Sonoscout User Manual

Learn how to use the Sonoscout app together with a PULSE LAN-XI module.

Note: This User Manual can also be found as online help within the Sonoscout app.
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What's New in Version 2.017

New Features

o CAN Recording:

o

Any raw CAN Signal can be converted to a profile, or tacho signal, and embedded
in the BKC file

CAN, OBD-Il and J1939 messages can be recorded together with analogue and
tacho channels using LAN-XI CAN Module Type 3058. Up to 6 CAN signals can be

displayed in real time
o Any CAN profile can be exported to a .csv file
o The raw CAN file can be exported to ASAM MDF format

CANdidate: This is a simple to use wizard which enables the user to create a .dbc file,

defining engine RPM, vehicle speed and throttle messages

Digital Head Recording: Using LAN-XI CAN Module Type 3058. Two (or four) of the
eight signal channels can be connected to one (or two) Digital Heads

Triggering Any signal channel, tacho profile, CAN signal, GPS speed or GPS position can

be used to start and/or stop the recording

Enhancements

Recording: Improvements to Loading and Saving Recording Setups

Metrics: Loudness and Sharpness as a function of Time, RPM or Speed
Create a speed profile channel from the recorded GPS data

Auto-scale font size for long file names

Double-touch on small time history to define a range which is the whole file
Markers: User can enter a description for each marker

What's New Message

The first time you run after updating to a new version a panel is automatically displayed
which summarises the new features and enhancements in the updated software.

This only appears once. After that you can find the What's New list in the User Guide.



Using Sonoscout

Using Sonoscout

These instructions are based on the following configuration:
e Sonoscout app
e Asingle LAN-XI input module (with 4-, 6-, 8- or 12-channels)
o A LAN-XI battery module
o A LAN-XI WLAN frame
o Installed Sonoscout license

If you do not have this configuration, you can only run Sonoscout in the Virtual Front-end
Mode.

For an introduction to Sonoscout NVH Recorder please see the video on the Briiel & Kjaer
page on YouTube: Sonoscout NVH Recorder. Other Sonoscout videos are also available on the
same page.



https://www.youtube.com/watch?v=ohpcHk4EFuM

Starting Sonoscout

To start Sonoscout:

1. From the Home screen tap the Sonoscout icon. Sonoscout opens in the Recording

Task:
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Recording Time Analysis Metrics GPS

Note: If Sonoscout does not detect a LAN-XI module, a warning message replaces the
LAN-XI type and serial number.

After startup, useful status information is also available in the Information dialogue:



Starting Sonoscout
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Setting up a Recording

Display Settings

1. Set Streaming to Off if you want to record the time files to the SD card of the LAN-XI
Module, and set Streaming to On if you want to record directly to the mobile device:

BK3050-105440 A-060

Load SETTINGS Save
Streaming 0
Frequency Range 25.6 kHz

2. Set the frequency range (module dependent). Data is sampled at 2.56* this frequency:
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Setting up a Recording

BK3050-105440 A-060
{ Settings  FREQUENCY RANGE

51.2 kHz

25.6 kHz v
12.8 kHz

6.4 kHz

3.2 kHz

1.6 kHz

0.8 kHz

0.4 kHz

0.2 kHz

0.1 kHz

When you run for the first time after installing the app the default Frequency range is
25.6 kHz for all modules.

Tap Settings to return to the Settings menu, and swipe from the right side of the
settings menu to the left side of the display to collapse the menu.

3. Alternatively, you can set up and/or review the complete channel table, see Setting up
a Channel Manually.

4. If you tap the Metadata icon ‘e , you can enter descriptive information before you
record each test:
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Defaults

Test Object: DemocCar

Engineer: Roger Williams
Location: Nurburgring

Description: Wide open thrattle

MARKERS

Note: This Metadata is also shown in PULSE™ Reflex.

You can also edit the metadata after you have made the recording. So, for
example, you could enter data in the Test Object, Engineer, and Location fields
before you make any recordings, and enter an appropriate description imme-
diately after each test has been recorded.

. Tap on Display Settings in the Settings menu to change the various display settings, as
required.

You can set the length of the time axis for the real-time History and Profile dis-
plays by selecting them in the Settings menu:
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Setting up a Recording

( Settings

History length
Profile length
SPECTRUM
Frequency Axis
Frequency Max.
Acoustic Weighting
Magnitude Min.
Magnitude Max.
GPS

Unit

Speed Max.

DISPLAY SETTINGS

< Displ...ttings
50 ms
100 ms
500 ms
200 ms
10 s
500 ms
1s
Linear
2s
2k Hz
Linear
( Displ...ttings
0 dB
500 ms
90 dB
1s
2s
km/h
5s
100 km/h
10s
20s

HISTORY LENGTH

PROFILE LENGTH

You can choose whether you want to use a Linear or Log frequency axis for the
real-time Spectrum display and whether to apply an acoustic weighting (to sound

pressure channels only).
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{ Settings ~ DISPLAY SETTINGS

History length
Profile length
SPECTRUM
Frequency Axis
Frequency Max.
Acoustic Weighting
Magnitude Min.
Magnitude Max.
GPS
Unit

Speed Max.

500 ms
10s £ Displ..ttings FREQUENCY AXIS
Linear
Linear /Log
2k| Hz
Linear < Displ...ttings ACOUSTIC WEIGHTING
0 dB Linear
90 dB A-weighted
B-weighted
km/h C-weighted
100 km/h D-weighted

The GPS settings define the units which will be used for the GPS Speed Profile in
both the real-time display and also in the post-processing display in the GPS task.

You can also specify the Magnitude and Frequency ranges for the real-time Spec-
trum. Sound and non-sound channels can have different magnitudes:

14
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Setting up a Recording

{ Settings  DISPLAY SETTINGS

History length 500 ms
Profile length 10s
SPECTRUM
Frequency Axis Linear
Frequency Max. 2k Hz
Acoustic Weighting Linear
Magnitude Min. 0O dB
Magnitude Max. 90 dB
GPS
Unit km/h
Speed Max. 100 km/h
Pre-trigger

Pre-trigger continuously records and holds in memory the last N seconds of signals so that the
Record button can be pressed after an event has occurred without loss of data. Provided the
event happened within the N second period, it will be included in the recorded file.
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[ i Bk3058-010008 B-080

T 00:00:04 3
Off
{ settings  TRIGGERING T ®
v

5s
Pre-trigger 5s / @
10s
Trigger Start Enabled
20s
Trigger Stop Off
30s

60 s X

Pre-trigger can be used together with any combination of Manual Trigger, Trigger Start, Trig-
ger Stop and Auto-stop.

Auto-stop

Auto-stop automatically stops the recording the specified time after the recording was star-
ted (manually or by pre-triggering).
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Setting up a Recording

Load SETTINGS Save
Streaming o  settings AUTO-STOP
Frequency Range 25.6 kHz Off
Triggering Off oS
Auto-stop 10s —— 10 s
File Settings Bke 20 s
Testing/Test_xxx.Bkc
Display Settings 30s
CHANNELS Calibrate Detect = Reset 60s
Ch1: Driver Left o

CCLD: On Sensitivity: 50mV [ Pa

Ch2: Driver Right

CCLD: On Sensitivity: 50mV | Pa

Ch3: Engine Tacho

Tacho source: "Engine" Pulses/Unit: 2.00

Ch4: Wheel Tacho

Tacho source: "Wheel (km/h)" Pulses/Unit: 1.46

Chb: Left Front Wheel Z

CCLD: Off Sensitivity: 0.1V / m/s?

Ch6: Left Rear Wheel Z

CCLD: On Sensitivity: 0.1V | m/s?

o O

<

There is an indication on the button of how much recording time remains.

17
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Setting up a Channel Manually

Open the module settings menu in the Recording task (see below). This menu also includes
the channel list, which allows you to set up your front end:

iPad = 15:21 4 90% W}
il ] ex3050-105440 A-060 Spectrum l Profile | GPS l CAN J Sonoscout™ @
BK3050-105440 A-060 o 2 3 4 5 6
Load SETTINGS Save
0.00V @
Streaming D 000V @
0.00V @
Frequency Range 25.6 kHz
000V @
Pre-trigger Off 000V @
Auto-stop Off 000V @
File $ettings Bkc File Channel 1
Demo/ Test_xxx.Bkc 2
Display Settings
CHANNELS Calibrate Detect Reset 1
Ch1: Left (/]
CCLD: Off Sensitivity: 0.175V | Pa ;
Ch2: Right R
CCLD: Off Sensitivity: 0.175V | Pa 7;‘
Ch3: Eng Tach Q =
Tacho source: "Engine" Pulses/Unit: 2.00
Ch4: Can Throttle (] !
CCLD: Off Sensitivity: 0.1V [ %
Chs: CAN Rpm (]
CCLD: Off Sensitivity: TmV | RPM 2
. 0 0.25 0.5 0.75 1
ChB: CAN S.pged o S
CCLD: Off Sensitivity; 40mV [ Km/h
e Ao oll 2L 28y
Recording Time Analysis Metrics GPS

The type and serial number of the LAN-XI module you are using will appear at the top of the
settings menu, and all channel settings will be at their default setting.

If you have TEDS transducers connected, tap Detect and the system will automatically fill in
the details. The Detect button flashes whilst the system is detecting.

If you want to save any of the settings you have changed, tap Save.
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Setting up a Channel Manually

Note: The Reset button does not reboot the LAN-XI module, it only resets the entries in this
form by restoring them to their default settings.

TEDS Detection

When a TEDS transducer is detected. The following settings are automatically set:
e CCLD or 200 Volt Polarisation as appropriate
o Filters:
o 7.0 Hz for accelerometers
o 22.4 Hz for microphones
e Channel Type = Signal
e Grounded

The exception is the Laser Tacho Probe Type 2981, where the following settings are used:
o CCLD
e 7.0 Hz Filter
e Grounded
e Channel Type = Tacho
o Pulses per Rev =1
o Tacho Threshold = 50% Relative

If Binaural Recording Headphones Type 4965 are connected to a Type 3053-B-120 module
the voltage range is set to 1 Volt after a Detect operation.

Procedure

If you are not using TEDS transducers, you can enter the values manually by selecting the
channel and working through the following procedure:

20



1. Select the channel by tapping the relevant channel name in the channel list:

CHANNELS Calibrate Detect Reset

Ch1: Channel 1 Q

CCLD: Off Sensitivity: 1V | V

Ch2: Channel 2
CCLD: Off Sensitivity: 1V [ V

Ch3: Channel 3
CCLD: Off Sensitivity: 1V [ V

Ch4: Channel 4
CCLD: Off Sensitivity: 1V [ V

Chb5: Channel 5
CCLD: Off Sensitivity: 1V / V

Ch6: Channel 6

CCLD: Off Sensitivity: 1V [ V

(< JO < TR < R

2. Enable the channel by tapping Enabled On and, if required, tap CCLD On and enter the
maximum default value for the Profile display (Profile Max):

21



Setting up a Channel Manually

< Settings CHANNEL 2

Enabled C
Channel Type Signal
Range 10 Vpeak
HP Filter 70 Hz
Floating L
Name Channel 2
CCLD (
Transducer None
Sensitivity v/V
Default Display History
History Max 4

3. Choose the channel type: Signal, Tacho or CAN:

{ Channel2  CHANNEL TYPE
Signal v
Tacho

CAN Voltage

22



4. In the Name field, delete the default name and enter a new name:

< settings CHANNEL 2

Channel Type Signal
Range 10 Vpeak
HP Filter 70 Hz
Floating <
Name Microphoned &

When finished tap Done on the keyboard.

5. In the Sensitivity field, enter the sensitivity value and select the unit from the list that
appears when you tap Unit:

23



Setting up a Channel Manually

{ Channel2  SENSITIVITY

Sensitivity 0.24
Unit Pa £ Sensitivity UNIT

Gain 1.000 v

Pa v

RPM
%

km/h

Other Pa

Note: Negative sensitivities are supported (these are needed for charge con-
verters).

