



UHDAS computer intro:

Command-line terminal and text editor
@ H | | e & H I'_"F'E?l # *Untitled 1-Mouse... [ Terminal 13 1)) !__-Iz R

ﬁ N minal

File Edit ieww Terminal Tabs Help

currents3g: ()5 1s -1 \ =

total 48

drwxr-xr-x 2 §dcp efiring 4896 Dec 4 1 *Untitled 1 - Mousepad
gxi:ﬁ::i ; EE Eii:igg :ggg gzz ig i File \Edit View Text Document MNawvigation Help
drwxr-xr-x 2 afcp efiring 4096 Dec 15 1} This a text editor

drwxr-xr-x 2 adcp efiring 4896 Dec 16 1

drwxr-xr-x 2 adep efiring 4096 Dec 16 1

drwxr-xr-x 2 adyp efiring 4896 Dec 15 1

-rw-rw-r-- 1 addp efiring 3301 Apr 20

drwxrwxr-x 3 adch efiring 4896 Dec 15 1 .

drwxr-xr-x 2 adch efiring 4096 Dec 16 1 TeXt edltor

drwxr-xr-x 2 adcp| efiring 4896 Dec 15 1

drwxr-sr-x 5 adcplefiring 4896 Dec 15 1

currents39:(~)%

Command line
terminal

51: Introduction to UHDAS computer



UHDAS computer intro: File Browser

.- |3

Oa.¢e ‘BT

/% adcp - File Manager

File Edit Wiew Go Help
DEVICES j|¢~ adcp
— File Sysfem Mame ¥ | Size Date Modified Owner Group Permissiol
| Floppy Disk ) , . .
. adcp_install_docs 4.1 kB 2015-12-04 15:28:01 adcp logging (adcp) efiring drwxr-xr-x
PLACES : :
__ config 4.1kB 2015-12-16 14:30:02 adcp logging (adcp) efiring dnan nwxr-:
P
— | daily_report 4.1kB 2015-12-16 14:30:04 adcp logging (adcp) efiring drwxr-xr-x
Desktop o
§§ Trash Desktop 4.1 kB 2015-12-1515:07:08 adcp logging (adcp) efiring drwxr-xr-x
i rdi docs . flags 4.1kB 2015-12-16 13:54:38 adcp logging (adcp) efiring drwxr-xr-x
NETWORK 1 log 4.1kB 2015-12-16 14:30:01 adcp logging (adcp) efiring drwxr-xr-x
=" Browse Neiwork . morgue 4.1 kB 2015-12-1515:07:08 adcp logging (adcp) efiring dnwxr-xr-x
Fl Ie | scripts 4.1 kB 2015-12-1515:07:08 adcp logging (adcp) efiring draxnwxr-
B rOWSGr L tmp 4.1kB 2015-12-16 14:30:01 adcp logging (adcp) efiring drwxr-xr-x
1 il =e e AA4LED WNAE 179 15 AE-AT=-N0 =rlmm lnmmimer Fademt FfirEie e Armare e we w

52: Introduction to UHDAS computer

adcp logging



UHDAS computer intro: Web Browser
@ a LA e R 4 H :@l @) UHDAS ADCP web page - M... 1y 4) e

a- UHDAS ADCP web page - Mozilla Firefox
UHDAS ADCP web page ® | ADCP Figures (with frames) x | =

localhost/adcp/indextml Ed~ C Search B U 3 A& & =

- Web .
\» /7 Kilo Moana
NS 5r0Vser AS and ADCP

Quick Links: The Kilo Moana has two Doppler current profilers, an RDI 38KHz
"Ocean Surveyor" ADCP and a 300kHz "Workhorse Mariner". The
Figures (live) 38kHz instrument can reach over 1400m in good weather in its B
Figures (archive) deep-profiling mode. In bad weather or low scattering conditions,
Data (web) the range is less. The 300kHz instrument is a high-resolution sonar,

with vertical resolution configured to 2m. It measures the upper
ocean velocities to about 100m.

Documentation:
UHDAS at sea The purpose of this web site is to make the shipboard ADCP data
ADCP data tools easy to access via the KM network. Therefore we are working to

provide a selection of automatically generated plots, their

nnmﬂ1n+n S | (U [ SN | [N [ A U —— I N

53: Introduction to UHDAS computer




UHDAS computer intro: “Terminal emulator”

oa

File Baud | Port Command

State 300
600

1200
2400
4800

+ 9600
19200
38400
57600

1 tk

@ (B=

vice /dev/ttyS0, at 9600 Baugl, is not connected.

115200

Serial communications
diagnostic tool, like

BBTALK:
tk_terminal.py

Transmit Iine:|

54: Introduction to UHDAS computer
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adcp logging




UHDAS computer intro: UHDAS GUI
Oo|a.e -B=

] UHDAS T3 4) adcp logging

Cruise ID: None

Control Terminal Monitor | 5-minPlot ContourPlot VectorPlot | BridgePlot HeadingPlot | Log Errors |

|Cruise Setup |RDI wh300 Data Collection Parameters| |RDI 0538 Data Collection Parameters|

Cruise ID: None Command Range New Present Command Range New Present

Water Profile ON or OFF _ Narrowband Mode ON or OFF -

Number of Bins 5to128 70 NB Number of Bins 5to 128 75

Start Cruise

Bin Length (m) 2tols 2.0 NB Bin Length {(m) 16 to 64
| Blanking (m) 2tols 2.0
Data Recorgling Bottom Track OM or OFF -

BT max depth (m) 10 to 200

NB Blanking (m) 4 to 90

Broadband Mode ON or OFF -

BB Number of Bins 5to 128

Bandwidth Otol 0 BB Bin Length (m) 8 to 64

Ambiguity (cm/s) 100 to 700 550 BB Blanking (m) 4 to 90

QENNNNNRE

TP min ping time (s) Otob 00.80 Bottom Track ON or OFF

Commands BT max depth (m) 100 to 2000

TP min ping time (s) Oto6

JENNNNNNNNRE

Restore Defaults ‘ WP1 _ _ _ )
WN70 Trigger in,out[.timeout] [timeout 120-43200]

WSs200 d
WE200 Commands

BPO NP1
BX2000 Restore Defaults ‘ NN75

Load File

. WEBO N52400
Save File WV550 NF1600
TPOD:00.80 WP1

Load File WN115
WSs1200
WF1600
Save File BPO
BX10000
TPOOD:03.00
CX0.0

55: Introduction to UHDAS computer



Part I1I: UHDAS

e (1) UHDAS: What it does

o at-sea "CODAS” processing

e QVEerview
o (2) Operational Introduction

e COMputer

« UHDAS GUI (Graphical User Interface)
e (3) Monitoring

e at sea

» ON land
* (4) What can be changed

56: Outline



Running UHDAS GUI
O}f. e == [~ wo (R

Cruise ID: None

Control | Terminal Monitor | 5-minPlot ContourPlot VectorPlot | BridgePlot HeadingPlot | Log Errors |

|Cruise Setup |RDI wh300 Data Collection Parameters| |RDI 0538 Data Collection Parameters|
Cruise ID: None Command Range New Present Command Range New Present
. Water Profile ON or OFF _ Narrowband Mode ON or OFF -
Start Cruise

Number of Bins 5to128 70

Bin Length (m) 2tols

Blanking (m) 2tols

Data Recording Bottom Track onoroFr [ S

BT max depth (m) 10 to 200

NB Number of Bins 5to 128 75
NB Bin Length (m) 16 to 64
NB Blanking (m) 4 to 90

Broadband Mode ON or OFF -

BB Number of Bins 5to 128

Bandwidth Otol 0 BB Bin Length (m) 8 to 64

Ambiguity (cm/s) 100 to 700 550 BB Blanking (m) 4 to 90

TP min ping time (s) Otob 00.80 Bottom Track ON or OFF

QINNNNNNE

Commands BT max depth (m) 100 to 2000

TP min ping time (s) Oto6

JINNNRNNNNNE

C ru Ise Restore Defaults ‘ E:II]'D

Ws200

aCtlonS Load File ‘ ETGZOD

BX2000

Trigger in,outl.timeout]  [timeout 120-43200]

Commands

Instrument el
NS2400

setti ngs. NF1600

WP1

Load File ‘ 0S38 WN115

Ws1200

WED Restore Defaults ‘

Save File ‘ WWVS50
TPOO:00.80

WF1600
Save File ‘ BPO
BX10000
TPOOD:03.00
CX0.0

Instrument settings: WH300

57: UHDAS Operator Tour



Cruise Sequence (for operator)

o Start UHDAS GUI
e Start cruise
o Start logging

» Cruise data goes in /home/data/CRUISEID:

e raw
e rbin
e gbin
e proc
e reports

58: UHDAS Operator Tour



UHDAS cruise directory structure

Data for scientists:

There are three categories of data, all located in the logging directory, /home/data/[CRUISEID]:
ADCP logging directories

subdirectory contents importance back up for...
raw all raw data critical o archiving
o scientists who ask for it
rbin iIntermediate files nice to have anyone who gets raw
gbin intermediate files nice to have anyone who gets raw
proc final processing final product science CDs after cruise
codas database
underway figure archive
matlab files
reports collection of diagnostics nice to have

59: Where things are written




Running UHDAS (the UHDAS GUI tool)

