Calibration Analysis

Mei Sato and John Horne



Data collection
CTD profile

For each frequency-pulse
length combination: on
axis, beam pattern swing
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Calibration setup

- - 2 point anchor
- 3 down riggers
- harness and calibration sphere







Goal

* Determine G, and S, correction values

Pszc TS

Sy(R,P)= P +20log R+ 2aR -10log(— ) —2x.5, correction

TS(R,B) =

3271°

PGLA

P +40log R+ 2aR - 101log(— 6 .

http://support.echoview.com/WebHelp/Reference/Algorithms/E
chosounder/Simrad/EK60_Power_to Sv_and_TS.htm




Goal

* Determine G, and S, correction values
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{22
TS(R,E)=FE +40log R+ 2aR —101og( 1
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—> Update .ecs file with new G, and S, correction values
—> Update S, gain and S, correction values in ER or ES software

http://support.echoview.com/WebHelp/Reference/Algorithms/E
chosounder/Simrad/EK60_Power_to Sv_and_TS.htm



How to determine G, and S, correction values?

TS

- TS
calc. TS gain — measured theory + Gold

10log(Sa / Sa

measured theory)

calc. Sv gain =
8 )

+ Gy g+ 53,4

calc. Sa correction = calc. Sv gain — calc. TS gain

new G, = calc. Sv gain
new Sa correction = calc. Sa correction




Data analysis

Parameter settings for ER60

. Characterize sampling environment

. Theoretical TS/ S, correction values

. Measured TS/ S, correction values (Echoview)

. Calculate new G, and S, correction (Excel sheet)

=> Update .ecs file and acquisition software



1. Parameter settings
for ER60

Can change if needed

* S, correction

e transducer gain

e 3dB beam angle

e angle offset/sensitivity
e 2-way beam angle

Cannot change

e frequency

e transmitted pulse length
e transmitted power

g ECHOVIEW CALIBRATION SUPPLEMENT (.ECS) FILE (SimradExGORaw) L
¢ 7/12/2011 12:40:38 '
¢ I + e S e + - +

g | pefault |-->| Data File |--»| Fileset |--}| Sourcecal |-->| Localcal

¢ | settings | | setrings | settings | | settings | | settings

3 o + o o + i + o

# - settings to the right override these to their left.
# - see the Help file page "about calibration”.

‘-- R -

Y

version 1.00

¥ FILESET SETTINGS

¢ soundspeed = # (meters per second) [1400.00..1700.00] . ) .
¢ TvgRangeCorrection = # [None, BySamples, SimradEx500, Simradex&d, BioSonics, Kai
PulseLength, Ex300Forced]

¥ Tvgnangecorrect1nnaffset = # (samples) [-10000.00..10000.00]

¥ SOURCECAL SETTINGS

Sou
i Egsorpt1nnﬂoe¥f1c1ent = ol A FolgecipeTs per merer] 0. ooogo00. . 100, 000

EKEDsSacorrection = 0.0000 # (decibels) [-99.9900..99.9900]
EkEOTransducercain = 26.5000 # (decibels) [1.0000..99.0000]
Frequency = 38.00 # (kilohertz) [0.0L..10000.00]
Majoraxis3ddbBeamangle = 7.10 # (degrees) [0.00..359.99]
Majoraxisanglecffset = 0.00 # (degrees) [-9.99..9.99]
Majorﬂx1shng1e5ens1t1v1ty = 21.90 # [0.10..100.00]
Minoraxis3dbBeamangle = 7.10 # (degrees) [0.00..359,99]
Mineraxisangleoffset = 0.00 # (degrees) [-9.99..9,99]
Minoraxisanglesensitivity = 21.90 & [0.10,.100.00]
Soundspeed = 1500.00 # (meters per second) [1400.00,.1700,00]
TransmittedrPower = 200.00000 # (watts) [1.00000..30000.00000]
TransmittedPulseLength = 1.024 # (milliseconds) [0.001..50.000]
TvgRangeCorrection = SimradeEx60 # [Mone, Bysamples, Simradex500f simradExe0,
<ayio, PulseLength, ExS00Forced]
# TwowayBeamangle = -20.600000 # (decibels re 1 steradian) [-99.080000..-1.00
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sourcecal T2
# absorptioncCeefficient = 0.0373058 # (decibels per meter) [0.0000000..100.0000
EKG0sacorrection = 0.0000 # (decibels) [-99.9900..99.9900]
EkE0Transducercain = 27.0000 # (decibels) [1.0000..99.0000]
Frequency = 120.00 # (kilohertz) [0.01..10000.00]
MajoraxisidbBeamangle = 7.00 # (degrees) [0.00..359,99]
Majoraxisanglecffset = 0.00 # (degrees) [-9.99..9.99]
Ma]orﬂx1sﬂng1e5&ns1t1v1ty = 23.00 # [0.10,.100.00]
Minoraxis3dbBeamangle = 7.00 # (degrees) [0.00..359,99]
Minoraxisangleoffset = 0.00 # (degrees) [-9.99..9,99]
Minoraxisanglesensitivity = 23.00 & [0.10..100.00]
Soundspeed = 1500.00 # (meters per second) [1400.00,.1700.00]
TransmittedrPower = 1000.00000 & (watts) [1.00000..30000.00000]
TransmittedPulseLength = 1.024 # (milliseconds) [0.001..50,000]
TvgRangeCorrection = SimradeEx60 # [Mone, Bysamples, SimradeEx500, SimradeExe0, B
<aijo, PulseLength, ExS00Forced]
# TwowayBeamangle = -21.000000 # (decibels re 1 steradian) [-99.000000..-1.0000
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Depth {m)

2. Sampling Environment

Calibration
| sphere

9.5 10 10.5
Temperature (deg C)
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Sound speed (m/s)



2. Sampling Environment

0 0 0
transducer
s 3 Wiyt —] s 3 S A —]
4L gt
E -6¢ 10.45 A 6+1483.8
z Calibration
2 -8l -8}
sphere
10} 10}
12t 12t
-14 1 1 _14 1 1 _14 1 1 1 1
9.5 10 10.5 1 28 28.5 29 29.5 1480 1481 1482 1483 1481 1485
Temperature (deg C) Salinity (psu) Sound speed (m/s)

Use average value between transducer and calibration sphere depths

=> Put calculated sound speed (c) and absorption (o) values in .ecs file



TS (dB)

-30

3. Theoretical TS/ S, values

Frequency (kHz)

S, =4n(1852)2 1000 o i)

10%/10 2 (¥ = Two-way beam angle)



Data Analysis

Parameter settings for ER60

Physical environment

Theoretical TS/ S, correction values

Measured TS/ S, correction values (Echoview)
Calculate new G, and S, correction (Excel sheet)
=> Update .ecs file and data acquisition software

A

Y- TS r
calc. TS gain = 2 theol¥’+ Goiq
calc. Sv gain = theory) + G+ 53,4

2

calc. Sa correction = calc. Sv gain — calc. TS gain
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