6. Choose the Default Display type, which is what the display will automatically switch to
when you select the channel:

24



< Channel 2 DEFAULT DISPLAY

History v
Spectrum

Profile

7. Alternatively, you can set up and/or review the complete channel table. To view, tap on
the handle on the right to open the display:

iPad ¥ 15:23 % B4% ¥
o [ ex3050-105440 A-060 Spectrum l Profile | GPS l CAN J Sonoscout™ @
Calibrate  Detect Reset Close
Ch.Enabled Range HP Filter Name CCLD Sensitivity Unit Gain Max. input
1 v 10 Vpeak 7.0 Hz ~ Channel 1 None 1 VIV ~| | 1.000 10.0 V
2 ¥ 10 Vpeak 7.0 Hz ~ Microphone None 0.24 v/ 1.000 146 dB
3 v 10 Vpeak 7.0 Hz ~ Channel 3 MNone v
4 10 Vpeak 7.0 Hz ~ Channel 4 None Pa v
5 v 10 Vpeak 7.0 Hz ~ Channel 5 None N
B 10 Vpeak 7.0 Hz ~ Channel 6 None b
m/s?
g
mfs
m
RPM
%
Other
oo e ollo [
Recording Time Analysis GPS

To change any of the channel settings, just tap on the relevant item in the table,
for instance Unit, as in the example above.
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Calibration

1. Swipe and open the settings menu on the left side of the display and tap Calibrate to
start the calibration:

Load SETTINGS Save
Streaming O
Frequency Range 25.6 kHz
Pre-trigger Off
Auto-stop Off
'Ir:el!s? nsgfttTi?s?_ixx Bkc Bke
Display Settings
CHANNELS Calibrate Detect Reset
Ch1: Microphone (]

CCLD: On Sensitivity: 53.82mV / Pa

Ch2: Accelerometer
CCLD: On Sensitivity: 10.01mV [ m/s®

Ch3: Channel 3
CCLD: Off Sensitivity: 1V | V

Ch4: Channel 4

CCLD: Off Sensitivity: 1V [/ V

Ch5: Channel 5
CCLD: Off Sensitivity: 1V | V

Ch6: Channel 6 (V]

CCLD: Off Sensitivity: 1V | V

(< I < < <

Alternatively, swipe the right side of the display to open the full width channel set-
tings table (see below), and tap Calibrate to start the calibration:

26



Calibration

iPad = 17:28 + 100% 55 4
fi BK3050-105440 A-060 S spectrum | Profile | 6PS | CAN ] Sonoscout™ @
Calibrate Detect Reset Close
Ch.Enabled Range HP Filter Floating Name CCLD Transducer Sensitivity Unit Gain Max. input
1 v 10 Vpeak v 224Hz ~ Microphone v 4189-A-021 2769594  53.82m V/ Pa ~| 1038 160 dB
2 |« 10 Vpeak ~ 70 Hz ~ Accelerometer v 4507-B-004 | 32361 10.01m VI mjst ~| 1017 1016 m/s?
3 v 10 Vpeak v | 70Hz ~ Channel 3 None 1 ViV ~ | 1.000 10,0V
4 10 Vpeak v 70 Hz ~ Channel 4 None 1 ViV ~ | 1000 100V
5 10 Vpeak | 70Hz ~ Channel 5 None 1 ViV ~| 1.000 10,0V
6 10 Vpeak v 70 Hz ~ Channel 6 None 1 ViV ~ | 1.000 10,0V

(T A ollo ¥

Recording Time Analysis Metrics GPS

The calibration progress dialogue appears:

r ~
Ch. Calibrator Status Gain oK Close

1 [Auto v 1.000 [ ]

2 [Auo v 1.000 )

3 |Auto v 1.000
4 Auto ~ 1.000
5 |Auto ~ 1.000

6 |Auto v 1.000

27



If all the calibrators are turned off, the dialogue is blank apart from the peak
meters which start to display a 30 second peak history.

As soon as you turn on the calibrator it is detected (indicated by the yellow bar)
and its type number is shown on the Calibrator drop-down:

r

Ch. Calibrator Status Gain oK Close
1 Mic4z31  ~ Detected 1.000 I
2 [Awo v 1.000 [
3 |Auto ~ 1.000
4 | Auto ~ 1.000
5 | Auto > 1.000
6 Auto ~ 1.000

Calibration will then begin automatically, indicated by the red bars (this takes
approximately 6 seconds):

r bl

Ch. Calibrator Status Gain oK Close

1 micazst  ~  MeEllIEleN 1.000 I

2 Accazaa ~  [NeEIETNSE  1.000 |
3 Auto ~ 1.000
4 |Auto ~ 1.000
5 | Auto v 1.000
6 |Auto ~ 1.000

Note: The system can calibrate all channels simultaneously, if required. (The fig-
ure shows just two.)
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Calibration

A successful calibration is indicated by a green Calibrated button, the new Gain
factor is displayed in the table and the OK checkbox is ticked:

Ch. Calibrator Status Gain OK Close
1 Calibrated [EREeKII
Edit Calibrator List 7 &
Auto 10
Mic 4231 0
Frequency: 1000.000 Hz Level: 94.0 dB Tolerance: 1.0 dB
Mic 4231+ 10
Frequency: 1000.000 Hz Level: 114.0 dB Tolerance: 1.0 dB
Acc 4294 )0
Fregquency: 159.200 Hz Level: 10.00 mjs® Tolerance: 1.0 dB
Mic 4228
Frequency: 251.200 Hz Level: 124.0 dB Tolerance: 1.0 dB

New Calibrator
Frequency: 1000.000 Hz Level: 94.0 dB Tolerance: 1.0 dB

—_

If you want to re-calibrate an individual channel, uncheck the relevant OK check-
box and the system will automatically re-calibrate that channel.

It is also possible to add a user-defined calibrator, or edit the properties of a cal-
ibrator (e.g., to change the level from 94.0 to 94.5 dB for HATS transducers). Sim-

ply tap the down arrow next to the Calibrator drop-down and add calibrators (or
change amplitude tolerances, etc) in the list that appears.

2. When all Calibration is finished, tap the Close button and all the checked Gain factors
will replace the previous values in the channel settings table.
You are now ready to start recording, see Recording.

If you want to edit an existing calibrator, define your own Calibrator or calibrate a transducer

with unknown sensitivity, click the link.
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Editing an Existing Calibrator

1. From the Calibrator progress dialogue tap the Auto calibrator button:

r 3
Ch. Calibrator Status Gain OK Close
1 [Auo v 1.000 TSI
2 lAuto v 1.000 1
3 lAuo v 1.000 0
4 Awo v 1.000 (AN A
5 |Auto v 1.000 AT
6 |Auo “ 1.000 ITE

2. Tap Edit to edit an existing calibrator and select the calibrator you wish to modify:

Edit Calibrator List

Auto v

Mic 4231

Frequency: 1000.000 Hz Level: 94.0 dB Tolerance: 1.0 dB
Mic 4231+

Frequency: 1000.000 Hz Level: 114.0 dB Tolerance: 1.0 dB

Acc 4294

Frequency: 159.200 Hz Level: 10.00 m/s* Tolerance: 1.0 dB

Mic 4228

Frequency: 251.200 Hz Level: 124.0 dB Tolerance: 1.0 dB

New Calibrator

Frequency: 1000.000 Hz Level: 94.0 dB Tolerance: 1.0 dB

30



Editing an Existing Calibrator

3. This opens a table of editable values:

£ Calibrator List Calibrator

Name Mic 4231
Frequency 1000 Hz
Level 94 dB
Tolerance 1 dB
Unit Pa

4. Enter the changes:

£ Calibrator List Calibrator

Name Mic 4231
Frequency 1000 Hz
Level dB
Tolerance 1 dB
Unit Pa

31



5. Return to the Calibrator list and check the details have changed:

r

Edit Calibrator List

Auto
Frequency: 1000.000 Hz Level: 94.5 dB Tolerance: 1.0 dB

Mic 4231

Frequency: 1000.000 Hzf Level: 94.5 dB Jlolerance: 1.0 dB
Mic 4231+

Frequency: 1000.000 Hz Level: 114.0 dB Tolerance: 1.0 dB
Acc 4294

Frequency: 159.200 Hz Level: 10.00 m/s* Tolerance: 1.0 dB
Mic 4228

Frequency: 251.200 Hz Level: 124.0 dB Tolerance: 1.0 dB

New Calibrator
Frequency: 1000.000 Hz Level: 94.0 dB Tolerance: 1.0 dB

Note: The changes you make to standard calibrators are not stored permanently. They will
revert back once you close the Calibration form. If you wish to keep the changes, create a cus-
tom calibrator as described in Defining Your Own Calibrator.
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Defining Your Own Calibrator

1. From the Calibrator progress dialogue tap the Auto calibrator button:

r

Ch. Calibrator Status Gain OK Close i
Auto v 1.000 RN
Auto v 1.000 1

3 lAuo v 1.000 0

4 Awo v 1.000 (AN A
Auto v 1.000 AT

6 |Auo “ 1.000 ITE

2. Tap Edit to enable editing of the calibrator:

r

Edit Calibrator List

Auto v

Mic 4231

Frequency: 1000.000 Hz Level: 94.0 dB Tolerance: 1.0 dB

Mic 4231+

Frequency: 1000.000 Hz Level: 114.0 dB Tolerance: 1.0 dB

Acc 4294

Frequency: 159.200 Hz Level: 10.00 m/s® Tolerance: 1.0 dB

Mic 4228

Frequency: 251.200 Hz Level: 124.0 dB Tolerance: 1.0 dB

New Calibrator

Frequency: 1000.000 Hz Level: 94.0 dB Tolerance: 1.0 dB

33



Defining Your Own Calibrator

3. Tap Add to create a new calibrator:

Done Calibrator List Add
Mic 4231

Frequency: 1000.000 Hz Level: 94.5 dB Tolerance: 1.0 dB

Mic 4231+

Frequency: 1000.000 Hz Level: 114.0 dB Tolerance: 1.0 dB

Acc 4294

Frequency: 159.200 Hz Level: 10.00 m,u's2 Tolerance: 1.0 dB

Mic 4228

Fregquency: 251.200 Hz Level: 124.0 dB Tolerance: 1.0 dB

4. Select New Calibrator and enter the Name and Settings:

Done Calibrator List Add
Mic 4231
Frequency: 1000.000 Hz Level: 94.5 dB Tolerance: 1.0 dB
Mic 4231+
Frequency: 1000.000 Hz Level: 114.0 dB Tolerance: 1.0 dB
Acc 4294
Frequency: 159.200 Hz Level: 10.00 mjs? Tolerance: 1.0 dB
Mic 4228
Frequency: 251.200 Hz Level: 124.0 dB Tolerance: 1.0 dB
r
New Calibrator - : .
Frequency: 1000.000 Hz Level: 94.0 dB Tolerar ( Callbrator List Callbrator
Name Special
Frequency 1000 Hz [ . .
< Calibrator Unit
Level 80 dB
Pa
Tolerance 1 dB )
m/s
Unit Pa
g
m/s
Other

5. Return to the Calibration List where you will see the calibrator you have just created:
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Done Calibrator List Add

Mic 4231

Freguency: 1000.000 Hz Level: 924.5 dB Tolerance: 1.0 dB

Mic 4231+

Freguency: 1000.000 Hz Level: 114.0 dB Tolerance: 1.0 dB

Acc 4294
Frequency: 159.200 Hz Level: 10.00 m/s* Tolerance: 1.0 dB

Mic 4228

Freguency: 251.200 Hz Level: 124.0 dB Tolerance: 1.0 dB

Special
Frequency: 1000.000 Hz Level: 80.0 dB Tolerance: 1.0 dB

6. This is saved in the global.settings file and will always appear in the Calibrator list in
future:

Edit Calibrator List

Auto v

Mic 4231

Frequency: 1000.000 Hz Level: 94,5 dB Tolerance: 1.0 dB

Mic 4231+
Freguency: 1000.000 Hz Level: 114.0 dB Tolerance: 1.0 dB

Acc 4294
Frequency: 159.200 Hz Level: 10.00 m/s?® Tolerance: 1.0 dB

Mic 4228
Frequency: 251.200 Hz Level: 124.0 dBE Tolerance: 1.0 dB

Special
Frequency: 1000.000 Hz Level: 80.0 dB Tolerance: 1.0 dB

7. You can delete custom calibrators (but not standard calibrators) by swiping to the left
over the entry you wish to delete while in Edit mode:
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Defining Your Own Calibrator

Done Calibrator List Add
Mic 4231

Fregquency: 1000.000 Hz Level: 94.5 dB Tolerance: 1.0 dB

Mic 4231+

Freguency: 1000.000 Hz Level: 114.0 dB Tolerance: 1.0 dB

Acc 4294

Frequency: 159.200 Hz Level: 10.00 m/s® Tolerance: 1.0 dB

Mic 4228

Frequency: 251.200 Hz Level: 124.0 dB Tolerance: 1.0 dB

1000.000 Hz Level: 80.0 dB Tolerance: 1.0 dB DE"EtE

36



Calibrating a Transducer with Unknown Sensitivity

1. Manually enter the appropriate settings for the transducer in the Channel table.
Remember to enter a name and serial number for the transducer and also enter '1' for
the sensitivity, this is important:

Ch.Enabled Range HP Filter Floating Name CCLD Transducer Sensitivity Unit Gain Max. input
1 v 10 Vpeak v 70Hz ~ My microphaone v Mine 1 v ~ | 1.000 100V
bl 10 Vneak  ~ | 70 H7 ~ Channel 2 Nane 1 VW ~ | 1000 mnaowv

2. Open the Calibration form and select the Calibrator you wish to use. It may Auto cal-
ibrate but if this is not what you want to do, select the preferred calibrator, uncheck
the OK checkbox and it will repeat the calibration with the calibration settings you selec-
ted. It will calculate a Gain factor which is 1/Sensitivity:

rCh. Calibrator Status Gain oK Close |
1 [Moazst 20011 o

3 Awo v 1.000 EERYIID
4 [0 v 1.000 RN
s o 1000 QS
6 o~ 1000

3. When you tap Close to close the Calibration form, 1/Gain is entered as the sensitivity in
the Channel table and the information is stored in the front-end.calib file:

Ch.Enabled Range HP Filter Floating Name CCLD Transducer Sensitivity
1 10 Vpeak v | |70 Hz ~ My microphone v Mine 1 49.97m
> AN Wrmasl v FhHz v Thannal 7 MAanao 1

37
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Setting up a Tachometer

1. Select the channel you wish to assign to a Tacho signal:

Load SETTINGS Save
Streaming o
Frequency Range 25.6 kHz
Pre-trigger Off
Auto-stop Off
Flle Settings Bke
Testing/ Test_xxx.Bkc

Display Settings
CHANNELS Calibrate Detect Reset
Ch1: Left (/]
CCLD: Off Sensitivity: 0.175V | Pa

Ch2: Right

CCLD: Off Sensitivity: 0.175V [ Pa
Ch3: Eng Tach

Tacho source: "Engine" Pulses/Unit: 2.00

Ch4: Can Throttle

CCLD: Off Sensitivity: 0.1V | %

Ch5: CAN Rpm
CCLD: Off Sensitivity: 1TmV / RPM

Ch6: CAN Speed

CCLD: Off Sensitivity: 40mV /{ Km/h

(< < O < T < JR<
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Setting up a Tachometer

2. Select Tacho as Channel Type:

< Settings CHANNEL 3

Enabled o
Channel Type Tacho
Range 10 Vpeak
HP Filter DC
Name Engine Tacho
CCLD <
Sensitivity WV /V
Tacho Engine
Default Display Profile
Profile Max 7k
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3. Enter a name for the Tacho channel:

< Settings CHANNEL 3

Enabled O
Channel Type Tacho
Range 10 Vpeak
HP Filter DC
Name Engine Tacho
CCLD L
Sensitivity WV /V
Tacho Engine
Default Display Profile
Profile Max 7k
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Setting up a Tachometer

4. Choose the default display type and the maximum value for the profile display:

{ Settings ~ CHANNEL 3

Enabled o
Channel Type Tacho
Range 10 Vpeak
HP Filter DC
Name Engine Tacho
CCLD L
Sensitivity W /V
Tacho Engine
Default Display Profile
Profile Max 7k

Real-time data will be displayed from 0 to this value.

5. Select Source type (either engine or wheels), enter the Pulses/Rev. (or pulses per dis-
tance), and enter the relative trigger Level(in % of full range), or absolute value in
Volts:
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< Channel 3 TACHO

Source Engine
Pulses/Rev. 2 000000
Threshold Relative

Level 50.00 %

Slope Positive

Hold-off (%) £ Tacho SOURCE

[ v
Missing Tooth Engine

Smoothing Wheel (km/h)

Dropout corr. Wheel (m/s)

Wheel (mph)

For the Absolute Threshold, enter the Threshold Level in Volts:

< Channel 3 TACHO

Source Engine
Pulses/Rev. 2.000000
Threshold Absolute
Level 15 V

[ o] PP N aldliia

For Relative Threshold, enter the threshold level as a percentage of the dif-
ference between the maximum and minimum value of the tacho pulse.
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Setting up a Tachometer

( Channel 3 TACHO

Source Engine
Pulses/Rev. 2.000000
Threshold Relative
Level 50 %

ClAana DAritivinA

The threshold is continuously adapting to match the incoming signal, so if you
have a tacho pulse whose amplitude or mean value is continually fluctuating, the
threshold line will move up and down in the real-time History display to ensure
an optimal triggering.

7. When done, tap < B (if applicable) and Channel X, then ( Settings |
return to the Settings menu. Swipe to the left to close the Settings menu.

8. If you tap the Profile button on a tacho channel, a large digital readout is super-
imposed on the real-time profile plot. The numbers are semi-transparent so that the
curve can also be seen:
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iPad = 15:24 T % 90% )

EVirtualFronbend [ History | Spectrum GPS | CAN] Sonoscout™ @

Virtual Front-end 1 2 e 4 5 &
< Techo SHeoTe 259 Pa  CEEEEEEEEEEEED © B —
Off 213P: QD © I N
1 8.32v
832V G D
2 123ms'  CEEED © CEE T T T
3 » 175 ms’ QU © i 5
2 Test_009.bkc Engine Tacho 3
7k
5

Bk

5k

4k

Profile [RPM]

3k

- 4939.9 RPM

Time [s]

oo - ali Sy 22

Recording Time Analysis Metrics GPS

9. If you select Smoothing from the Settings menu (see above), the real-time tacho pro-
files can be smoothed using a simple linear moving average.

In Pre-recording mode the Smoothing Settings menu can be left open so that you
can immediately see the effect of changing the smoothing factor

Setting up to Record AES Signals

1. Select the channel you wish to assign as AES.
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Setting up a Tachometer

BK3058-010008 B-080

Load SETTINGS Save
Triggering Off
Auto-stop Off
File Settings Bke

Testing/Test_xxx.Bkc

Display Settings

CAN Settings
CHANNELS Calibrate Detect Reset
Ch1: Driver Left o

CCLD: Off Sensitivity: 0.2V [ Pa

Ch2: Driver Right @ @

CCLD: Off Sensitivity: 0.2V / Pa

Ch3: AES Left Q
CCLD: Off Sensitivity: 1V |/ Pa

Ch4: None

CCLD: Off Sensitivity: 1V | V

Ch5: Engine Tacho 2ppr (V)

Tacho source: "Engine" Pulses/Unit: 2.00
Ch6: Channel 6
CCLD: Off Sensitivity: 1V | V

Ch7: AES Right @

CCLD: Off Sensitivity: 1V [ Pa

Note: If you are using a digital artificial head you will need to use a pair of input chan-
nels
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2. Select Channel Type = AES.
{ Channel3  CHANNEL TYPE
Signal

Tacho

CAN Voltage ®

AES v

3. Enter a name, sensitivity etc., for the channel.

< settings CHANNEL 3

Enabled O
Channel Type AES
HP Filter @ DC
Name AES Left
Sensitivity 017V | Pa
Signal Delay 0 ms
Default Display History
History Max 10

Most AES transducers (e.g., digital artificial heads) use Analogue-Digital converters to gen-
erate the AES signal. This introduces a time delay.

Also, in the Type 3058 LAN-XI module, the incoming digital signals are converted back to ana-
logue voltages which introduces a further delay.

The Signal Delay correction is used to time-shift the AES signals so that they are precisely
time-aligned with the other analogue channels:
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Setting up a Tachometer

< Settings CHANNEL 3

Enabled O
Channel Type AES
HP Filter DC
Name AES Left
Sensitivity 017V | Pa
Signal Delay 0 ms
Default Display History
History Max 10
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Setting up a CAN Voltage Channel

1. Select the channel you wish to assign to a CAN Voltage:

Load SETTINGS Save
Streaming o
Frequency Range 25.6 kHz
Pre-trigger Off
Auto-stop Off
F|Ie Settings Bke
Testing/ Test_xxx.Bkc

Display Settings
CHANNELS Calibrate Detect Reset
Ch1: Left

CCLD: Off Sensitivity: 0.175V | Pa

Ch2: Right

CCLD: Off Sensitivity: 0.175V [ Pa
Ch3: Eng Tach

Tacho source: "Engine" Pulses/Unit: 2.00

Ch4: Can Throttle

CCLD: Off Sensitivity: 0.1V | %

Ch5: CAN Rpm
CCLD: Off Sensitivity: 1TmV / RPM

Ch6: CAN Speed (/]

CCLD: Off Sensitivity: 40mV /{ Km/h

(< < I JO < I <

2. Select CAN Voltage as Channel Type, enter a name for the channel, choose the default
display type and enter the maximum value for the profile display:
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Setting up a CAN Voltage Channel

< settings CHANNEL 5

Enabled O
Channel Type CAN Voltage
Range 10 Vpeak
HP Filter DC
Name CAN Rpm
Sensitivity TmV / RPM
Default Display Profile
Profile Max 7k

Real-time data will be displayed from 0 to the Profile Max value.

Enter the sensitivity in Volts per Unit - this calibration factor is dependent on the
device you use to convert CAN messages to analogue signals. (For example, if
you are using the 4-ch. CAN to Analogue Converter ZH-0700, it has its own cal-
ibration procedure which produces the correct sensitivity to enter in this field.)

Setting up Triggering

Sonoscout has very flexible triggering functionality where the Start Trigger and End Trigger
thresholds can be defined using any combination of the following:

e Manual

e The level of a signal channel

o The level and slope of a profile measured using a tacho (or CAN-voltage converter)

o The level and slope of any CAN bus signal

o The level and slope of the speed profile measured using the built-in GPS

e The Location (i.e., latitude and longitude ) measured using the built-in GPS, or from

Google Maps

Here are some triggering examples:
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{ Trigger Start  TRIGGER SOURCE £ Trigger Start  TRIGGER SOURCE

<GPS Channel Profile > { Channel Profile CAN >
Driver Left Engine Tacho 2ppr
Driver Right
AES Left
AES Right
{ Trigger Start  TRIGGER SOURCE < Trigger Start SETTINGS
< Profile CAN Signal GPS > <CAN GPS Channel»
EngineRpm (0x100) GPS Speed
VehicleSpeed (0x100) Location Edit

ThrottlePedal (0x200) Smooth Start

Engine RPM Smooth End
Vehicle Speed Rough Start
Rough End

Throttle position

Setting up a Trigger Sequence
1. Tap the Triggering option.
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Setting up a CAN Voltage Channel

BK3058-010008 B-080

Load SETTINGS Save

Streaming O

Frequency Range @ 12.8 kHz

Triggering Off
Auto-stop Off
File Settings Bke

Testing/Test_xxx.Bkc

Display Settings

CAN Settings

CHANNELS Calibrate Detect Reset
Ch?1: Driver Left (V)
CCLD: Off Sensitivity: 0.2V / Pa
Ch2: Driver Right (/]
CCLD: Off Sensitivity: 0.2V [ Pa
Ch3: AES Left @
CCLD: Off Sensitivity: 1V | Pa
Ch4: None
CCLD: Off Sensitivity: 1V | V
Ch5: Engine Tacho 2ppr o

Tacho source: "Engine" Pulses/Unit: 2.00

2. Choose which trigger to set up, Start or Stop.
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{ settings  TRIGGERING

Pre-trigger ® Off

Trigger Start Off

Trigger Stop Off

3. Tap Trigger Source and select the trigger signal from the list of those available in your
current recording setup.

< Triggering TRIGGER STOP ( Trigger Start  TRIGGER SOURCE

Enabled @ . {GPS Channel Profile

Trigger Source > Driver Left v
Driver Right

Trigger Level 0 AES Left

Trigger Slope Negative Slope AES Right

4. Enter the triggering parameters. These will depend on the trigger source type you have
selected. In this example, a signal channel has been chosen so the only entry is the
threshold level in engineering units.
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Setting up a CAN Voltage Channel

< Triggering  TRIGGER START

Enabled @ \

Trigger Source Channel
Driver Left

Trigger Level 1 Parms
Trigger Slope Positive Slope

5. You can enable the trigger in the panel.

(Triggering TRIGGER START

Enabled O

Trigger Source ® Channel

Driver Left
Trigger Level 1 Parms
Trigger Slope Positive Slope

However, it is recommended that you leave it in disabled mode as it is more con-
venient to enable it in real-time as described below.

Running a Recording Sequence with Triggers

O

1. Start Pre-recording, tap
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iPad =

E] E BK3058-010008 B-080

00:00:00.0

@ GPS inactive

2. Triggers disabled. Tap to enable.
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Setting up a CAN Voltage Channel

iPad =

|j E BK3058-010008 B-080
00:00:00.0

© @
°

X

o GPS connected

3. Triggers enabled.
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iPad =

E] E BK3058-010008 B-080

00:00:00.0

X

° GPS connected

4, Start triggered.
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Setting up a CAN Voltage Channel

iPad =

D E BK3058-010008 B-080
00:00:05.6

L

v

Q GPS connected

5. Stop triggered.
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iPad =

El E] BK3058-010008 B-080
00:00:00.8
@ @

Y

o GPS connected

Note: There is a short delay before the triggers are re-armed. This should give you
enough time to disable them if required.