Control Tab

<

«Start Cruise
«Stop Cruise

/\
«Start Recordin
«Stop Recording

Terminal Tab

ADCP#1
settings

ADCP#2
settings

ADCP#1
dialog

B =

ADCP#2
dialog

Monitor Tab

60: UHDAS Operator Tour




UHDAS data logging: Green is Good

Control Terminal Monitor
Tab Tab Tab

DIl &]
|L1333"nh1 Eﬂllﬂuundspeedllﬂeapathllﬁ P3 Trrn"Gyrul

Control | Terminal |( Monitor | Plots ] Avy Plots | Info | Log | Errors |
1 i

usw Start: 2004710/01 02:15:15 | [275 02:48:47 np2004_274_08144.raw 1238660 2670
tty S0 _ o 275 02:48:51 np2004_274_08144raw 1241550 2670
B 159 g 2004710101 072:48:53 275 02:48:55 np2004_274_08144.raw 1244220 2670
Emors: 1 2004/10/01 02:46:09 275 02:46:59 np2004_274_08144raw 1246690 2670
nb150 Start: 200410/01 02:15:15 | (275 02:48:57 np2004_274_0B144.raw 1142946 579
ttynlg _ e 275 02:46:56 np2004_274_08144.raw 1143525 579
QRCt 1979 g 200410401 02:49:00 275 02:48:59 np2004_274_08144.raw 1144104 579
Errors: O 275 02:49:00 np2004_274_08144.raw 1144683 579
Soundspeed Start: 2004710101 02:15:15 | [1556.16 :
ttynle : 1. 1555.31 S |
¥ Good: 3179 2004/10/01 02:49:00 b eriai m essages
Errors: 1] 1599.31
Seapath Start: 2004710/01 02:15:15 | [$PSXN,23,-1.56,-0.02,102.71,0.00*33
ttynic _ e $GPGGA,024900.40,3649.894951,S,17447.059253,E,1,10,1.0,30.85,M,,M,,"63
é Good: 5991 Z004/10/01 02:49:00 $PSKN.20.1 0.0,0"3A
Errors: O $PSXN,23,-1.57,-0.01,102.71,0.00"3F
GPSTrm || Start: A0 02:15:15 | [$GPGGA,024656.493,3649.8946,5,17447.0576,E,1,06,1.6,039.0,M,-026.4,M,,*54

61: UHDAS Operator Tour Serial device name, eq. ttyUSB3



Cruise Sequence (for operator)

e ...[cruise occurs]

 may change settings:
« Bottom track On/Off
« Triggering On/Off
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Autonomous Pinging (no trigger)

«Stop Recording
*(change settings)
«Start Recording

No trigger in
No trigger out

(0,0)
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Control | Terminal

Monitor

|Crui5re Setup

Cruise 1D: Suuuu

End Cruise

Data Recording|

Start Recording

RDI 05150 Data Collection Parameters|

5-minPlot | ContourPlot | WectorPlot | BridgePlot | Hea

Command
MNarrowband Mode
NB Number of Bins
NB Bin Length (m)

NB Blanking (m)
Broadband Mode
BB Number of Bins
BB Bin Length (m)
BB Blanking (m)
Bottom Track
BT max depth (m)
TP min ping time (s)

Trigger in,out[,timeout]

Restore Defaults

Load File

Save File

Range
ON or OFF
5to 128
4 to 16
2 to 90
ON or OFF
5to 128
2to 16
2 to 90
ON or OFF
50 to 700

Dto B

[timeout 120-43

Mew Present
o
&0 60
8.0 8.0
4.0 4.0
BN o
80 20
4.0 4.0
4.0 4.0
EOEN o
500.0 500.0
01.10 01.10
0,0 0.0

ommands
MP1

MMNG0

MNSB00
MNF400

WPO

WHNEOD
Ws400
WF400

BPO

BX5000
TROO0:01.10
CX0,0




Trigger in, Trigger out (i.e. response)

«Stop Recording
*(change settings)
«Start Recording

Yes trigger in
Yes trigger out

(1’1) B
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Control Terminal Monitor | 5-minPlot ContourPlot | VectorPlot | BridgePlot Hea
|Crui5re S etup| RDI 05150 Data Collection Parameters|
Cruise 1D Suuuu Command Range New Present
Marrowband Mode ON or OFF - ON
NB Mumber of Bins 5to 128 &0 B0
End Cruise NB Bin Length (m) 4 to 16 8.0 8.0
NB Blanking (m) 2 to 90 4.0 4.0
Data Recurding| Broadband Mode OMN or OFF - OFF
: BB Number of Bins 5to 128 80 80
Start Recording Q
BB Bin Length (m) 2to 16 4.0 4.0
BB Blanking (m]} 2 to 90 4.0 4.0
Bottom Track ON or OFF _ OFF | OFF
BT max depth (m) 50 to 700 500.0 500.0
TP min ping time (s) Dto6 0.00 01.10
Trigger in,outl timeout]  [timeout lzg-iw 0.0 |
ommands
NP1
NNGO
Restore Defaults NSB00
NF400
WPO
Load File WNEBD
Ws400
WF400
Save File BFO
BX5000
TPO0:00.00
CX1,1




Other settings for ADCPs

5-minPlot | ContourPlot | WectorPlot BridgePlot | Hea

«Stop Recording (e Setup

Cruise 1D: Suuuu

Control | Terminal Monitor

RDI 05150 Data Collection Paramefers|

Range New

Present
.(Change Settings) Narrowband Mode ON or OFF - OM
. NB Number of Bins 5to128 60 60
.Sta rt ReCO rd IN g End Cruise NB Bin Length (m) 4to 16 8.0 | so0 |
NB Blanking (m) 2 to 90 4.0 1 40 |
Data Recording| Broadband Mode ON or OFF B | ofF
BB Number of Bins 5to 128 80 0

Start Recording

BB Bin Length (m) 2tol6 4.0

.Toggle mOdeS BB Blanking (m) 2 to 90 4.0
) b road ba n d Bottom Track ON or OFF  OFF |

BT max depth (m) 50 to 700 \SDDD 500.0

o na rrOWba n d TP min ping time (s) Dtob 01.10 / 01.10
o Trigger in,out[,timeout]  [timeout 120-43200] \ 0.0 0.0
bottomtrack \  confoncs

Restore Defaults MNS200

eshorter bins = NF400

Load File WHNEOD

shallower range w300

e

Q
=
zn

411

WF400
Save File BPO

(increase #bins)

TP0OO0:01.10
Cx0.0
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Cruise Sequence (for operator)

...[cruise occurs]

Stop recording (logging)
End Cruise

Back up /home/data/CRUISEID



Part I1I: UHDAS

« UHDAS: What it does

o at-sea "CODAS” processing
e OVErview
e Operational Introduction

e cOMmputer
« UHDAS GUI
» Monitoring
e at sea
e 0N |land
« \What can be changed
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UHDAS: Monitoring

Monitoring...

« at sea:
« data acquisition (UHDAS tool)
 health of accurate heading device (web plots)
e processing (web plots)

 from shore:

e sends daily email with attachment

« diagnostic files

e data snippet

e shore-based figures generated from snippet
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Monitoring: At Sea

There are three categories of monitoring:

A
(1) data acquisition .Eeef?nsetd
(2) health of components (heading)
Most
(3) CODAS Processing N refined

Example at-sea web site

69: Monitoring (at sea)


http://currents.soest.hawaii.edu/uhdas_fromships/kilomoana_atseaweb/index.html

Monitoring: At Sea

There are three categories of monitoring:

(1) data acquisition (UHDAS GUI only)
(2)
(3)
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UHDAS data logging: Green is Good

Control Terminal Monitor
Tab Tab Tab

DIl &]
|L1333"nh1 Eﬂllﬂuundspeedllﬂeapathllﬁ P3 Trrn"Gyrul

Control | Terminal |( Monitor | Plots ] Avy Plots | Info | Log | Errors |
1 i

usw Start: 2004710/01 02:15:15 | [275 02:48:47 np2004_274_08144.raw 1238660 2670
tty S0 _ o 275 02:48:51 np2004_274_08144raw 1241550 2670
B 159 g 2004710101 072:48:53 275 02:48:55 np2004_274_08144.raw 1244220 2670
Emors: 1 2004/10/01 02:46:09 275 02:46:59 np2004_274_08144raw 1246690 2670
nb150 Start: 200410/01 02:15:15 | (275 02:48:57 np2004_274_0B144.raw 1142946 579
ttynlg _ e 275 02:46:56 np2004_274_08144.raw 1143525 579
QRCt 1979 g 200410401 02:49:00 275 02:48:59 np2004_274_08144.raw 1144104 579
Errors: O 275 02:49:00 np2004_274_08144.raw 1144683 579
Soundspeed Start: 2004710101 02:15:15 | [1556.16 :
ttynle : 1. 1555.31 S |
¥ Good: 3179 2004/10/01 02:49:00 b eriai m essages
Errors: 1] 1599.31
Seapath Start: 2004710/01 02:15:15 | [$PSXN,23,-1.56,-0.02,102.71,0.00*33
ttynic _ e $GPGGA,024900.40,3649.894951,S,17447.059253,E,1,10,1.0,30.85,M,,M,,"63
é Good: 5991 Z004/10/01 02:49:00 $PSKN.20.1 0.0,0"3A
Errors: O $PSXN,23,-1.57,-0.01,102.71,0.00"3F
GPSTrm || Start: A0 02:15:15 | [$GPGGA,024656.493,3649.8946,5,17447.0576,E,1,06,1.6,039.0,M,-026.4,M,,*54
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onitoring At Sea: data Acquisition