Using a Signal Channel as the Trigger
1. Inthis case, the Trigger Level is a threshold i.e., triggering will occur if the level crosses
the specified value with the selected slope. The level is calculated as the RMS (over 125

ms) rather than the instantaneous Peak.

2. Inthe example below, signal Channel 1 was used for the Start Trigger and —Signal Chan-
nel 2 for the Stop.
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Setting up a CAN Voltage Channel

{ Trigger Start  TRIGGER SOURCE

{GPS Channel Profile
Driver Left v
Driver Right

Test_001.bkec
Time: 3.36 s i

Driver Left 1
Time: 213 s

Magnitude [Pa]
Magnitude [Pa)

0 25 5 7.5 10 12.5
Time [s] = RMS: 0.33 [Pa]

3. The graphs below show the Overall Level vs. Time
gering (upper) and with triggering (lower).

Test_002.bkc Driver Left 1

Time: 9.00 s Range: 0.00 - 6.00 s
— 2 —
© ©
a 15 o
< 1 3
e 07 Z
g o5 g
= ' >
03
0 1 2 3 4 6

5
Time [s] — RMS: 1.02 [Pa]

Using a Profile as a Trigger

( Triggering  TRIGGER START ( Triggering ~ TRIGGER STOP

Enabled O Enabled ()
Trigger Source Channel Trigger Source Channel
Driver Left Driver Right

Trigger Level @ Pa rms Trigger Level Pa
Trigger Slo Positive Slope Trigger Slope itive Slope

Test_001.bkc
Time: 9.00 s

Driver Right 2
Time: 213 s

0 25 5 7.5 10 125
Time [s] = RMS: 0.33 [Pa]

for the two channels without trig-

Test_002.bkc Driver Right 2

Time: 9.00 s Range: 0.00 - 6.00 s

2
15

, W
0.7
0.5
0.3

0 1 2 3 4 6

5
Time [s] — RMS: 1.01 [Pa]

1. In this example the RPM Profile from a tacho signal is used to control the triggering.
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iPad = 18:115 7 4 Not Crarging me)

i : e {Hu-lo‘-,- | Spectrum GPS | CAN} @
00:00:06 8 @
(AW VAYAWAO R
aaEssss——— o I .
o 'L LN I -
G o IET ——
° CE—— I—
N e [i——— -} o .
Test_012.bke Engine Tacho 2ppr 4  Trigger Start  TRIGGER SOURCE
Time: 0.99's Profile: 879.2 5t
£ Channel Profile @ CAN >

b

The Start is triggered using a Positive slope and the Stop by a Negative slope so that the
run-up and run-down are recorded in one file.

iPad & 14:14 % Not Charging EEL»

Open Profile CAN Sonoscout™ @
» v o » u© o

Test_010.bke Engine Tacho 2ppr 4

(Triggering TRIGGER START <Triggering TRIGGER STOP

Enabled 0 Enabled 0

Trigger Source Proie Trigger Source Proie
Trigger Level @ 2k RPM Trigger Level @ 2k RPM
Trigger Slope Positive Slope Trigger Slope Negative Slope
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Setting up a CAN Voltage Channel

Using a CAN Signal as a Trigger

1. In this example the throttle pedal CAN bus signal is used to trigger the recording.

iPad T 14:05 + % 100% @4
E B BK3058-010008 B-080 [ History | Spectrum ‘ Profile ‘ GPS n Sonoscout™ @
00:00.0 .

00:00:00. { Trigger Start  TRIGGER SOURCE
2007 CE—— o | —

o o 201 CETT—— L { Profile CAN Signal GPS >
819 mPa [ ] [ =
349V G |

w IS © | r— EngineRpm (0x100)

Test_008.bkc

VehicleSpeed (0x100)

X ' 3 [ThrottlePedal (0x200) v
, . | 0 Engine RPM
: ’ } O © 0 /() Vehicle Speed
S s e o
6550.08m 109.2wvn  0.0%  6573.0rem 109.0 0.0% Throttle position
Q 6P comected

L f- allo E13 £2)

2. The values are set to + and — 90%, which is a very convenient way to capture a wide
open throttle recording.

< Triggering ~ TRIGGER START ( Triggering  TRIGGER STOP

Enabled @) Enabled O
Trigger Source Trigger Source

ThrottlePedal (0x200) @ CAN ThrottlePedal (0x200) @ CAN
Trigger Level 90 % Trigger Level 90 %
Trigger Slope Positive Slope Trigger Slope Negative Slope

Using GPS Speed as a Trigger

1. A GPS Speed trigger is set up in the same way as any other Profile.
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< Trigger Start SETTINGS

{ CAN G Channel)

GPS Speed v

Location Edit

Wymondley Start Trigger
Wymondley Stop Trigger
Smooth Start

Smooth End

2. In this example the GPS Speed trigger was used to start the recording and it
was stopped manually.
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Setting up a CAN Voltage Channel

4 Not Charging HED

Sonoscout™ @

iPad = iPad =

;=
] ;| BK3058-010008 B-080 Open

OO ' OO : OO . O GPS Speed Trigger_004.bkc.meta

! @
O

X

@ o GPS connected

{ Triggering  TRIGG\R START

Enabled QE
Trigger Source GPS
GPS Speed

Trigger Level km/h
Trigger Slope Positive Slope

Note: You can change the GPS Speed units in the Display Settings menu.

Using GPS Location as a Trigger

1. Sonoscout uses a configuration file called GPSTriggers.settings.
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> 3 Targetcurves o

> 3 Testing @

> various a

> B3 veti (12]
() BK3050-105440 A-060.calib 1.1KB 2016/06/29
69 BK3050-105440 A-060.setup 9.3KB 2016/06/29
($) BK3050-Sender-alitypes setup 8.9KB 2015/03/11
() BK30s0-sender-nocan setup 8.8KB 2015/0311
68) BK3050-Sender.setup 8.8KB 2015/03/11
69 BK3050-Webinar.setup T7.9KB 2015/06/02
() BK3058-010008 B-080 setup 20.2KB 2017107111
() BK3058-DTS Sender AES setup 20.2KB 2017/06/28
69 BK3058-DTS Sender.setup 16.4KB 2017/06/15
() sK3058-Type R.setup 18.9KB 2017/06/27
() Bra0ss-veti.setup 18.9KB 2017/06/27
|(S) epsTriggers.settings | 1.2KB 2017/07/11
69 Virtual Front-end.setup 10.5KB 2017/06/29
() global settings 27.3KB 2017007111

Download selected files (1)

2. Thisis a simple XML file which you can edit to enter your own latitude, longitude and
radius (i.e., tolerance in metres) values.
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Setting up a CAN Voltage Channel

<?xml version="1.0" encoding="UTF-8"2>
<!DOCTYPE plist PUBLIC "-//Apple//DTD PLIST 1.0//EN"
"http://www.apple.com/DTDs/PropertyList-1.0.dtd">

<plist version="1.0">
<dict>

<key>GPSTriggers</key>
<array> @
<dict>
Kkey>description</key>
Kstring>My Trigger</string>
Kkey>latitude</key>
Kreal>51.93313611</real>
Kkey>longitude</key>
Kreal>-0.24452499999999999</real>
Kkey>radius</key>
Kreal>10</real>
</dict>
</array>
</dict>
</plist>

3. You can obtain the latitude and longitude values by dropping a pin in Google Maps.

Dropped pin
near Ash Brook, Hitchin

Arch Ra

© o 3 th
SAVE LABEL DOWNLOAD SHARE ‘-'q:,\ b <
el@"’é{.je Ra
ASHBROOK poh prook
3;2‘
o
&
° (51.933049, -0.243810)
Needham House @
“Ash Brook
Q 9C3XWQM4+6F ©
‘FC;O
?4- Add a missing place <
200 ft
100 m

Google

3e8

©201 7 Googha - M data ©2077 Google
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It is possible to create GPSTriggers.settings directly in Sonoscout.

4. Make a recording of a route containing several road sections where you would like to
trigger starting or stopping the recording. Use Markers to define potential Start and
Stop trigger locations.

Pad = 15:56 § 84% W4
Open — Speed Profile Map Sonoscout™ @
b @

FDMLap_004.bkc.meta

\ el
u EI

tecording Time Analysis Metrics GPS

5. Inthe Time task, edit the marker names to uniquely identify the locations.
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Setting up a CAN Voltage Channel

File: FDMLap_004.bkc

Test Object:

Engineer:
Location:

Description:

MARKERS

Marker 1: Smooth Start
Marker 2: Smooth End
Marker 3: Rough Start

Marker 4: Rough End

6. Inthe GPS task, display the map. Even if you are not connected to the internet it will dis-
play the map with the annotated markers on it.
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( Trigger Start

{ CAN

GPS Speed

Location

Smooth Start

Smooth End
Rough Start

Rough End

iPad = 15:57

G oo

Marker 1: Smooth Start
Latitude: 55.60174Longitude:  12.13793

TRIGGER SOUJCE

GPS Channel>

Edit

b 8% W4

Sonoscout™ @

7. Touch and hold each marker in turn to add those locations to the 'GPSTriggers' file.
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Setting up a CAN Voltage Channel

Add selected location to
Trigger Database

8. Using GPS Location as the Trigger Source, select the location from the list.

{ Triggering  TRIGGER START

Enabled O

Trigger ?ource GPS

Trigger Radius 10 m

69



Setting up Folder and File Names

1. Tap File Settings to set up file type and folder/filenames:

iPad =

ff] BK3050-1054240 A-060

BK3050-105440 A-060

Load SETTINGS Save
Streaming D
Frequency Range 25.6 kHz
Pre-trigger Off
Auto-stop Off
File Settlngs Bke
Demo/ Test_xxx.Bkc
Display Settings

CHANNELS Calibrate Detect Reset
Chi: Left [
CCLD: Off Sensitivity: 0.175V / Pa
Ch2: Right
CCLD: Off Sensitivity: 0.175V / Pa
Ch3: Eng Tach (/]
Tacho source: "Engine" Pulses/Unit: 2.00
Ch4: Can Throttle (/]
CCLD: Off Sensitivity: 0.1V [ %

Ch5: CAN Rpm [
CCLD: Off Sensitivity: Tmv | RPM

ChB: CAN Speed (/]

CCLD: Off Sensitivity: 40mV [ Km/h
[ X ]
Recording

Amplitude []

15:21

Spectrum | Profile | GPS | CAN]

0.00 vV

0.00 v

0.00V

0.00V

0.00v

0.00V

File

Time [s]

- il Sz 3¢

GPS

Time Analysis Metrics

0.75

$ 90% W)

Sonoscout™ @
4 5 6
Channel 1

2. File and folder names: You can enter a Project name (i.e., the name of the folder where
the file will be written) and a Base (file) name, which will be used for all recorded files:

< Settings

File format
Project name

Base name

FILE SETTINGS

Bkc

Demo

Test

Add to Base name Incrementing Number
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Setting up Folder and File Names

3. Choose from one of four data formats for saving the recorded data:

£ File Settings FILE FORMAT

Wav
Hdf
Pti

Bkc v

4. File extension: You can choose whether to append the Time and Date or an Incre-
menting Number to the Base filename. So in this example the first recorded file would
be called Test_001.bkc and be located in the folder called Demo.

 File Settings  BASE NAME

Incrementing Number v

Time and Date
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Saving and Loading Settings

1. All the recording setup information is stored on the mobile device in a default file,
whose name is the type and serial number of the currently connected LAN-XI module,

e.g.: BK3050-105440 A-60:

iPad =

il [] Br3050-105440 A-060

BK3050-105440 A-060

Load SETTINGS Save
Streaming C
Frequency Range 25.6 kHz
Pre-trigger Off
Auto-stop Off
Flle Sett.lngs . Bke
Testing/ Test_xxx.Bkc
Display Settings
CHANNELS Calibrate Detect Reset
Ch1: Left (/]
CCLD: Off Sensitivity: 0.175V / Pa =
Ch2: Right Ef
CCLD: Off Sensitivity: 0.175V [ Pa £
=
Ch3: Eng Tach (/]
Tacho source: "Engine" Pulses/Unit: 2.00
Ch4: Can Throttle (/]
CCLD: Off Sensitivity: 0.1V [ %
Ch5: CAN Rpm ()
CCLD: Off Sensitivity: TmV | RPM
Ch6: CAN Speed (/]
CCLD: Off Sensitivity: 40mV [ Kmj/h
[ I ]
Recording

2.