Cruise ID: HLY10TC_14 los150| 0s75| GPan GPs||MK39lgyr MK27 gyro| Ashtech| POSMY|
Control | Terminal | a-minFlot l ContourPlot VectorPlot | BridgePlot l HeadingFlot | Log | Errors |
05150 Start: 2010/06/08 03:27:01 158 03:27:52 hly2010_158_07200.raw 5105610 2130

tty_dgnc_0_0 . o 159 03:27:55 hiy2010 158 07200 raw 5107740 2130
R 2 [ 201006108 (3:27:59 159 03:27:57 hly2010_156_07200.raw 5109670 2130
Emors: 0 153 03:27:59 hiy2010 156 _07200.raw 5112000 2130

0s75 Start: 2010/06/08 03:27:41 159 03:27:50 hiy2010_158_07200.raw 2413950 1650
tty_dgne 07 i oo 159 03:27:53 hly2010_158_07200.rany 2415600 1650
R 19 g 2010/06/08 03:28:00 159 03:27:57 hly2010_158_07200.raw 2417250 1650

Emors: 0 159 03:28:00 hiy2010 158 07200 raw 2418900 1650

GPI0 GPS Start: 201040608 03:27:1 $GPGGA032757.565,4915.6323,N,16419.7563,W,1 ,06,1.3,018.2,M,-007.7,M,."5F
thy dgnc 0 2 ) o $GPGGA,032758.565,4915.6368,N,16419.7575,W,1 ,06,1.3,018.1,M,-007.7,M,,*5B
YA R 55 i 2010/06/08 03:28:01 $GPGGA,032759.565,4915.6415,N,16419.7586,W,1,06,1.3,016.4,M,-007.7,M,.*5E

—_

Errors: 1] $GPGGA,032800.965,1915.6461,H,16419.7596,W,1 06,1.3,018.9,M,-007.7,M,,*32
MK39 gyro Start: 2010/06/08 03:27:1
Errors: 0
MKZT gyro Start: 2010/06/08 03:27:41 $HEHDT,349.79,T"1F
tty_dgnc_0_6 . 0. $HEHDT,349.75,T*13
Good: 73 2010/06/08 03:28:01 $HEHDT 349,77, T*11
Errors: 1] $HEHDT,349.79,T"1F
Ashtech Start: Z2010/06/08 03:27:1 $GPGGA,032800.00,4915.64252,M,16419.76000,,1,12,0.8,18.56,M,7.95,M,,”79
ity dgnc 0 1 . R $GPPAT,032500.00,4915.64252,M,16419.76000 ,\,00026 .50,345.9006,000.11,000.48,0.0017 ,0.02
¥-Aane gy 132 2010/06/08 03:28:01 $GPGGP:,IBZBI]1 .l][i,4915.84?1 Ai,hi,1 6419.761 29,,\':',1 ,1Z,IJ.B,,IB.BZ,M,T,.SS,M,,L?Z ' '
Errors: 1] $GPPAT,032801.00,4915.64714,H,16419.76129,\W,00026 .57 ,346.6898,-000.21,000.53,0.0021,0.0
POSMY Start: 2010/06/08 03:27:1 $PASHR,032759.564,348.61,T,0.40,0.23.0.10,0.024,0.024,0.011,21"12

tty_dgnc 03 ) o $INGGA,032759.564,4915.66953 N,16419.76833,W,1 08,1 2.0.61,M,,,,"38
=== i 131 [ 2010/06/08 03:28:00 $PASHR,032600.564,348.65,T,0.50,-0.16,-0.04,0.024,0.024,0.011 2117
Errors: O $INGGA,032800.564,4915.67409,1,16419.76958,W,1,08,1.2,0.41 ,M,,,,*36

Solution: Verify the source has the right messages and baud rate,
Plug back into USB-serial box.
If it the ADCP, check that it has power, then Stop recording,

Start recording
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UHDAS serial data flow

Positions come in a serial port

Positions are split via an internal data stream
so we can monitor them continually

The mechanism is called “ZMQ”

It is newly-added and not well
documented for UHDAS ... yet...



Linux serial port names Serial logging: Physical layout and serial devices

- start with ZERO GPS Gyro Accurate Derial.eeds
: g Position | | Heading| | Heading ADCE | Snessagss
- always start with letters “tty - baud rate
- always named /dev/ttyXxx T
- named.durlng the boot process \/ \/ \J \ Serial-to-USB
or discovered on hot-plug Port0  Port 1 SO O |  jevice
- find out if the serial ports are there:
ls -1ltr /dev/ttyUSB*
Serial Device names
— /dev/ttyUSBO UHDAS
crw-rw---- 1 root d::n.alout 188, 4 Nov 10 17:53 /dev/ttyUSB4 i fdeV!{ttYUSB1 Llnux
emvmw-——- 1 root dialout 185, 0 Nev 10 17:33 /dev/ttyUSB0 — /dev/ttyUSB2 Laptop
T I gt aey e s veen/ennone — /devittyUSB3
crw-rw---- 1 root dialout 188, 2 Nov 10 17:53 /dev/ttyUSB2
crw-rw---- 1 root dialout 188, 3 Nov 20 02:21 /dev/ttyUSB3
crw-rw---- 1 root dialout 188, 7 Nov 20 02:21 /dev/ttyUSB7

UHDAS and serial data

- Serial device names are determined by the type of serial hardware

. . - Serial feed : Physically plugging a serial instrument into a plug
Kill UHDAS GUI tool t_)efore- _ - Serial Logging: Software talking to the serial ports must know
- using another serial tool like - device name

- baud rate

tk terminal.
- PY - messages to expect

- unplugging the USB-serial device

- making any changes to

Serial port setup for UHDAS is done in
sensor_cig.py /home/adcp/config/sensor_ cfqg.py

— PR PN
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Serial GPS data flow

Monitoring GPS (without zmq)

Without zmq Publisher—only accessible when DAS.py is logging

Logging controlled by DAS.py

idevittyUSBO SEE_ASE Written to disk:

$GPGGA Ihcm:!dataICRUISEID!raw!m
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Serial GPS data flow

Monitoring GPS with zmqg

Using zmq Publisher— start on boot, always available

/dev/ttyUSBO0
$GPGGA

zmqg _ser asc rublished to a tcp port
» tcp://127.0.0.1:38000

Logging controlled
by DAS.py

ser_asc

Written to disk:
/home/data/CRUISEID/raw/gpsnav
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Monitoring: At Sea

There are three categories of monitoring:
(1) data acquisition

(2) health of components (heading)
(3)
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Monitoring Heading Quality

« Heading is required to convert beam to earth
coordinates and get ocean velocity

A 1-degree error in heading is a 10cm/s error
in ocean velocity (cross-track), which is about
1/2 the open ocean signal

 Incorrect transducer angle must be fixed
(ADCP calibrated) when re-installed

« heading or transducer angle errors will result in
errors in ocean velocity, sometimes subtle
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Attitude Health

 Examples of

« Ashtech
« POSMV
* Phins
« Statistics generated for all 3

 Example of POSMV in trouble
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Ashtech

.. -(ashtech) o

TR
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heading correction: posmv-gyro (bad = red)
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Igleading ccrrzrecticrn: ph!ns—gym {h:ad = red) :
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Accurate heading device:
examples

o465 0la: (gyro-ashtech) statistics U B

30 - layral hEAEG ‘“hE“]\-_ —————— ashtech statistics ------
o it OO Ve
e S S
5:: ashtech-gyro statistics )
A = ddrange: 304.7901512 to 305.7901506
so VWS- MAAAR, A (2010/11/01 18:57:49 to 2016/11/62 18:57:49)
a

Sixinioss S i T et all ashtech messages: (89%) were good
g garrectiondshiech-gyro (bad = red) (300sec) ensemble heading corrections:
15T 288 out of 288 (100%) were good
statistics of good data:
mean N = 278, stddev N = 27

PRy e : o R min = -0.25, max = 0.61
. . e e e s ST mean = ©.15, stddev = 0.22
Statl Stl CS et befre Tha OrL 21 16 4851 2016 e
g e n e rate d 300 [gyral B {nmﬁma pa— (posmy) Tff - posmv stat istics -- f' miE

posmv-gyro statistics (pycurrents)

ddrange: 305.8333642 to 386.8577969
(2010/11/02 20:00:03 to 2018/11/83 20:35:14)
number of good points: 182 out of 294 (62%)
min dh = ©.37, max dh = 1.85

mean dh = 0.80

stddev dh = ©.35

heading correction quality:

mean N in ensemble = 120

stddev N in ensemble = 40

ot =m0 = =1 % = (one ensemble looks like 300 seconds)
minutes bafare Wed Nov 32144 56 7010 UTC

In daily email
for three cases .

heading correction: pasnw-gyre (bad - red)

kn199 4: (gyre-phins} statistics T R s
(@yro} HEADING fphins). {0 e oo a phins statistics ------

phins-gyro statistics (pycurrents)

ddrange: 305.8333642 to 306.8579936
(2010/11/02 20:00:83 to 2018/11/83 20:35:31)
number of good points: 295 out of 295 (100%)
heading correction: phins-gyre (kad - red) = min dh = -0.63, max dh = 1.87

i mean dh = -8.12

stddev dh = 0.38

heading correction quality:

mean N in ensemble = 301

stddev N in ensemble = @

(one ensemble looks like 306 seconds)

—300 —240 —180 —120 —60
minutes bafare Wed Nov 3214514 2000 UTC
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POSMYV in trouble
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Monitoring: At Sea

There are three categories of monitoring:

(1)
(2)
(3) CODAS Processing

85: Monitoring (at sea)



Monitoring At Sea: UHDAS web site

| [@] ADCP Figures (with frames) | #¢
HOME = HOME

Ocean Velocity Percent Good _Signal Strength Dcean Velocity Percent Good
LT N
Monitoring: click opens a new figure E :%g » :: ), 5
= » Fa - ¥, o!.
Attitude Devices 1 __J{ - E 10 { o
§ 3 E s / :
! : 7 : Il 3
« ashtech heading correction % Y ] o ' F lan
& K s | o
i1 ,ﬁfe T 4 e
by = =0
—_=cABD Ula: g mbtechl stabatics oy & 7/—
HEADING U {east) V (north) 750 U {=ast) V (morth) i: 00
Ho a 1 #H 40 @ a0 10 a no = a 1 0 40 & 30 10
=cands ms percent seconds ms percent
os73nb nol130 3
heading correction: 0.48 deg, 2010/10/21 16:46:30 UTC heading correction: 0.33 deg, 2010/10/21 16:44:03 UTC

0s75nb 5-minute profile nb150 5-minute profile

N e | e | At
ritutes sk Th Gl 21 188951 F0LELTE

Beam Diagnostics (OS only):

« last 30 min

« last 24 files (stats)

. ADCP tem) ture, "C ADCP tem| ture, "C
Bridge plots: L N
« surface vector : 0s75nb vector plot nbh150 vector plot
< dﬂ ht Ocean L {sast) Ocean U {sast)
o ni T Lo ™
2 . - E | e | i c = i c
« kts and direction profile: ool 1 i wl Bk B 1 e
a0 y YR | la1o
o da 00 Gos 0 i \ e
: < . i laos
o night Faoly ! oo g | oo g
. . r 003 005
* kis E/N + scattering profile s —1 o | E
=il = = R e
o s
Ocean V (north] Ocean V [north}
LR T s =L ] e
200 | a1 1m0 i F | jn1s
. I| L 010 - | a1
' ey 1 jaos
§an | I | asa & g I lava 2
Click shows figures on the right: o | J <93 0 | 003
i 010 010
a0 | | s 1 | o1
a1l thimbhnaila me i A2l = L

Example at-sea web site
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http://currents.soest.hawaii.edu/uhdas_fromships/kilomoana_atseaweb/index.html

Monitoring the 5-minute timer:
Check: less than 10 minutes old?

Accurate Heading Device

5-minute profile
Ashtech, POSMV, Seapath  of each
Phins, Mahrs ADCP+Pingtype
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UHDAS average (5-minute) profile plot

_signal strength
155

150

i |
l|||||L|

{135
il | {120

| {10n

'd'H'I.".I" I:l'l'll

Qcean velocity

percent good in this
5-minute average,
after UHDAS editing

Perfent Gocod

U {aact) V {north)

- 104

40 20

@ carrection:

o

heading correction
(ashtech - gyro)
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"DII-D

4
e percent good
T 200 before
‘\/_" UHDAS editing
: ; A0
!&. "-.
Yl
)
d 20 B:lll]ﬂ

FCG

I!'rﬂi'i

UTC time of last sample



Monitoring the 30-minute timer:
Check: less than 1 hour old?

plot of last 3 days of data
generated every 30 minutes
one for each ADCP+Pingtype
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Monitoring the accurate heading
device: Is it working?

Accurate but possibly intermittent
attitude device: figure updates
every 5 minutes.

3 ADcR Agures (it i) | -
TICIMTE 4 ME
il ParoHm G
Monitoring: click opSe new fiqure 2 - ] 5 =
inde iCes i“ = !. a';"’
Mech heading correctio ke ad 3 i"’
- ] Ly
1 L = £ r':f. =
- r—. EH . [—— . no
= 1 = ﬁrrrrn
= 1 [ - 54
C |
T
e |
" " |
e oot <
-
Beal q I

os573nb 5-minute profile

o might
«» kis and direction profile:
2 day

« kis E/N + scattaring profile
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Part I1I: UHDAS

« UHDAS: What it does

o at-sea "CODAS” processing
e OVErview
e Operational Introduction

e cOMmputer
« UHDAS GUI
» Monitoring
e at sea
« ON land
« \What can be changed
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UHDAS: What it does

Monitoring...

e at sea:

e processing (web plots)
« health of accurate heading device (web plots)
» data acquisition (UHDAS tool)

« from shore:

e sends daily email with attachment
 diagnostic files

« data snippet

« shore-based figures generated from snippet
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UHDAS: Monitoring from shore

Link to on-shore monitoring: UHDAS ships

 daily email with attachment
 figures from data snippet (3 days)
« diagnostic files

- 10 single pings from each instrument

— calibration information
- configuration files
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http://currents.soest.hawaii.edu/uhdas_fromships.html

http://currents.soest.hawaii.edu/uhdas_fromships.htmi

Actual link

UHDAS
monitoring

screenshot

)4: Monitoring (from shore)

letters ship name figures last email cruise name status daily report||daily email
ac  |Atlantic Explorer figs 9hr AE1531 A logging dir email
ar Neil Armstrong figs NA NA NA dir email
at Atlantis figs 5d (not set) dir email
en Endeavor figs 9hr| SerialGearTest2 logging dir email
ex Okeanos Explorer figs 73d (not set) dir email
th Ferdinand Hassler figs NA NA NA dir email
fk Falkor figs 9hr FK151121 logging dir email
gu Gordon Gunter figs NA NA NA dir email
hb Henry Bigelow figs NA NA NA dir email
hi Hi"ialakai figs 9hr (not set) dir email
hly |[Healy figs 25d (not set) dir email
kk Ka'imikai O Kanaloa || figs 9hr Post_kok1516 logging dir email
km ||Kilo Moana figs 9hr kml1520 logging dir email
g L.M.Gould figs 9hr LMG1510 logging dir email
mgl |[M.G.Langseth figs (|301d MGL1405 || (not logging) dir email
nf Nancy Foster figs 9hr (not set) dir email
nh New Horizon figs || 223d (not set) dir email
np N .B.Palmer figs 9hr nbpl511 logging dir email
ocC QOceanus figs 9hr (not set) dir email
olr [Oleander figs 3d (not set) dir email
|pc Pisces figs NA NA NA dir email
||pe Pelican figs 9hr PE16_Trimm logging dir email
I|PS Point Sur figs 8d (not set) dir email
TR0 Ron Brown figs 9hr RB1507_TAO logging dir email
ug Roger Revelle figs 27d (not set) dir email
se Sette figs 61d (not set) dir email
sh Bell Shimada figs 9hr (not set) dir email
skq |[Sikuliaq figs lod (not set) dir email
sp R.G.Sproul figs 6hr SP1532 (not logging) dir email
tt Thomas G. Thompson | figs 9hr TN334 logging dir email
ws  [Walton Smith figs 9hr (not set) dir email



http://currents.soest.hawaii.edu/uhdas_fromships.html

Monitoring: From Shore

 from the text email:

« CODAS Processing

* health of heading device (eg. Ashtech)

e computer clock

« Bottom track (on/off), ping rate (is it triggered?)

 from the diagnostic files:
e data acquisition
e processing
 troubleshooting
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Monitoring: From Shore

 from the text email:

« CODAS Processing

* health of heading device (eg. Ashtech)

« PC clock

« Bottom track (on/off), ping rate (triggered)

Description follows...
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(1) Time
(2) logging

status
(3) position

(4) heading
quality

(5) bottom
track

(6) timeserver

(7) ping rate

97: Monitoring (from shore)

{ 2015/12/16 14:30:01

currentsOlen 3.13.0-24-generic

Current cruise: SerialGearTest3
Database time ranges:
wh300 2015/12/15

** is logging **

20:43:14 to 2015/12/16 14:25:13 (4 min. ago)

approximate lat, 41 35.22200 N 71 24.66500 W

position from zmg

lon, depth: depth=4

---- heading correction ----
(heading correction from "ashpag2")

ashpag2-gyro statistics (comment=rangeslice, dday)

ddrange: 348.8619676 to 349.6017593
(2015/12/15 20:41:14 to 2015/12/16 14:26:32)
all ashpaq2 messages: (99%) were good

(300sec) ensemble heading corrections:
212 out of 213 (100%) were good

statistics of good data:
mean N = 297, stddev N =
min -0.47, max = 0.
mean 0.27, stddev =

18.8

9
0.26

—-—-bottom track status-—-—-—-—-——-
wh300: BT is off

st t when poll reach delay offset jitte

pings per ensemble
wh300 recent ping statistics

(2015/12/16 14:23:14) ens = 120 sec, 93 pings, (1.29 sec/ping)

(8) Warnings follow at the bottom




2010/11/03 20:40:01

(1) Check the time of the email (this is UTC time)

This email was generated on the ship at 20:40 and mailed
out shortly after that.

Expect: email is generated daily, sent shortly after creation

Indicator of a problem How to proceed

email is over 24hrs old check ship schedule:
- are they in port for a

long time? (computer
may be off)

- are they at sea?
check with techs: is
email and networking
up?
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2010/11/03 20:40:01
currents 2.6.24-25-generic

Current cruise: TN256 ** is logging **

Expect one of these

(1) ** is logging ** serial acquisition is active
(2) ** not logging ** cruise started but not logging
(3) no cruise set no cruise set

Indicator of a problem

Current cruise: LMG1007 **is logging **
DAS while logging.py is *not* running.