15:11

Spectrum l Profile | GPS l CANJ

0.00 v

0.00 Vv

0.00V

0.00v

0.00 Vv

File

4 B2% I+

Sonoscout™ @

4 6

O

Channel 1

=~
&

05

=1

Time [s]

R

Metrics

alln

Time Analysis

GPS

If you wish to create and keep a number of different setups you can tap the Save but-

ton (see above) and save the settings to a file. The name of the created file always
starts with the module type number:

72



Saving and Loading Settings

@ E BK3050-105440 A-060

BK3050-105440 A-060

{ Settings  SAVE SETTINGS

BK3050- New demo .setup

Save

3. You can then use the Load button to load a saved file. (Only those that match the cur-
rently connected module will appear in the list):

@ E BK3050-105440 A-060

BK3050-105440 A-060
{ Settings  LOAD SETTINGS

BK3050-New demo.setup
BK3050-Sender-alltypes.setup

BK3050-Sender-nocan.setup

o If you do this it will overwrite the previous default file and the new one will be
used when you pre-record or record

« If you don’t load a new setup, it will use the existing default file i.e., the settings
you used the last time you pre-recorded or recorded

o If you connect the same iPad to a different type of front end you will see a dif-
ferent list of set ups
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Making a Recording

1. Make sure the Recording task is selected and the front end is connected:

iPad = 15:40 4 Not Charging W
EBKaosomaaao A-060 Spectrum | Profile | GPS | CAN] Sonoscout™ @
00:00:00.0 POOOWECE

0.00V ®
000V @
000V @ lpeak Level Meter] Level History
000V @
ooV @
0.00V @
File Channel: 1

Amplitude []
=1

© GPs inactive o 025 05 075 !

Time (s]

- b i £ @
Recordin Time Analysis Metrics GPS

O

2. Tap to enter the Pre-recording mode:
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Making a Recording

iPad = 16:10 T 86% W)y

'?Bkstuc-rub.z.w.\-uuc Spectrum | Profile | GPS | CAN] Sonoscout™ @

00:00:00.0 Q:
. . b

122P2 IS ©

6

a

Test_009.bkc Left 1

Q GPS connected K 01 02 o3

Recording Time Analysis Metrics GPS

Note 1: There may be a short delay whilst the front end is initialized.

Note 2: If you are Pre-recording (or Recording), some of the channel settings are dis-
abled (for example, transducer specific, sampling frequencies, etc.) Display, file and
threshold entries can be changed whilst pre-recording.

The system is now in the Pre-recording mode:

L

e The Record button appears, indicating the system is ready for
recording

e The Time counter displays 00:00:00:0

o Streaming of data from the front end has started and the Time display and
level meters display the data

o The enabled channel connectors will be green on the LAN-XI module

o The associated peak level meters (centre) will display green bars (assum-
ing signal levels are normal)

o The level history display starts to run



You can get a real-time display of the waveform on any channel by tapping His-
tory and choosing the Channel Number. If it is a tacho, it also displays the trigger
threshold.

You can display the spectrum of any channel, or the profile for any channel that
you have set up to be a 'Tacho' or 'CAN Voltage' channel type. You can also edit
the meta-data whilst in pre-recording mode.

X

Tap to cancel Pre-recording.

If you select the Profile option for a tacho, or CAN Voltage channel, a large
digital readout is superimposed on the real-time profile plot. The numbers are
semi-transparent so that the curve can also be seen.

iPad = 15:55 = £ 100% I 4
[ [ Bk3058-010008 B-080 I History | spectrum RO GPS | CAN ] Sonoscout™ @
00:00:00.0 DRENON - 1

182r: D T DN TENEE
. I Taaas

7BamPe CEEEEEEEEEEEEEEED  ©

® @ 2197 CEEEETED  ©

3.51V

sgomP: G $°

Test_010.bkc Engine Tacho 2ppr 4

8k
X .
Bk
5k

4k

Profile [Rpm]

3k

- 5256.9 RPM

Time [s]

oo - oo Sy [P

Recording Time Analysis Metrics GPS

Q GPS connected

If you select the GPS option the real-time display shows a speed profile cal-
culated from the GPS signal. A large digital readout is superimposed on the real-
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Making a Recording

time profile plot. The update rate is approximately 1/second:

iPad = 11:37 T % 87% M

il f ex3050-105440 A-060 [ History ‘ Spectrum | Profile CAN] Sonoscout™ @

00:00:19. 5 o

131Pa IS o

1.23P: IS $°

o

40

O .

Speed [km/h]

20

10
| m
o GPS connected 0 5 o 15 20
oo - alli 3L 7]
Recording Time Analysis Metrics GPS

Note: This option only works for iPads that are cellular enabled.

If you select the CAN option, six CAN signals are available in real-time.
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CAN SIGNALS Clear Wizard
Signal 1 EngineRpm (0x100)
CANbus 2: Demo.dbc
Signal 2 y/picleSpeed (0x100)
CANbus 2: Demo.dbec
Signal 3 1 ottlePedal (0x200)
CANbus 2: Demo.dbc
Signal 4 Engine RPM
OBD-Il
Signal 5 Vehicle Speed
OBD-II
Signal 6 Throttle position
OBD-II

Touch the readout to display the corresponding profile.

iPad = 16:00

{ [J ex3058-010008 8-080
00:00:00.0
© @

Idle

Baudrate: 0

CAN1

152P2 CEEEEEEEEEEEEEED ©
228 P  CEED
608 mPa QU
350V I

915 mPa G

Test_010.bkc
8k
7k
6k
5k
4k

3k

0344

EngineRpm (0x100) [Rpm]

[ History | Spectrum | Profile \ GPS m

< % Not Charging WS
Sonoscout™ @

Measuring
Baudrate: 500000

CAN 2

.0 Rpm

Time [s]
N
5344.0rom\ 89.Tkn  1.0% 53440k 89.0wn  1.2%
EngineRpm VehicleSpeed ThrottlePedal . . .
a o GPS ted (0x100) (0x100) (0x200) Engine RPM Vehicle Speed  Throttle positior
‘ connecte CANbus 2 CANbus 2 CANbus 2 OBD-NI 0BD-lI OBD-II
eo alll 3y [:f
Recording Time Analysis Metrics GPS
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Making a Recording

[ ]
3. Tap to start the recording:
iPad = 15:46 + % 100% P4
QE]aksoss—mooos B-080 Spectrum | Profile | GPS | CAN l Sonoscout™ @

00:00:14.7 ®:: o

| ———
@ ® 18202 CENEEEEEEEEEEEED  © I T EN D
621mP  CEEEEEEEEEED  © [

b

O GPS connected

1.55 Pa L I E INT "

350V |
732mPr CEEEEED  © | o
Test_009.bkc Driver Left 1

10

Amplitude [Pa)
o

-10
0 25m 50m 75m 01

oo s ol Sy [P

Recordina Time Analvsis Metrics GPS

The system is is now in the Recording mode:
o The Record button is flashing, the enabled channels are being recorded
and the time counter is running.

e The Mark Event

v

button appears. Use this button to add markers to

the file to identify important events
o A GPSfile is also recorded, update rate approximately 1 Hz



4. Tap to pause the recording (if required):
iPad ¥ 15:59 1 % 87%
i [ Bx3050-105440 A-060 Spectrum | Profile | GPS | CAN] Sonoscout™ @

0000233 0 2 3 a 5 6

421 mPa D L]

@ ® 125°: CENIEETT ¢ T
3.48V (]

105% L]

2303 RPM QD
3okmh CETEEEEEEEES ¢ G

Test_009.bkec Left 1

. 2

Amplitude [Pa)
o

v |
2 2
-3
o GPS Connected o 0.1 0.2 —_— 0.3 0.4 05
oo - all Sy 2ae
Recording Time Analysis Metrics GPS

The system is now in the Recording Paused mode:

o The Pause button appears and is flashing

o The time counter stops at the elapsed time

o The front end continues streaming data (as displayed on the Time display
and level meters), but nothing is being recorded

o Tap the flashing Pause button to continue with the recording, or tap the
Stop (Recording) button to stop it

o A Marker is automatically added to the data file every time the recording
is Paused. In the metadata form these markers are labelled 'Pause' to dis-
tinguish them from user-created markers

Note: If you continue with the recording, the data will be appended to the same
file.
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Making a Recording

[ ]
5. Tap to stop the recording:
iPad = 15:59 o % 87% MY
EBKSOSO—‘\OSAdO A-060 History Spectrum | Profile | GPS | CAN] Sonoscout™ @
.’/""\‘
00:00:00.0 aelefolofc
. . . -
332 mPa G ® - LI i )
@ ® 992 mPa  CEEED o I
345V I o
1.05% D L]
1024 ReM G
17.0 Km/h L] [
Test_010.bkec Left 1
4 - 3
X 2
1
g o WK\MW
g
<
-1
-2
-3
Q@ GPS connected 0 01 02 03 04 05

Time [s]

oo - all EIS 7]

Recording Time Analysis Metrics GPS

The system reverts to the Pre-recording mode:
o The Record button has stopped flashing (indicating that recording is ready
to start again)
e The time counter displays 00:00:00:0
o Time display and level meters are displaying the data stream and recorder
file is being stored

When in Pre-recording mode it is still possible to adjust many of the settings, in
particular:

Pre-trigger

Auto-stop

o File settings

Display settings
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o Channel Default display and Max scaling value
o All tacho parameters

X

6. Tap the Stop data streaming button to stop streaming from the front end and
return to the 'Standby' state:

iPad & 15:40 # Mot Charging

il [ Bx3050-105440 A-060 Spectrum l Profile | GPS l CANJ Sonoscout™ @
00:00:00.0 @ (2 () (4)is)(e

000V @

000V @

00OV @ Peak Level Meter Level History

000V @

ooV @

000V @

File Channel: 1

Amplitude

© GPs inactive o 025 05 0.75 1

Time [s]
[ - alli S 8
Recordin: Time Analysis Metrics GPS

The system is now back in the 'Standby' mode:
e There is no streaming of data from the front end
e The 'Pre-recording' button is available
o The time counter is (greyed-out) and inactive
e To perform another recording, repeat steps 1 -5

Note 1: The maximum file size you can record is 1.9 GB. The recording auto-
matically stops once the limit is reached and a warning message appears.

Note 2: Recording automatically stops once there is less than 1.5 GB of free
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Making a Recording

space on the mobile device.
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Recording to the SD Card

1. Switch off Streaming:

E E BK3050-105440 A-060

BK3050-105440 A-060

Load SETTINGS Save
Streaming L
Frequency Range 25.6 kHz
Pre-trigger Off
Auto-stop Off
File Settings way

Demo/ Test_xxx.wav

Display Settings

2. Enter the Project name and Base (File) name as for a streamed recording:

{ Settings  FILE SETTINGS

File format wav
Project name SD
Base name Test

Add to Base name Incrementing Number

3. During the recording the Peak meters and real-time GPS are functional, but the real-
time channel displays (Time History, Spectrum and Profile) will be empty, as this
information is not available.
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Recording to the SD Card

iPad = 16:38 7 % 86% M

i [ ek3050-105440 A-060 [ History | Spectrum | profilc RO c;m] Sonoscout™ @

00:00:28 5 Recording to SD Card

734 mPa I [ ]

1242 CEED °
3.47v I

1.05%

CEEEEE—— I
SR ——
D B e

395 Kmjh
SD- Test_001
4 100

Q0

S 80
70

680

N 50

d

( ‘l}

Speed [km/h]

40

I|
/ 30
y
.

N~ 0 20

O GPS connected 0 1 2 3 4 5 6 7 8 9 10

Time [s]

es - al EIS BE

Recording Time Analysis Metrics GPS
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Hpo-

Reviewing Time Data Time

Overview

The Time task allows you to visually check all the channels in a time history, display the tacho
and CAN profiles and listen to any channel (or pairs of channels) as stereo sound.

Loading a File

1. Tap Open to select the project folder and file you want to display:

Open
Projects
110kph-Smooth 5 files
2g-WOT 12 files
3g-WOT 12 files
DTS 3 files
Demo 1files
Open
< Projects Demo

Sport 4 DWOT_001.bkc
2016-12-09 17:11:31 00:19 6 Ch. 65536 Hz

2. Tap the file name to open the file:
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Reviewing Time Data

iPad = 12:58 & 77%

Open Profie | can | Sonoscout™ @

b‘vn & 2 3 (4) (5) (6) Al

Sport 4 DWOT_001.bke

25
)
g{ 0
3
E -25
0 25 5 75 10 125 15 175
Time [s]
Sport 4 DWOT_001.bkc Right 2
2.5
5
— 25
&
= 0
@
k]
2 -25
-7.5
10
4] 2.5 n 5 75 10 12.5 15 1756
Time [s]
Q0 qf 59l ]
QO HHH )7\ ','.',:;
Recording Time Analysis Metrics GPS

Changing Channels

Slide your finger along the channel buttons (see below). You will see a large num-
ber displayed above the button which indicates which channel will be selected if
you remove your finger.

Profile | CAN J Q Sonoscout™ @

& 2 3 4) (5 (&) (Al
Left 1
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Displaying All Channels

1. Tap the All button to toggle between displaying all channels and displaying two chan-

nels:
iPad & 12:53 % 78% WD
Profile CAN Sonoscout™ @

Sport 4 DWOT_001.bkc

Time [s]

Qo K- oll0 SU Fhe

Recording Time Analysis Metrics GPS

The purpose of this display is to perform a quick visual check that there are no obvious prob-
lems with a channel (for example, intermittent behaviour or dropouts, etc).

Displaying Profiles

1. Tap the Profile button, both displays switch to profiles:

89



Reviewing Time Data

iPad & 12:59 & 77%
Open Profile CAN Sonoscout™ @
> v E 3) (4) (5 @ A

Sport 4 DWOT_001.bkc Eng Tach 3
8k
7k
6k
E 5k
&
o 4k
B o3k
o
Zk
1k
0
0 25 n 5 75 10 125 15 17.5
Time [s]
Sport 4 DWOT_001.bkc CAN Speed 6
200

160

Profile [Km/h]

0
0 2.5 n 5 7.5 10 12.5 15 17.5
Time [s]
Q0 e o 2 5
Recording Time Analysis Metrics GPS

A profile channel can either be a Tacho pulse or a CAN Voltage and any channels containing
tacho signals are converted to profiles using the settings in the metadata

The channel selection buttons for all non-profile channels are greyed out.

Displaying CAN Bus Data

Use the CAN option to display CAN signals as profiles. You can display any of the six pre-selec-
ted CAN signals in either window.
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% Not Charging W

CAN Sonoscout™ @

Y & E P M ST el MO engine o
CANbus 2 CANbus 2 CANbus 2 OBD-II OBD-Il OBD-Il
EngineRpm (0x100)
L
- A
] A 2] - -
Tir
Test_001.bkc VehicleSpeed (0x100)
v
R
R
(1] 'S 2|

Qo A olo Sy

Recording Time Analysis Metrics GPS

3

Tap

to view the Message IDs.
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Reviewing Time Data

CAN Monitor Close
CAN1 Number of messages: 0
CAN2 Number of messages: 10709
< CAN Monitor Message IDs CAN2 Close
0x100 (256)
0x200 (512)
0x300 (768)
Ox7E8 (2024)
< Message IDs CAN2 Message ID 0x100 (256) Close

0.059998 0x92 0x00 0x69 0x03 0x00 0x00 0x00 0x00
0.065033 0x92 0x00 0x69 0x03 0x00 0x00 0x00 0x00
0.070038 0x92 0x00 0x69 0x03 0x00 0x00 0x00 0x00
0.075027 0x92 O0x00 0x69 0x03 0x00 0x00 0x00 0x00

0.080032 0x92 0x00 0x67 0x03 0x00 0x00 0x00 0x00

Even if you are not a CAN expert, this information is useful to:
o Check that CAN data was recorded
o Confirm that the messages of interest are included
« ldentify the time stamp interval which may be different for each message

Viewing Different CAN Bus Data

Because the raw CAN data is always stored, you can select different CAN signals from the
.dbc file to display, see the example below.

1. Select the CAN signal you want to change from the list in the Settings panel, Signal 4 in
the example, the CAN Type panel pops up.
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iPad = 13:23 £ 100% I #

Open History | Profile m Sonoscout™ @

SETTINGS

EngineRpm  VehicleSpeed  ThrottlePedal ) ) s Throttle
IJ’ (0x100) 10x100) (0x200) Engine RPM  Vehicle Speed position
0 CANbus 2 CANbus 2 CANbus 2 0BD-1I 0BD-Il 0OBD-1I

Range Min

EngineRpm (0x100)

Range Max 14 S

CAN SIGNALS

Signal 1 )
CANbus 2 EngineRpm (0x100)

Demo.dbc

Signal 2 .
CANbus 2 VehicleSpeed (0x100)

Demo.dbc

Signal 3
CANbuS 2 ThrottlePedal (0x200)

Demo.dbc
Signal 4 -
Engine RPM
. H . I .
S|gna| 5 ‘ _ o Englpe coolar)t Fgmperature VehicleSpeed (0x100)
Vehicle Speed PID: 2024 Unit: °C

OBD-II
OBD-Il
@ Engine RPM v

J1939 >

None

Signal Delay 0 ms

Signal 6 . PID: 2024  Unit: RPM
Throttle position N 1
OBD-I 0 Vehicle Speed
PID: 2024 Unit: km/k

0 Timing advance

PID: 2024 Unit: ® before

Intake air temperature
PID: 2024 Unit: °C

1 o Throttle position 20
PID: 2024 Unit: %
Qo K- U N L
Recording Time Analysis Metrics GPS

In the CAN Type panel change the selection from OBD-II to CAN 2, and then select a different
signal to view, Gear in the example. You can also select other signals to view from the same
list.
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Reviewing Time Data

13:29

History Profile m

iPad &
Open
SETTINGS
d
Range Min 10 s
Range Max 14.87 S
CAN SIGNALS
Signal 1 .
CANbus 2: My_DBC UECngmeRpm (OX1OOJ
Signal 2 yepiclespeed (0x100)
CANbus 2: My DBC.dbc
Signal 3

'ﬂl’r;'rott\epedal (0x200)
oL.abc

CANbus 2: My_DB
Gear (0x200)

Signal 4

CANbus 2: My _DBC.dbc

Signal 5 BrakePedal (0x100)
CANbus 2: My DBC.dbc
Signal 6

CANbus 2: My _DBC.dbc

Ignition (0x200)

Qo

Recording

4 100% B+

Sonoscout™ @

ST seert R e 0x200)
CANbus 2 CANbus 2 CAMNbus 2 CANbus 2
{CAN1 0BD-Il »
CAN Definition My_DBC.dbc
— Signal Delay 0 ms
Q

None

SteeringValue (0x200)
Length: 16 Start Bit: 32 Unit:
ThrottlePedal (0x200)
Length: 16 Start Bit: 16 Unit: %
ear (0x200)
Length: 8
Ignition (0x200)

Length: 8 Start Bit: 0 Unit:

ClutchPedal (0x100)

Length: 16 Start Bit: 48 Unit: %

BrakePedal (0x100) /
Length: 16 Start Bit: 32 Unit: %

EngineRpm (0x100)

Length: 16 Start Bit: 16 Unit: Rpm .

VehicleSpeed (0x100)

Length: 16 Start Bit: 0 Unit: km/h

c

fart Bit: 8 Unit |

(C)
0

Time

BrakePedal Ignition
(0x100) v}
CANbus 2

CANbus 2

Gear (0x200)

20

BrakePedal (0x100)

You can also replace the original .dbc file with a different one. Obviously, the new file needs
to be compatible with the recorded raw CAN data. There are several reasons why you may

want to do this.

For example, you may not have had a valid .dbc file when you made the recording but it has
since become available and so you can use it for processing the data. Another example might
be that you only had a CANdidate .dbc file (containing only EngineSpeed, VehicleSpeed and
GasPedal) when you made the recording but now you have a full .dbc file and you would like

to display or embed different CAN

signals.
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iPad 7 15:24 4 Not Charging

Open CAN Sonoscout™ @

SENIINGS i, EngineRpm VehicleSpeed ThrottlePedal " Throltle
D (0x100) (0x100) {0x200) Engine RPM SpEes position
Range Min 0 s CANbus 2 CANbus 2 CANbus 2 0BD-II 0BD-Il QBD-II
EngineRpm (0x100
Range Max 14 s gineRpm ( )
< settings SIGNAL 1
/"""'"-—.__
GG {CAN1 CAN 2 OBD-Il »
EngineRpm (0x100 — e
gineRpm (0x100) CAN Definition My_DBC.dbc
VehicleSpeed (0x100) Signal Delay 10 ms
My_DBC.dbc
Signal 3
sbess  ThrottlePedal (0x200) a .
My_DBC.dbc s 7.5 —_— 10 P
ime S
Signal 4 ) None
. Engine RPM

SteeringValue (0x200)

Vehicle Speed ThrottlePedal (0x200)

OBD
L Length: 16 Start Bit: 16 Unit: %

Signal 6 Gear (0x200)

Throttle position
QBD Length: 8 Start Bit: 8 Unit:
o Ignition (0x200) ’_‘
Length: 8 Start Bit: 0 Unit

ClutchPedal (0x100)

Length: 16 Start Bit: 48 Unit: %

ﬁ BrakePedal (0x100)
5 75 10 Length: 16 Start Bit: 32 Unit: % 5
Time [s] @gineﬁlpm (0x100) )
gogth: 16 Start Bit: 16 Unit: Rpm
Recording -rt: J\ri\u,'[;,l', ML‘%\ o VehicleSpeed (0x100)
Lenath: 16 Start Bit: 0 Unit: km/h

Embedding CAN Bus Data

Tap the D icon (see above) to embed the CAN signals.
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Reviewing Time Data

Embed CAN: Test_027.bkc

Embed as Auxilliary Data

Export to CSV

Embed as Tacho Signal Engine RPM

Export to ASAM MDF

There are four options:

1. Embed as Auxiliary Data - appends the six CAN signals to the time history file as Aux-
illiary Data channels.
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4 77 Test_001_emb_001

4 m Sound Pressure
Driver Left
Driver Right
AES Left
AES Right
4 m Tacho
Engine Tacho 2ppr
a [y Auxiliary Data
4 m Rotational Frequency
EngineRpm (0x100)
Engine RPM
4 [V velocity
VehicleSpeed (0x100)
Vehicle Speed
4 m Pure Number
ThrottlePedal (0x200)
Throttle position

Note: This option is only available if the time history file is in .bkc format.

2. Export to CSV - exports the six CAN Signals as individual .csv files.
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Reviewing Time Data

Test_001_emb_001.bke
Source: EngineRpm (0x100)
Type: CANbus 2

ITime [s] EngineRpm (0x100) [Rpm]
0.118225 875
0.124207 875
0.129242 875
0.134262 875
0.139236 875
0.144211 875
0.149353 875
0.154358 875
N.160126 R75

3. Embed as Tacho - adds the selected CAN signal as a Tacho channel to the original time
history file. The new file can be used in PULSE™ Reflex or Sonoscout.

4. Export to ASAM MDF - converts the complete raw CAN file(s) to an .mf4 file in ASAM
MDF format.

Additional Files Created by Embedding CAN

If you use the 'Embed CAN' option in the Time task the following files are generated:
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| ] Test_001.bke

| ] Test_001.bkc.can2
[j Test_001.bkc.meta
| ] Test_001.bke.mf4
| ] Test_001.bke.pkf
| ] Test_001_emb_001.bke
[j Test_001_emb_001.bkec.can2

[j Test_001_emb_001.bkc.meta @
| | Test 001_emb_001.bkc.pkf
Test_001_emb_001.bkec_Engine RPM.csv
Test_001_emb_001.bkc_EngineRpm (0x100).csv
Test_001_emb_001.bkc_Throttle position.csv

. Test_001_emb_001.bkc_ThrottlePedal (0x200).csv @

. Test_001_emb_001.bkc_Vehicle Speed.csv
., Test_001_emb_001.bkc_VehicleSpeed (0x100).csv

1. Test_001.emb_001.bkc - includes the CAN signal profiles as auxiliary channels and/or
tachos.

2. Test 001.emb_001.bkc_CANSignalName.csv - a separate .csv file is written for each
CAN signal used in the recording.

Note: for non-BKC files the .csv files are created with the original base name, not base-
name_emb_001.

3. Test_001.bkc.mf4 — there is an option to export the raw CAN data in ASAM MDF format
with the same basename as the original file.

Playing a File (or Selecting Part of a File to Play)

99



Reviewing Time Data

1. Tap the Play/Stop button to control the replay.

iPad = 12:59 £ 77% -

Open Profile | CAN ] Sonoscout™ @
& 2 3 (4) (5) (6) (Al

Sport 4 DWOT_001.bke

5 mL

Amplitude [Pa]

0 5 5 75 10 12.5 15 17.5
Time [s]

Sport 4 DWOT_001.bke Right 2

75
R

0 5 n 5 75 10 12,6 15 175

Time [s]

Qo K- ollo S¥

Recording Time: Analysis Metrics

The Play Cursor shows which point in time you are currently hearing and it is syn-
chronised in both windows. If no range has been selected it plays the whole
sound and loops when it gets to the end of the file.