How to proceed

Tech at sea

should:

- stop logging

- start logging

- make sure
figures
start
updating
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2010/11/03 20:40:01
currents 2.6.24-25-generic

Current cruise: TN256 ** i5 logging **

Expect: all database times should be under 30min old

Indicator of a problem How to proceed
data are much older than 30min
: : : Tech at sea should
and DAS_while logging.log is restart logging

**not** running

data are much older than 30 min | look in daily report
and no other clue is given directory for clues;
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Cruise status: when to be worried

2015/12/15 14:30:01 : :
currents1673 3.13.0-32-generic No a_(ftlve cruise

Position from zmq
no cruise set

approximate lat, lon, depth: 44 37.58190 N 124 2.83080 W depth=-2
position from zmq

2015/12/15 14:30:02 Active cruise
currents@len 3.13.0-24-generic Position from zmq
Current cruise: SerialGearTest2 ** 15 logging Recent database

Database time ranges:
wh300 2015/12/14 18:05:21 to 2015/12/15 14:17:21 @in. a@

approximate lat, lon, depth: 41 35.22500 N 71 24.66300 W depth=4
position from zmq

/

2015/12/15 14:30:01

currents 3.13.0-24-generic ACtI_V_e cruise
Position from zmq

Current cruise: Post_kok1516 *kx 1s logging s OLD database

Database time ranges:

wh300 2015/12/11 19:46:24 to 2015/12/11 23:54:24 (5195 min. a@

approximate lat, lon, depth: 21 18.97391 N 157 53.17322 W depth=-2
position from zmq
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2010/11/03 20:40:01
currents 2.6.24-25-generic

Current cruise: TN256 ** is logging **

Database time ranges:
0os75bb 20186/10/23 18:14:25 to 2018/11/603 20:17:14 (22 min. ago)

---- heading correction ----
(heading correction from “posmv")

posmv_gyrodh.asc

ddrange: 305.8656494 to 306.8552328
(2010/11/02 20:46:32 to 2016/11/03 20:31:32)

number of good points: 286 out of 286 (100%)
heading correction statistics:

min dh = -2.17, max dh = -0.41

mean dh -1.14

stddev dh 0.08

Check the percentage of good points.
If less than 80, tech at sea should check the device
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2010/11/03 20:40:01
currents 2.6.24-25-generic

Current cruise: TN256 ** is logging **
Database time ranges:
0os75bb 2010/186/23 18:14:25 to 20168/11/03 20:17:14 (22 min. ago)

---- heading correction ----
(heading correction from "posmv*")
~ese=- DOSMV =---=--
posmv_gyrodh.asc

ddrange: 305.8656494 to 306.8552328
(2010/11/02 20:46:32 to 2010/11/03 20:31:32)

number of good points: 286 out of 286 (100%)
heading correction statistics:

min dh = -2.17, max dh = -0.41

mean dh = -1.14

stddev dh = ©.08

st t when poll reach delay offset jitter

1u 862 1024 377 0.427 -2.542 2.255

Expect
(1) floating point numbers
(2) ntp not active

Problem: if numbers are all 0.000
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2010/11/03 20:40:01
currents 2.6.24-25-generic

Current cruise: TN256 ** is logging **

Database time ranges:
0s75bb 2010/106/23 18:14:25 to 2016/11/63 20:17:14 (22 min. ago)

---- heading correction ----
(heading correction from "posmv*")
------ pOSMV ------
posmv_gyrodh.asc

ddrange: 305.8656494 to 306.8552328
(2010/11/02 20:46:32 to 2010/11/03 20:31:32)

number of good points: 286 out of 286 (100%)
heading correction statistics:

min dh = -2.17, max dh = -0.41
mean dh = -1.14
stddev dh = 0.88
---------- uptime ------------
20:40:82 up 184 days, 22:13, 3 users, load average: .83, 8.22, 8.24
---------- ntpq -p ~=-==-====»-
remote refid st t when poll reach delay offset jitter
*ntpserver.thomp .GPS. 1 u 862 1824 377 0.427 -2.542 2.255

[- figures are at http://currents.soest.hawaii.edu/uhdas fromships/thompson/figs/

check the figures in the link
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105: Monitoring (from shore)

Steps to check daily email:

0575 (broadband)

0575 (narrowband)
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2 £ 2 £
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EL | 4 T 4
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B0 185 1@ 195 B0 B5 WD 135
RDCF temperature, C ADCF temperature, *C
os75bb: last time 2010/11/02 19:21:50 c=T5nb: last time 2010/11/02 19:21:50
Ocean U (east) cean U (east)
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a0 | ey p | ’
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300+
[
00+
5 Qozan Vinorth) i Ocean W [north)
- o | i }
4 4 20
o f
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o]
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ety dtay
0s75bb: last time 2010/11/02 1%:21:50 o=75nb: last time 2010/11/02 19:21:50

Observations:

(1) two ping types (OS75 interleaved mode)
(2) data from different types are consistent
(3) data are physically reasonable

- no big gaps
- no big outliers

- no deep strong currents
- depth ranges are reasonable
Check: (text email)

BOTTOM TRACK should be OFF




Monitoring: From Shore

« from the diagnostic files:

“tails.txt”

« data acquisition
e processing
 troubleshooting

“cals.txt”

e calibration
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Diagnostics reminder:
UHDAS cruise directory structure

Data for scientists:

There are three categories of data, all located in the logging directory, /home/data/[CRUISEID]:
ADCP logging directories

subdirectory contents importance back up for...
raw all raw data critical o archiving
o scientists who ask for it
rbin iIntermediate files nice to have anyone who gets raw
gbin intermediate files nice to have anyone who gets raw
proc o final processing final product science CDs after cruise

codas database
underway figure archive
matlab files

o

o

o

File tails.txt shows recent contents of raw, rbin, gbin
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UHDAS diagnostic file: tails.txt

 last 12 lines of each NMEA (or log) file
 last 12 raw files (each kind)
* last 12 rbin files (each kind)

 last 12 gbin files (each kind)
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Example using tails.txt

Email shows a problem:

(1) cruise is named

(2) UHDAS is logging

3) database is old!
2015/12/15 14:30:01
currents 3.13.0-24-generic

Current cruise:(Post_kok1516 *k is logging x*x
Database time ranges:

wh300 2015/12/11 19:46:24 to 2015/12/11 23:54:24 (51 5 min. aéEZ:)

approximate lat, lon, depth: 21 18.97391 N 157 53.17322 W depth=-2
position from zmq



Example using tails.txt

Follow the link in the email:

—————————— uptime
14:30:02 up 7 days, 20:10, 1 user, load average: 0.14, 0.13, 0.14

fi : tp://currents.soest.hawaii.edu/uhdas_fromships/kok/figs/
daily report: http://currents.soest.hawaii.edu/uhdas_fromships/kok/daily report/

sonar_summary.txt 2015-12-1504:30 154
status_ str.txt 2015-12-1504:30 2.8K
stderr.txt 2015-12-1504:30 1.5K
tails.txt 2015-12-1504:30 14K
wh300 pingstats.txt  2015-12-1504:18 797
wh300_tsstats.txt 2015-12-1504:18 368
zmgq_tails.txt 2015-12-1504:30 20K

Click
Opens directory

Click on tails.txt
s;

ol ol full

ol ol ) i




Example using tails.txt

$UNIXD timestamp does not match:
The GPS used for processing is out of date

——————— gpsnavil: —————-—-— ThiS iS neW
ﬂUNIXD 348.6041314,7.8406799 ]_ 348 60

$GPGGA,142605,2118.969,N,15753.174,w,1,9,1.7,27,M, ,M, ,*
SUNIXD,348.6041546,7.8407031
$GPGGA,142607,2118.969,N,15753.174,w,1,9,1.7,27,M, ,M, ,*57
$UNIXD,348.6041777,7.8407262
SGPGGA,142609,2118.968,N,15753.173,w,1,9,1.7,27,M, ,M, , *5F
SUNIXD,348.6042009,7.8407494

This Is old:
....... 344 .977....

§UNIXD,344.9779365,4.2144850
$GPGGA,232426.00,2118.97390478,N,15753.17321184,w,2,08,1.7,26.076,M,4.715,M,4.0,0138%*59
SUNIXD,344.9779596,4.2145081

SGPGGA,232428.00,2118.97390454,N,15753.17321153,w,2,08,1.7,26.075,M,4.715,M,6.0,0138%*52
SUNIXD,344.9779712,4.2145197

$GPGGA 232429 00, 2118 97390442 N,15753.17321137,w,2,08,1.7,26.074,M,4.715,M,7.0,0138%56




Example using tails.txt

Serial feed “gpsnav” failed 4 days ago (!).
- Restore it; perhaps start a new cruise segment.
- Keep a close eye out when the next email comes.