You can start playing from any point by tapping in either display to place the
cursor there.

If the Cursor Synchronisation button is off (unlocked), you can place the
cursor (or drag a range) independently in each display.
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iPad & 13:00 $ 77% ED

Open Profile | CAN J Sonoscout™ @
"'/“Iﬁ 1)@ 3 (4 (5) (6) (Al

Sport 4 DWOT_001.bke Left 1
Time: 2.21s Amplitude: 2.635 Pa

Amplitude [Pa]

25 & 7.5 10 128 15 17.5
Time [s]

Sport 4 DWOT_001.bkc
Time: 10.77 s Amplitude: -3.707 Pa

Amplitude [Pa]
)
n

0 25 5 75 10 125 15 17.5
Time [s]
o0 o
Qo - ali Sy
Recording Time Analysis Metrics GPS

The cursor position in the active (highlighted) window will determine where

sound replay starts. If
chronised in both displays.

is on (locked), the cursor and range selection is syn-

Select a range to play by touching the start point and then touching and holding your
finger down on the end point in the top display:
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Reviewing Time Data

iPad = 13:00 & 77%
open v | i soncscout™ (2)
> v E Tm 1) @& 3) (4) (5) (&) (Al

Sport 4 DWOT_001.bke Left 1

Range: 2.20s-8.90 s

Amplitude [Pa]

10 12.5 15 175
Time [s]

o
&
i

=~

Sport 4 DWOT_001.bkc

75 Range: 2.20s - 8.90s

Amplitude [Pa]

n 5 75 10 12.5 156 175

Time [s]

QO - all S8 (L

Recording Time Analysis Metrics GP

o |
L

You can extend the range in either direction by touching then holding your finger
at the new start/ end point. You can also enter the start and end times for the
range in the settings menu.

3. With a range selected, tap ’ to play the range, looped with cross-fading at the

ends.
Trimming
.
1. Use the Trim " button to trim the file to the selected range.

A new file is saved to the folder containing the source file. It has the same file
name as the original file with the trim range appended to it. A pop-up allows you
to choose whether you want to open the trimmed file, or not:
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Trimming
Do you want to open the trimmed file?

No Yes

Markers

Y
If you tap the Marker
recorded file:

button during a recording, you add numbered markers to the
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Reviewing Time Data

iPad & 12:58 5 77% .

Open profile | CAN J Q Sonoscout™ @
}“7 ©® 2 3 4 5 6 m

Sport 4 DWOT_001.bke Left 1
5 GmbL
25
:?'i .
5
£ 25
0 25 5 75 10 12.5 15 17.5
Time [s]
Sport 4 DWOT_001.bke Right 2
7.5
Re)
— 25
2
— 0
@
3 -2.5
-75
-10
0 25 n 5 75 10 12.5 15 175
Time [s]
- e T
Qo - ali Sy 7]
Recording Time Analysis Metrics GPS

These are shown on all time history displays on the Time, Analysis, Metrics and GPS tabs.

They are also added to the metadata, and after the recording has stopped, you can open the
metadata and enter a description for each marker:
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File: Sport 4 DWOT_001.bke Close

Test Object: Demo Car

Engineer: Roger Williams
Location: Straight smooth Road

Description: Acceleration through the gears

MARKERS

Marker 1: 2nd Gear 3.76s

If you tap the Marker button in the Time task, it will add a new marker at the current play
cursor position. It will renumber any existing markers to ensure they remain sequential:
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Reviewing Time Data

iPad &

Open
» v 7

Sport 4 DWOT_001.bke

0 . - 1]

25

Sport 4 DWOT_001.bke

. ile: o
100 ,T\me. 14.98 s Profile: 100.1%

80
60

40

Profile [%]

20

‘ 0 2.5 n

Time: 14.98 s Profile: 6.974k RPM

Profile [RPM]
i)
x

o

Qo

Recording

13:06

Time

They will be added to the Metadata list.

10
Time [s]

10
Time [s]

ollo

Analysis

CAN

12.5

&

Metrics

3 76% WD

Sonoscout™ @
© 4+ (5 (6) Al

Eng Tach 3

Can Throttle 4

Q 17.5

Individual markers can be deleted in the usual way (tap on the marker, swipe to the left, you

can then delete the mar

ker):
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File: Sport 4 DWOT_001.bkc Close
Test Object: Demo Car
Engi neer: Roger Williams

Location: Straight smooth Road

Description: Acceleration through the gears

MARKERS

Marker 1: 2nd Gear 3.76s
Marker 2: 717s
Marker 3: 11.17s
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il
Analysing Spectral Data anasis

How the Displays Work

1. Open the file.

2. Select Display layout on the settings panel and choose your layout:

{ Settings  DISPLAY LAYOUT

Time History o

OPTIONS

One display

Two displays

Two displays stacked

Three displays

— Three displays v

Four displays

Overlay displays
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Analysing Spectral Data

3. Select the Time History, if required:

SETTINGS
Display layout —
Export Format BKC
Channel 1: Driver Left
Frequency Range 25.6kHz
FFT Lines 6400
Frequency Resolution 4 Hz
Overlap 66%

Acoustic Weighting A-weighted

Time Axis Time
Magnitude Axis dB/20u
Reference None
Target Curve Off
Display Settings

4. Touch a display to make it active. The title bar is highlighted in grey to make it obvious
that it is the active display:

109



iPad = 13114 $ 75%

1/3 Synth Oct. ‘ Spectrogram I Orders ] Sonoscout™ @
B @ 2) (3) (4) (5) (8) (7

Sportd4_001.bke Driver Left 1 Sport4_001.bkc Driver Left 1
Range: 0.00s - 42.69s

Open

u]

[dB(A)/20

Magnitude

20 50 100 200 500 ke 2k 5k

Frequency [Hz]

Sport4_001.bkc Driver Right 2
Range: 0.00s - 42.69s

0

B0

0
315 100 315 1k 315k

Frequency [Hz]

Magnitude [dB/20u]

Sportd_001.bke Driver Left 1
Range: 0.00s - 42.68 s

Qo - i SY

Recording Time Analysis Metrics GPs

5. Choose the type of spectrum to be displayed in the active display (see above).

6. Open the file to display.

7. Choose the channel to be displayed in the active display.
The time history of the selected file and channel number will be displayed. The range is
set to the complete time history as indicated by the black background. The average

over the entire range is displayed for Spectrum and 1/3rd Octave. The spectrogram and

orders are displayed for the entire range. If you tap ’ you will hear the file/channel
displayed in the time history.

8. Repeat this process for all the other displays.
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Analysing Spectral Data

Note: The active display is the 'master' which controls what you see and hear.

Calculation and Display Settings
Each display has its own display and calculation settings.
To change the calculation parameters:

1. Touch a display to make it active

2. Open the Settings menu and make the changes:
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SETTINGS

Display layout —

Export Format BKC
Channel 1: Driver Left
Frequency Range 25.6kHz
FFT Lines 6400
Frequency Resolution 4 Hz
Overlap 66%

Acoustic Weighting A-weighted

Time Axis Time
Magnitude Axis dB/20u
Reference None
Target Curve Off
Display Settings

Note: Each display has its own settings, those above are for Spectrum.
To change the display settings:
1. Touch a display to make it active

2. Open the Settings menu, tap on Display Settings and enter the default values in the Dis-
play Settings form. This includes choosing the line thickness from the list:
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< Settings  DISPLAY SETTINGS

Freq. Min 20 Hz

Freq. Max 8k Hz

Mag. Min 0 dB < Displ...ttings  LINE WIDTH
Mag. Max 90 dB Thin

OPTIONS Normal

Line Width Normal Thick

3. For Spectrogram displays there are eight colour scales to choose from:
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{ Settings  DISPLAY SETTINGS

Profile Min
Profile Max
Freg. Min
Freq. Max
Mag. Min
Mag. Max

OPTIONS

Color Scale

This is what they look like:

0

100

18.23

618.2

30

80

Km/h
Km/h
Hz
Hz
dB

dB

ASQ
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{ Displ...ttings COLOR SCALE

Default
ASQ

Grey Scale
Rainbow
Hot
Traditional
Red Blue
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Note 1: These values are module dependant. FFT Lines and Frequency Resolution
are linked.

Note 2: If you use multi-touch to zoom in a display it does not change these set-
tings.

Note 3: Every time you double tap in a display it will apply these calculation and
display settings to the active display, that is, it will restore the display to the way
it looked before you zoomed in, or out on it.

Comparing Multiple Files

You can open a different file in each display:

1. Touch a display to make it active. Choose the type of spectrum and channel number to
be displayed in the active display:

iPad = 13117 % 74% WD

Open 13 Synth Oct. | Spectrogram Crders ] Sonoscout™ @
B g =
BB o x JOIoTole

Lux5_001.bkc Left 1 Lux6_001.bke Left 1
Range: 0.00s - 10.06 s Range: 0.00s-10.06 s
Z a0 Z =0
Z 60 o 80
€ a0 g a0
2 S 20
= =
= 0 | = 0 o
20 50 100 200 500 Tk 2k 5k 20 50 100 200 500 Tk 2k 5k
Frequency [Hz] Frequency [Hz]
Fam7_001.bkc Left 1 Sport4_001.bkc Left 1
Range: 0.00s-10.06 s Range: 0.00s-10.00s
Z 80 Z 80
o Il
g 680 g 60
€ 40 € a0
g 20 S 20
= 0 - 0
20 50 100 200 500 1k 2k 5k 20 50 100 200 500 1k 2k 5k
Frequency [Hz. Frequency [Hz]
Lux5_001.bkc Left 1
Range: 0.00s-10.05s
2.039 M gL R o)
g H b 1 | I
2.261 )
0 25 5 7.5 10
Time [s]
QO K- i SX [
Recording Time Analysis Metrics GPS
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Open

2. Use to select the file to be displayed in the active display.

3. Repeat this process for all the other displays.

4. In the time history you can change the range or select a specific time point, which can
be different for each file/display.

Long Files

1. If you open a file that is longer than 120 seconds, the first 120 seconds is automatically
selected for spectral analysis:

iPad = 11:40 £ 87%

Open [ Spectrum I 1/3 Synth Oct. Sonoscout™ @

- B - - ) =
» B o & x - JoloJololc
Long Recording_001.bkc Driver Left 1

Time [s

Long Recording_001.bkc Driver Left 1
Range: 0.00s-119.99 s

3 -E\f-HsbLm II' |H“l | "'

0 50 00 150 200

Time [s]
Qo - 1] _ﬁ'x l:_

Recording Time Analysis Metrics Ges

2. If you touch to the right of the end of the range, the range will move to the new pos-
ition but will never get longer than 120 seconds. By holding your finger down on the
time history you can slide the range to right or left to move it to the desired region.
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When you remove your finger the new spectrum is calculated:

iPad = 11:40 % 67% W
Open [ Spectrum | 1/3 Synth Oct. Sonoscout™ @
GEI N 2 3 4 5 6
’ E E Bl -@J @ F\\Y/H o = =

Long Recording _001.bkc Driver Left 1

Time [s

Long Recording_001.bkc Driver Left 1
Range: 50.18 s - 170.18 s
8764  @mLR=)

+ [Pa]
L

Time [s]

Qo Ao 1] SY

Recording Time Analysis Metrics GPS

Instantaneous Versus Average Spectra

1. When you first open a file, the entire range is selected (up to a maximum of 120
seconds) and the average spectrum displayed:
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iPad = 1:41
Open 1/3 Synth Oct. | Spectrogram Orders ]
> 5 a ©
E m :]Zj _@A M
Sport4_001.bkc
a0
80
70
— 60
S
]
&4 50
= a0
30
20
10
0
20 30 50 70 100 150 200 300 500 700 k 1.5k

Frequency [Hz]

Sportd_001.bkc
Range: 0.00s - 10.00 5

% 67% W
Sonoscout™ @
2 3 4 5
Left 1

Range: 0.00 s - 10.00 s

1112 oL R

[Pa]

1.048

o

8]

w
1

Time [s]

ole} Iy~ ih

Recording Time Analysis Metrics
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2. You candrag a range to display the average spectrum for that range:

iPad = 11:43 % 67% W)

Open 1/3 Synth Oct. ‘ Spectrogram | Crders ] Sonoscout™ @
o Pl [T g 5
BB oo ¥ JOIoloIc

Left 1
Range: 4.85 s - 6.615

Sport4_001.bke

[dB/20u]

0
20 30 50 70 100 150 200 300 500 700 Tk 1.5k 2k 3k Sk 7k
Frequency [Hz]

Sportd_001.bke
Range: 4.85s - 6.681s

1113 @eLR
E f
- | | |
1.046
a 1 2 3 5 6 7 8 9 10
Time [s]
- _ﬂw_ () ‘[’f
Qo [} B2 Eal
Recording Time Analysis Metrics GPS

3. If you touch to put a cursor at a point in the time history the corresponding instant-
aneous spectrum is displayed:
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iPad = 11:43 % 67%

Open 1/3 Synth Oct. | Spectrogram Orders ] Sonoscout™ @
- IS -
PR oo v YLk

Sport4_001.bke

Left 1
a0 Time: 4.01s
80
70
— B0
S
o
& 50
2

20
10
0 Iba.. "
20 30 50 70 100 150 20y 300 500 700 Tk 1.5k 2k 3k 5k 7K
Frequency [Hz]
Sport4_001.bke Left 1
Time: 4.01 s Amplitude: 0.2675 Pa
1113 (LR
= , L | u 1l
= I L o H i L
1.048
0 1 2 3 5 6 7 8 9 10
Time [s]
Qo - ] Sy [E
Recording Time Analysis Metrics GPS

>

4. If youtap the sound will start playing from this point and the display will show a
real-time spectrum which changes according to the position of the play cursor.