——————— gpsnavil: —-—————-—
-rw-r--r-- 1 adcp efiring 315903 Dec 14 17:59 kk2015 347 57600.gps
-rw-r--r-- 1 adcp efiring 315959 Dec 14 19:59 kk2015 347 64800.gps
-rw-r--r—-- 1 adcp efiring 316409 Dec 14 21:59 kk2015 347 72000.gps
-rw-r--r-- 1 adcp efiring 315415 Dec 14 23:59 kk2015 347 79200.gps
-rw-r--r-- 1 adcp efiring 315952 Dec 15 01:59 kk2015 348 00000.gps
-rw-r--r-- 1 adcp efiring 313793 Dec 15 03:59 kk2015 348 07200.gps
-rw-r--r-- 1 adcp efiring 314772 Dec 15 05:59 kk2015 348 14400.gps
-rw-r--r-- 1 adcp efiring 314820 Dec 15 07:59 kk2015 348 21600.gps
-rw-r--r-- 1 adcp efiring 315258 Dec 15 09:59 kk2015 348 28800.gps
-rw-r--r-- 1 adcp efiring 313243 Dec 15 11:59 kk2015 348 36000.gps
-rw-r--r-- 1 adcp efiring 314837 Dec 15 13:59 kk2015_348_ 43200.gps Last file
-rw-r--r-- 1 adcp efiring 79531 Dec 15 14:30 kk2015 348 50400.gps Dec 15 14:40
——————— gpsnav: —--————-—-—
-rw-r--r-- 1 adcp efiring 82836 Dec 11 19:59 kk2015 344 71290.gps
-rw-r--r-- 1 adcp efiring 755865 Dec 11 21:59 kk2015 344 72000.gps Last file
-rw-r--r-- 1 adcp efiring 514569 Dec 11 23:28 kk2015 344 79200.gps
- Dec 11 23:28
——————— mahrs: —-—-—-—----
-rw-r--r-- 1 adcp efiring 314562 Dec 14 17:59 kk2015 347 57600.tss
-rw-r--r-- 1 adcp efiring 314665 Dec 14 19:59 kk2015 347 64800.tss
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Transducer alignment

Transducer angle is used in two places

e processing angle: “"h_align” in proc_cfg.py

« EAcommand in “sensor cfg.py (Ocean Surveyor)
Processing angle should be within 0.1deg

relative to accurate heading device (POSMV)
BUILD IN TIME after a new install or re-install
Procedure is documented (here), but
Consult UH personnel first!!


http://currents.soest.hawaii.edu/docs/adcp_doc/UHDAS_techdoc/Calibration/index.html

Good ADCP Calibration numbers

UHDAS
diagnostic file:
cals.txt

2010/11/05 20:40:02

—————————— BOTTOM TRACK ------------
unedited: 310 points

edited: 214 points, 2.0 min speed, 2.5 max dev
median mean std

_amplitude 1.0020 1.0033 0.0118
keep an eye “phase 60358 00670 ] ©.3278
on calibration

Number of edited points: 85 out of 90
median mean std

amplitude 0.9990 1.0004 _ 0.0116
|phase -0.0200 -0.0989 | 0.7160

Phase (angle misalignment)
should be between
-0.5 and +0.5 degrees
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Part I1I: UHDAS

« UHDAS: What it does

o at-sea "CODAS” processing
e OVErview
e Operational Introduction

e cOMmputer
« UHDAS GUI
» Monitoring
e at sea
e ON land
« What can be changed
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UHDAS: what can be changed

(not much, and only with care)

with the UHDAS tool:

e bb, nb mode (OS75, OS150)
e bottom trackirﬁon/oﬂ‘ If using smaller bin size

. ; don'’t forget to increase
Qn size, number of bins J

the number of bins
(to keep the range the same)

if required (Carefully edit sensor_cfg.py)

 serial port, baud rate
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UHDAS: behind the scenes

Consult UH personnel first!!
* If required, changes might be made to

sensor cfg.py

e serial port, baud rate

* new serial feed

« temporarily disable one ADCP
proc cfg.py

e change transducer angle

« add a different heading device
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UHDAS: what they'll ask for

“It's up to you but | don't recommend it”

 smaller bins than the default
* bottom tracking on

e Does not solve anything
* Most useful for troubleshooting
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UHDAS: what they'll ask for

‘| think the answer is 'no’ but ask Toby/Jules”

* more rapid updating of the database
e finer grain than 5min averages

The answer is 'no’, in order to preserve
the reliability of the UHDAS installation
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Configuration Files (expert)

e proc _cfg.py - calibration after (new)
or re-install of ADCP
—_transducer angle < - requires some bottom track
- GPS-ADCP offset or some reciprocal tracks

- specify serial inputs (position, heading,
accurate heading) used for transformations

« uhdas cfg.py

- averaging interval

— timers (5min, 30min)

- bin range for bridge plots and vector plot

- email
« sensor_ cfg.py

- serial setup: ports, baud rates, messages

- speedlog configuration

- zmq publisher
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NOAA 2015 ADCP

Part I: ADCP...
Part I1I: UHDAS...

" Part III: Signatures of problems:\
e (1) ADCP systems (components)
 (2) Data flow (where is the problem)

o (3) Ocean Velocity signatures y
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(1) ADCP System: what can go wrong

Viewed from the Perspective of:

 ADCP systems (components)

- Computer
- ADCP
- Ancillary: GPS, Heading

« Data flow (where does the problem occur)
 Manifestation in ocean velocities — examples

— Cross-track error (transducer angle)

- Along-track error (scale factor)

- Transition/maneuvering errors (lags in time or space)
- depth-dependent bias (electrical noise)

- surface bias (ringing)
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(1) ADCP System: what can go wrong

Viewed from the Perspective of:
 ADCP systems (components)
- Computer
- ADCP
- Ancillary: GPS, Heading
e Data flow (where does the problem occur)

 Manifestation in ocean velocities — examples

- Cross-track error (transducer angle)

- Along-track error (scale factor)

- Transition/maneuvering errors (lags in time or space)
- depth-dependent bias (electrical noise)

- surface bias (ringing)
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What can go wrong: system=acquisition

e PCcC
e PCc
e Poor

 Too many messages n
 Low baud rate

ock Is erratic
ock Is set to local time
quality serial feed

- Partial loss,
Garbled messages

* Multiple unbuffered devices

Solution: FIX IT
« Clock setto UTC, do not use bad timeserver
 ONLY send serial data from the original instrument
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Compromised serial data

- multiple feeds

- messages with no checksum

- low baud rate

- coming from a computer (SCS)

$GTG,A,054,35,27209.679,N7.5500.C
8,01HDT,354.5,-2.4, M8685.4,8507.0,03,W*6D
$GPM,0,356,13358 M

$H.4,N,3543,K*

$

$GPG,3505453572727..5,5,N,.6,00.45
$GW,2,,0501.0,2723PADCP,4910,20110507,054659.19,70.00
5,M,94,.4,M,00.0,01,W,65

,01HDT,354.3,-2

$GPM,0,355,13358 M

$H.3,N,3542 K*

$

$GPG,3505453582727..4,1,N,.5,00.45
$GW,2,,0501.0,2726,M,20,.4,M,00.0,01,W,64
,01HDT,354,M,T
$GPVTG,354,T,356,M,09.3,N,17.2,KT

Partial $GPGGA position messages

Partial SHEHDT heading messages
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Serial Data Logging Rules

(1) DO NOT
push multiple sources into one port
use long RS232 cables
send too many extra messages

(2) DO
get data directly from the instrument

- NOT a computer-generated message
- NOT a switched feed (eg. Various GPS)

(3) IF POSSIBLE
avoid unnecessarily high repetition rate
choose a higher baud rate
use feeds with a checksum

3022.078N/[ 7 | Checksum: helps Q/C
{08833.792% } BAD @
014.7/

$GPVTG,082,T,084,M,00.1,N,00.1,K*48
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What can go wrong: system=ADCP

« ADCP loss or degradation

* Loss of range (loud while underway, weak beam)
* Loss of one beam (not good)

* Loss of multiple beams (repair/replace)
« Acoustic interference (another pinger)
« Triggering (reduced ping rate, damage to pings)

* Ice

* Bubbles multiple examples

« Electrical noise of problematic data
(link ) <G
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http://currents.soest.hawaii.edu/docs/adcp_doc/adcp_info/interpretation/index.html

What can go wrong: system=ADCP

 ADCP loss or degradation

e Loss of range (loud while underway, weak beam)
e Loss of one beam (not good)

e Loss of multiple beams (repair/replace)
[ » Acoustic interference (another pinger) }

e Triggering (reduced ping rate, damage to pings)

e |ce
e Bubbles
e Electrical noise
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Acoustic interference (single-ping editing)

o0s75bb backscatter interference mask
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Acoustic interference after editing

DSignaI Strength Ocean Velocity Percent Good
200
200 - 1200
175
{7 | 1150 o
£ 00 [INEIRRIIL " 2 *$400
- WOy S {125 :
5 Fif 1-*.!.1 |
& ‘ {100
= /00 i

1600
75 '

50

800 800

25
U (east) V {nurthy :
- 25{1 -1 0 1 0 20 40 &0 801 {Jmﬂﬂ
seconds mys percent
os75nb

heading correction: -3.52 deg,/2010/08/11 17:17:51 UTC

Acoustic Percent good after Percent good
interference single-ping editing of original data
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What can go wrong: system=ADCP

 ADCP loss or degradation

e Loss of range (loud while underway, weak beam)
e Loss of one beam (not good)

e Loss of multiple beams (repair/replace)

e Acoustic interference (another pinger)
* Triggering (reduced ping rate, damage to pings)

e |ce
e Bubbles
e Electrical noise
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Triggering: reduced ping rate

pings per 5-min ensemble: OS75NB

«300-sec averages / \
«2-second ping rate 80( Sufficient number of pings — {he best we can do
sinterleaved (BB+NB) —— -
sexpecting 70 pings g ﬁu\ /
2 - fi L §
2 a0 ?_ri: cipt b 5
REDUCED number {‘; i
of pings due to N ?Ei ‘
triggering S ¥ -
LT
—100 =50 0 50 100 150 200

decimal days 2012
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Triggering: reduced ping rate (increased errors)

770.10

represe ntétinn = dots

008 L. B Ft e i

- .

higher
random
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006 &

ooal. T . _f””:thnnnn; .
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Triggering: damage to pings
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135:

Triggering: damage to data

Effect of EM302 pulse on ADCP data (OS75 narrowband) — simultaneous ping

EM3028 Pulse

signal return

(1) ADCP signal strength is
strong enough to interpret
its own return even with the

g i EM302 pulse; velocities are
- - R good
00| ... .~ 4 =< (2) EM302 pulse overwhelms
é.i-' —_— ADCP,; velocities are lost

ADO L mUA h 4 L : ........
[]
) ]
2 i
w ]
E : !
gool & ] .
L}
L}
n
"
i
il
il |
800 H

low PG . 1 exceed 50 PG

rejected | | accepted
. . ; P
1 1 1 1 1 Il
10005—640 60 80 100 120 140 160 180

counts

20 40 &0 80 100

percent

(3) signal return drops with
depth, but EM302 pulse is
quiet, so velocity range
extends to its normal depth
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What can go wrong: system=ancillary

e Heading

« Heading device fails

* |naccurate heading device (old mechanical gyro)
« Position

« Position device fails; gappy
* Any: serial feed problems

e Cable falls out
e Instrument fails
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ADCP: what can go wrong

Viewed from the Perspective of:

« ADCP systems (components)

— Computer
- ADCP
- Ancillary: GPS, Heading

« Data flow (where does the problem occur)
 Manifestation in ocean velocities — examples

- Cross-track error (transducer angle)

- Along-track error (scale factor)

- Transition/maneuvering errors (lags in time or space)
- depth-dependent bias (electrical noise)

- surface bias (ringing)
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heam coordinates

instrument coordinates:
2 horizontal, 1 vertical,
1 quality indicator

@sducer orientation )
pE bt _'_'_'_'_'_'_,_,_1—"'

ADCP:

Getting Ocean Currents

beam velocities

E

ﬂ_$_.
N

ship coordinates

/ _+heading >

)

— o

transducer grientation

heading

@7

=

earth coordinates

measured velocity:
east, north, up, error

o=
GPS

.5

ocean velocities
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ADCP: data loss, degradation

degraded range and coverage....

Bubbles,
Electric Noise, Ice
Acoustic noise, Ringing

Lost or weak beam,
Thick window,
Triggering

Solution:
Improve the installation

139: Things go wrong (system)

beam velocities

+

transducer 2rientation
heading

+
GPS

. 5

ocean velocities




ADCP: data loss, degradation

.... remaining data compromised

Bubbles,
Electric Noise, Ice
Acoustic noise, Ringing

» beam velocities

Lost or weak beam,
Thick window,
Triggering

Solution:
Edit out bad data
Review what remains

140: Things go wrong (system)

+

transducer _Erientation
heading

+
GPS

. B

ocean velocities




Transducer misalignment
angle off by <10deg ....

1deg error in heading

10cm/s error in ocean velocity

Diagnostic:
Cross-track error looks
different on-station vs/

underway
141: Things go wrong (system)

beam velocities
+

transducer orientation

o
heading

+
GPS

. 3

ocean velocities




Transducer misalignment
..... angle off by >90deg ¢

Ocean Surveyor acquires data
using EA in the calculation of
BEAM VELOCITIES. Gross error

beam velocities

could irrevocably ruin the data *
ansducer+orientation
T heading
+
Diagnostic:
beam velocities
corru pted (Wrap) ocean velocities
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Failure of ancillary (heading, gps)

Instrument failure

Communications failure beam velocities

e

transducer orientation

+
heading

Solution:
- Record multiple sources
- Switch to 2" source

- Reprocess later with 1°

ocean velocities

143: Things go wrong (system)



Intermittent loss or corruption of
ancillary data

poor serial -
feeds beam velocities
+

transducer _I(?rientation
heading
+
Solution: GPS
Record multiple sources >

Switch to 2" source
Reprocess with 1

ocean velocities

144: Things go wrong (system)



ADCP: what can go wrong

Viewed from the Perspective of:

« ADCP systems (components)

- Computer
- ADCP
- Ancillary: GPS, Heading

e Data flow (where does the problem occur)
 Manifestation in ocean velocities — examples

— Cross-track error (transducer angle)

- Along-track error (scale factor)

- Transition/maneuvering errors (lags in time or space)
- Depth-dependent bias (electrical noise or ringing)

145: Things go wrong



What can go wrong: in the ocean velocities

(1) Cross-track error:

— recovery requires accurate heading
— could be related to bad transducer angle

(2) Along-track error:

- may indicate a serious problem
— recovery may be possible, incomplete or ambiguous

(3) Transition/maneuvering error

- Lag or offset in time or space.
- might need to input the GPS-ADCP offset

(4) Depth-dependent bias

- Surface along-track bias: ringing
- Surface? Deep? Could be electrical noise, could be acoustic

146: Things go wrong (symptom)



What can go wrong: in the ocean velocities

(1) Cross-track error:

— recovery requires accurate heading
— could be related to bad transducer angle

(2) Along-track error:

- may indicate a serious problem
— recovery may be possible, incomplete or ambiguous

(3) Transition/maneuvering error

- Lag or offset in time or space.
— might need to input the GPS-ADCP offset

(4) Depth-dependent bias

- Surface along-track bias: ringing
— Surface? Deep? Could be electrical noise, could be acoustic

147: Things go wrong (symptom)



Symptom = Cross-Track Error
Cause = incorrect angle applied

Cross-track bias in ocean velocity from angle error:
(heading + transducer angle)

actual ship speed and heading
ocean
measured velocity velocity
Unmeas ﬂu&&@,ﬂﬂ gyro

in error

148: Things go wrong (angle, cartoon)



Symptom = Cross-Track Error
Cause = incorrect angle applied

Angle applied comes from
e Transducer angle (beam “3” clockwise from bow)
* Heading of ship

o If UHDAS,

« Reliable heading for each ping (eg gyro)
« Heading correction for each averaging period

e Calculated relative to devices such as Ashtech,
POSMYV, Seapath, Mahrs, Phins

149: Things go wrong (angle, source)



Symptom = Cross-Track Error
Cause = incorrect angle applied

Angle applied comes from
e Transducer angle (beam “3” clockwise from bow)

This is a constant value for the whole cruise
Examples of error in transducer angle follow...

150: Things go wrong (angle, constant)



Calibration: angle error -3.6deg

1
()

: 0
357 i | |
i, | L
CT1 ) L —
U
=
11_
1
34" t "%
LR (]
L
L
30 I

122% 1219y 120%W 119% 118%w

151: Things go wrong (angle, constant error)



Calibration: angle error -1.6

z5ory K

1
I

Tk T SN

Depth (km

1
i3

122y 121 My 120%y 1195y 118%y

152: Things go wrong (angle, constant error)



Calibration: angle error 0.4

u
A

Depth (k)

34N

1
i3

. = I
122%y 121y 120%™y 119y 1182

153: Things go wrong (angle, constant error)



Symptom = Cross-Track Error
Cause = incorrect angle applied

Angle applied comes from

Heading, which may be in error by

* A constant offset
* A time-dependent offset

Example follows ...

154: Things go wrong (angle, variable)



Phins-Gyro difference varies with time

knl99 4: (gyro-phins) statistics

s00[ Algyro) HEADING (phins) 360 deg
E 200 A
g 150 180 deg
100 .
- Heading
- . ; . ; 0 deg
heading correction: phins-gyro (bad = red)
1.0 v
g o3 0.5 deg
s 80 Heading error 0.0 deg
05 -0.5 deg
-1.0

—300 —240 —180 —120 60 0
minutes before Wed Nov 3 21:45:14 2010 UTC

Changes in ship's heading affect heading error
155: Things go wrong (angle, variable)



Effect of Time-Dependent Heading Error
on Ocean Velocties

1 degree error in heading means:
— 0.1m/s error in ocean velocity
— in the cross-track direction

headWg correction: phins-gyro (bad = red)

0.5 deg

0.0 deg
-0.5 deg

Heading error

—240 —180 —120 60 0
minutes before Wed Nov 3 21:45:14 2010 UTC

Changes in ship's heading affect heading error
156: Things go wrong (angle, variable)



MAHRS
- reliable
- not accurate

POSMV
- should be accurate
- but has glitches
- still good enough to
show the error in
MAHRS over latitude

Heading error with latitude

degrees

0.5

Mahrs - POSMV heading, Ron Brown CLIVAR 2014

watertrack calibration points

° RB1307 RB1304 ~ ¥¢~ W 8%
(A13.5S) (AL6N) ™ 3
2055 40°S 20°S 0° 20°N P R—TY
Latitude

157: Things go wrong (angle, variable)



What can go wrong in the ocean velocities

(1) Cross-track error:

— recovery requires accurate heading
— could be related to bad transducer angle

(2) Along-track error:

- may indicate a serious problem
- recovery may be possible, incomplete or ambiguous

(3) Transition/maneuvering error

- Lag or offset in time or space.
— might need to input the GPS-ADCP offset

(4) Depth-dependent bias
- Surface along-track bias: ringing

— Surface? Deep? Could be electrical noise, could be acoustic

158: Things go wrong (symptom)



Examples of along-track error

» Acoustic interference
 Underway bias (bad weather)
« Scale factor (NB150 soundspeed correction)

159: Things go wrong (along-track error)



Along-track Error

Bias towards zero in measured velocity
Alongtrack bias in ocean velocity

< @ occanveociy |\,

measured velocity

actual ship speed and heading
North
gyro

160: Things go wrong (scale factor, cartoon)



Examples of along-track error

e Acoustic interference

161: Things go wrong (along-track error)



Acoustic Interference: single ping

162: Errors

depth (m)

DSig nal Strength Ocean Velocity Percent Goo
200
200 - . 200
175
4150 5
400 - . 1400
4125 :
4100 o
600 - . 600
75 '
800 0 : ... {800
25 ;
U (east) V (north) :
i T R T
1000 -1 0 1 0 20 40 60 80 100000
seconds m/s percent
os75nb

heading correction: -3.52 deg, 2010/08/11 17:17:51 UTC



Acoustic Inference: averaged

163: Errors



164: Errors

Acoustic interference removed by CODAS processing

meters

meters

VMDAS ENX files:
Single-ping editing applied
Prior to averaging

VMDAS LTA files:
Unedited prior to averaging

ocean u, m/s
0 0 ' -

1 0.60 \ 0.60
100 | 0.45 100 1 A0.45
0.30 " ' \ g%g

“Hoas I 1 HO.
200 laoo % 200 | 'D'DD[;E

-0.15 {=0.
300! { o3 E 300} 1 1030
-0.45 -0.45
400 —{0.60 400 —=0.60

572 1374 1376 1378 137.2 I 13748
ocean v, mjs d-_ya‘h ‘}13&1?5
0= e S 0 ' L

0.60 : 0.60
0.45 100 W i *L h 0.45
0.30 g | g?g

1015 i 1 d0.
e, 5 o

l_0.15 i
T3 £ 300 -0.30
-0.45 —0.45
| ~0.60 400 =0.60

| L L
137.2 1374 1376 13738 137.2 1374 1376 13748
dday dday

- interference from OS75 on OS150
- bias towards zero in measured velocity results in
Bias “in the direction of motion” in ocean velocity
- ship was traveling Seattle-Honolulu, i.e. mostly southwest




Examples of along-track error

 Underway bias (bad weather)

165: Things go wrong (along-track error)



single-ping editing:underway bias

166: Errors

24°N

23.2°N
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360.40
signal return

360.45

360.35

360.45
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167:

Averaged (unedited) data:

Acoustic interference and underway bias (bubbles)

Errors

oceahn u, m/s

I I'I -'EHII.EHMI ity by
k F .‘ 1
e | '| 'Fh —
(L% 5
ry
B =
138.2 138.4 1386 138.8
ocean v, m/s
F' W 'lq.,lh 1 "'l!“u“WH' r"
o,
b | N
138.2 138.4 1386 138.8
dday

0.60
0.45
0.30
0.15
0.00
—0.15
—0.30
—0.45
—0.60

0.60
0.45
0.30
0.15
0.00
—0.15
—0.30
—0.45
—0.60



168: Errors

05150 underway bias due to poor weather conditions

acoustic
Interference
from OS75
on 05150

Biased pings mostly edited out, but
manual post-processing is required

Biased pings, due to bad weather

- bias towards zero in measured velocities

- bias in direction of motion in ocean velocities
- shorter profiles (degraded quality)




Examples of along-track error

« Scale factor (NB150 soundspeed correction)

169: Things go wrong (along-track error)



scale factor: alongtrack bias

| Figure Ho. 501
T 1 T3

| ) : ﬁ
20 . "
40 o ﬁ
g0 +—UABS (smoothr) T T T T | T

935 956 987 933 959 zle 991 992 993 994 995
-: t -

20 - | X ﬂ
40 - i y _ ﬁ
50— YABS (zmookhr) : : i

I I I I
893.5 895 .6 4957 855 895.49 899 8991 8992 993 99.4 935

i
20 £
40 %H
g0 PERCENT GOOD . . . . .
955 956 957 935 939 g9 951 992 933 934 995
E
E os| J6E 5
E q %ﬂ F"L.rt F:hn..ﬂ.r —4% r:
2 vL,_} e 5
-DS |_ I.-f'._.—n_,—'-\-ll ‘ilw—\_\_,.\_l,.l - 1 1 |:| ;f r'?
955 956 987 988 939 99 991 992 933 934 995 =
gdemao (dday 98,5 - 35.3) ™
l |

170: Things go wrong (scale factor, before)



After scale factor applied

[ % b Figuine Mo, S0
n =2 W
40 ;
(511 Uﬂﬂﬁ_{ﬁnmn_{hr’i T T T T T T T
895.5 495.6 9587 95.5 95.9 94 991 89492 8993 99 .4 899.5
20
40
50 | VYABS (smoothry ,

I I I I I
8935 45 .6 957 855 45.9 894 8951 8992 8993 8994 8995

o
20
40
g0 +— PERCENT GOOD : : : : : : :
435 456 457 450 45.49 94 991 492 993 994 995
LLr]
05 152
) L
E a I"-"'"-—ul::l"l&-qg My =4 F ~
- ] fs 1
—_— _ D_ 1
05k . | . , , 0E =
4935 456 457 450 45.49 94 991 8992 993 99.4 4995 %
L

gdemo [dday 38.5 - 33.5)

171: Things go wrong (scale factor, after)



What can go wrong in the data product

(1) Cross-track error:

— recovery requires accurate heading
— could be related to bad transducer angle

(2) Along-track error:

- may indicate a serious problem
— recovery may be possible, incomplete or ambiguous

(3) Transition/maneuvering error

— Lag or offset in time or space.
- might need to input the GPS-ADCP offset

(4) Depth-dependent bias

- Surface along-track bias: ringing
— Surface? Deep? Could be electrical noise, could be acoustic

172: Things go wrong (symptom)



Example: offset between ADCP and GPS
creates an artifact during maneuvering

ADCP
e /During turn

™ -

e o>
GPS Ship Spﬂ]e>
ADCP going e:@

173: Things go wrong (symptom)



Transducer offset from GPS--error occurs:

transition between on-station and underway

e
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r—-r—-mmg
LNcsen
e e T L

|
Ln
::ﬂt::n%
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!

...usin
g E 300 |
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location 600
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150 [ e e e el
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...using | ,
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. 150|
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174: Things go wrong (symptom)
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What can go wrong in the data product

(1) Cross-track error:

— recovery requires accurate heading
— could be related to bad transducer angle

(2) Along-track error:

- may indicate a serious problem
— recovery may be possible, incomplete or ambiguous

(3) Transition/maneuvering error

- Lag or offset in time or space.
— might need to input the GPS-ADCP offset

(4) Depth-dependent bias

- Surface along-track bias: ringing
- Surface? Deep? Could be electrical noise, could be acoustic

175: Things go wrong (symptom)



Example of bias due to ringing
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176: Things go wrong (symptom)AGc counts
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Example of bias due to Electrical Noise
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Appendix

* sensor_cfg.py block diagrams



sensor_cfg.py

## header comments

ignore_ADCPs = [] editable — ignore ADCP
. ignore_other_sensors = [] editable — ignore other sensor
Block d lagram of use_publishers = True zmg_publishers: True/False
sensor_cfg.py
shipabbrev = "km™ ship designation
This is a python program. ADCPs = [ set up communication
. " adcp1_setupdict, with ADCPs
Python is sensitive to e B
Case ]
Indentation common_opts ='-f %s-F-m1-H 2"' % (shipabbrev,)
) nb_opts = ‘“-rlE -c -I' :
Punctuation oswh_opts = "riE -c -0 -I' switches fc_Jr ser_asc
and ser_bin (logging)
sensors =[
adcp1_logdict,
adcp2_logdict, } — ™ settings for ser_bin

serial1_logdict, &

serial2_logdict,
serial3_logdict, - —» settings for ser_asc
serial4_logdict,
serial5_logdict,

serial6_logdict, /

1
speedlog_config = {} speedlog configuration
Publishers = [{},{}] zmq_publisher configuration
PEE NG redefine according to beginning:
Sensors = ...

(“ignore”, True/False)

179: Configuration if use_publishers==True:...



sensor_cfg.py : ADCP communications setup

adcp1_setupdict = {
‘instrument’ : ‘os75,

'setup’ : 'rdi_setup’,

‘terminal’ : ‘oswh_term’,
‘defaultcmd’ : 'os75 _default.cmd’,
‘commands’

‘datatypes’ : (‘os7 0s75nb’),

'wakeup_baud’': 9600

}
Only one editable field in this block: This “EA”
command must be similar to (within 5-10deg) of the
transducer angle, i.e. the angle beam 3 makes from
the bow (viewed clockwise from above).
ADCPs =[

adcp1_setupdict, set up communication

adcp2_setupdict with ADCPs

]

It is CRITICAL to get the EA command in the right ballpark.
A bad specification can irrevocably damage the data.
The Python program “EA_estimator.py” may help.

180: Configuration



181: Configuration

sensor_cfg.py: diagram for passive
serial logging setup

adcp1_logdict = { Two editable fields:
‘instrument’ : "os75',

'device’ < _'ttyUSB3’, > —» serial port [0,1,2,...7]

‘baud’ ——— baud rate
‘format’ : "binary’,
'subdir’ : 'os38’,
‘ext’ : 'raw’,
‘opt’ : oswh_opts
}
serial3_logdict = { Two editable fields:

‘instrument’ : "TADUS",

'device' <_: 'ttyR6', > ——» serial port
'baud’ : 9600, —» baud rate

‘format’ ¢ "ascii’, Th [
'subdir’ ‘ashtech’, IetS edat =
mE  eeu, L?t?cgssi%g
'strings’ ("SPASHR,ATT", '$GPGGA"),
tatangiit. & Condt sl TAKE CARE

opt’ : -tc’}

sensors =[
adcp1_logdict,
adcp2_logdict,
serial1_logdict,
serial2_logdict, )
serial3_logdict, - —» settings for ser_asc
serial4_logdict,
serial5_logdict,
serial6_logdict,

}' > settings for ser_bin
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