121



5. You can choose to display the spectrum as a PSD (Power Spectral Density) in units2/Hz:

iPad = 16:59 # Not Charging WS}

Open 1/3 Synth Oct. ‘ Spectrogram | Crders ] Sonoscout™ @
B g @ 1 3) (a) (5) (&

Car A_2gwot.bkec Driver Right 2 Car A_2gwot.bke Driver Right 2
Freg.: 276.00 Hz Mag.: 83.8 dB Range: 0.00 s - 8.52 5 gp Fred.: 276.00 Hz P:76.02 dB Range: 0.00 s - 8.52 s
80 80
70 ~
H 3
H o
. )
2 E
o B
Z [so z fso
Py o
:i 40 ; 40
c [
= 20 b )
g
20 20
10 10
0 ‘ 0
20 50 100 200 500 1k 2k sk 20 50 100 200 500 1k 2k 5k
Freguency [Hz. Frequency [Hz]
Car A_2gwot.bkc Driver Right 2

Range: 0.00s-8.52s

543H(‘FLRI@ |I”I I II' |l || |H
5.681

[Pa]

0 1 2 3 4 5 B 7 8
Time [s]
( A o () B
Qo [} /(L i
Recording Time Analysis Metrics GPS

This is more appropriate for random signals than the Autospectrum, as it nor-
malises by the frequency resolution of the spectrum. This means that data ana-
lysed with different resolutions can be directly compared.

dB Reference

For non-sound pressure channels it is possible to define a reference value for the dB cal-
culations when a dB Magnitude axis is selected. This applies to all Display types. The default
value is 1. For sound pressure channels the reference value is always 20 ppa.
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SETTINGS
Display layout
Export Format BKC
Channel 12: Seat Pad Z
Frequency Range 12.8kHz
FFT Lines 6400
Frequency Resolution 2Hz
Overlap 66%
Spectrum Type Auto
Frequency Axis Log
Magnitude Axis dB/1

|

Target Curve Off
Display Settings

{ settings  MAGNITUDE AXIS

Log

dB Reference: 1 v

Spectrogram

1. When you tap Spectrogram, the default behaviour is to display the map for up to the
first 120 seconds of time data:
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iPad = 11:48 4 66% W
[ Spectrum I 1/3 Synth Oct. ElEigsTelET] m Sonoscout™ @

2 3 < 5 6 7

Sport4_001.bke Driver Left 1
Time: 6.472 s Frequenc ]

dB/ 20u

30

Time [s]

Sportd_001.bkc Driver Left 1
Range: 0.00s - 42.68 s

Q 10 20 30 40
Time [s]

Qo - [} 3%

Recording Time Analysis Metrics GPS

2. If you select a range in the time history, the spectrogram is calculated over the same
range. There is a cross-hair cursor which follows your finger as you move it around on
the display:
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iPad = 11:48 + 66%

[ Spectrum ‘1]33ynthccl. Spectragram m Sonoscout™ @

Sport4_001.bke
Time: 6.472s Fr : 284.00 Hz Magnitude: 90.11 dB

Frequency [Hz]

Time [s]
Sport4_001.bke Driver Left 1
Range: 0.00s - 8.01s
294
o
=
-3.663
0 10 20 30 40
Time [s]
el =
Qo - ] 3y £2E
Recording Time Analysis Metrics GPS

3. If you play the selected channel, a play cursor moves through the time history and the
spectrogram:
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iPad = 11:48 + 66% W

[ Spectrum |113Synth0ct Spectrogram Sonoscout™ @

Sportd_001.bke

Frequency [Hz]

Time [s]

Sport4_001.bke Driver Left 1
Range:

0s-8.01s

Qo 10 20 30 40
Time [s]

Qo - ] 3y 22E

Recording Time Analysis Metrics GPS

4. If you choose a Reference profile (all those available are shown under Reference in the
settings menu), an additional order cursor is displayed and the Order number for the
current cursor position is shown along with the other cursored values. A legend and
cursored value for Total is included:
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SETTINGS

Display layout D
Export Format BKC
Channel 1: Driver Left
Frequency Range 25.6kHz
FFT Lines 6400
Frequency Resolution 4 Hz
Overlap 66%
Acoustic Weighting Linear
Time Axis Time
Magnitude Axis dB/20u
Reference None
Target Curve Off
Display Settings

( Settings

None

CAN Throttle
CAN Rpm
CAN Speed
Engine Tacho

Wheel Tacho

127

REFERENCE



iPad = 11:49 4 65% W

Open [ Spectrum I”\,{SSynthOCt. Spectrogram Sonoscout™ @
E] r 1 @ — -
> E E E LJ '\\/h

Sport4_001.bkc
Time: 6.47 s Freq.: 284.00 Hz Mag.: 90.11 dB 5717 RPM Ord: 2.98

Frequency [Hz]

Time [s]
Sport4_001.bke Driver Left 1
Range: 0.00s - 8.01s
2941
T
=
-3.663
4] 10 20 30 40
Time [s]
() 1=
Qo - ] Sy L
Recording Time Analysis Metrics GPS

5. There are two options for the Time Axis: Time and Reference. If you choose Reference
it automatically displays the x-axis in the units of the selected reference, for example,
speed:
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iPad =

Open

SETTINGS

Display layout
Export Format
Channel
Frequency Range

FFT Lines

Frequency Resolution

Overlap

Acoustic Weighting
Time Axis
Magnitude Axis

Reference
{ settings
Time

Reference

Order Analysis

1: Driver Left

25.6kHz

6400

4 Hz

66%
Linear
Reference

dB/20u

CAN Speed

TIME AXIS

11:51

[ Spectrum | 1/3 Synth Oct.

A

I m

Speed [Km/h]

% 65% MY

Sonoscout™ @

Driver Left

1

MW

20
Time [s]

v ih

Analysis
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iPad = 11:59 4 64% W)

Open { Spectrum I 1/3 Synth Oct. SIS IEN Sonoscout™ @
NA 1 @& 3 4) (5) (6

Sport4_001.bke Right
100 Range: 0.00s-8.88s

VA

|

k 2k Ak 5 k k k 7k
pn A ipm [RPM] — Orde
Sportd_001.bke Right 2
Range: 0.00s- 8.885s
LR
44
1 2 5 7 g8
Tim
O s
Recording Time Analysis GPS
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1. Use the Settings menu to set up the calculation and display parameters:

SETTINGS

Display layout
Export Format
Channel
Frequency Range
FFT Lines
Frequency Resolution
Overlap

Acoustic Weighting
Time Axis

Order Number
Magnitude Axis
Reference

Target Curve

Display Settings

2. Tap on Engine Tacho or profile channel to use as the reference for cutting the order

and displaying the result:

BKC

2: Right
25.6kHz

6400

4 Hz

66%

A-weighted

Rpm

dB/20u
Eng Tach

Off \
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{ settings REFERENCE

None

Eng Tach v
Can Throttle

CAN Rpm

CAN Speed

Note: The smoothing factor used during the recording is applied to the tacho
rpm profile.

3. Specify the x-axis type:
< settings TIME AXIS
Time
Frequency

Rpm v

4. Enter the default values:

< Settings  DISPLAY SETTINGS

Rpm Min 700 RPM
Rpm Max 7k RPM
Mag. Min 40 dB
Mag. Max 90 dB

Play and Cursors
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1. If you tap the Play button you will hear the sound for the file/channel in the active dis-

play:
iPad = 12:05 £ 63%
Open 1/3 Synth Oct. | Spectrogram Orders } Sonoscout™ @
- CERS . ' .
> E e © IRCENA 1) @ (3) (4) (5) (6
Sport4_001.bke Right 2 Sport4_001.bke Right

cop Time: 6.81s Freg.: -1.00 Hz Mag.: -79.92 dB(A) 5596 RPM Ord: -C Range: 0.00s-8.88s

Sportd_001.bke Right 2
—~ 00 Range: 6.56 5 - 7.08 s

W
. n,nﬂ#ﬂﬁJ’Jj MMMM

equency [Hz]

Sport4d_001.bke Right 2
Range: 6.56s-7.08s

7654 (mLRA)
0 2 3 4 5 6 7

Time [s]
N ()
DO Ay il S

Recording Time Analysis Metrics cPs

2. If this is a spectrum or 1\3-octave signal, you will see a real-time display which is syn-
chronised to the play cursor in the time history. If the sound is not playing, the instant-
aneous spectrum is synchronised to wherever you position the cursor.

3. Ifitis a spectrogram there are synchronised play cursors in the spectrogram and time
history (see [1] above).

4. If the Cursor Synchronisation button is off, the cursors are independent in each
spectral display. If the button is on, the cursors are linked in each spectral display.

Range Synchronisation
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1. If the Range Synchronisation button is off, each display can have a different
range. If the button is on, each display from the same file as the active display has the
range defined by the active display.

iPad & 11:16 B E1%E 4

Open 1/3 Synth Oct. | Spectrogram Orders ] Sonoscout™ @

Car A_2gwot.bke Driver Left 1 Car A_2gwot.bke Driver Left 1

Freq.: 2980.00 Hz P: -1.182 dB Range: 0.92s5-3.12s

90

80

60

a0

Power Spectral Density [dB/20u]

20 A :
vl 20 50 100 200 500 1k 2k 5k
L _ Frequency [Hz]
& &
g )
g = -
2 Car A_2gwot.bkc Driver Right 2
— Freq.: 2980.00 Hz Mag.: 10.99 dB(A) Range: 0.82s-3.12s
& eo
2
g s0
2
2 40
o =)
B 2 20
o] 200 400 600 800 1k
Time [s] Frequency [Hz]
Car A_2gwot.bkc Driver Left 1

Range: 0.82s5-3.125s

4238 @eLR) H H | H ” '”II" I'I ”
-3.873

[Pa

0 1 2 3 4 5 5} 7 8
Time [s]
()
Qo - ] 3y 2aE
Recording Time Analysis Metrics GPS

Note: This range is not applied to any other files which are currently open.
Propagate Settings

@
EE

1. The Propagate Setting button allows you to apply the current settings from one
display to all the other displays of the same type.

2. Calculation settings are applied to all displays.

3. Display settings are dependent on display type, for example, if the active display is a
spectrogram it propagates the settings to any other spectrograms that are currently dis-
played.
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4. The new settings will be used as the defaults for all new displays.

5. The system only propagates values from the forms, it does not propagate any zooming
you may have done in a display using multi-touch.

In the examples below, the weighting has been changed from Linear to A-weight-
ing and this has been automatically applied to the other displays by using the
Propagate Settings button.

Display showing Linear weighting (before Propagate Settings button selected):

iPad = 12:08 ¥ 62% M
Open Spectrum 1/3 Synth Oct.| Spectrogram [ Orders ] Sonoscout™ @
la B e 7
™ = 2 3 4 5 6
» i e ® X @
Sport4_001.bke Right 2 Sport4_001.bkc Left 1

PP Freq.: 116.00 Hz Mag.: 82.95 dB Range: 0.00s - 8.88 s

Frequency [Hz

Sport4_001.bkc Right 2
o Freq.: 116.00 Hz Mag.: 83.36 dB Range: 0.00s - 8.88s

20 50 100 200 500 Tk 2k 5k

Frequency [Hz]

Sportd_001.bkc
Range: 0.00s - 8.88s
LRy

Left 1

(o] 2 3 5 6 7 8
Time [s]
-~ A ' T T%]
Qo - il Sy [Lf
Recording Time Analysis Metrics GPS

Display showing A-weighting (after Propagate Settings button selected).
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iPad = 12:08 % 62% W)

Spectrum 1/3 Synth Oct. | Spectrogram Orders ] Sonoscout™ @
= B - -
> D B 2y (3) (2
E e oo 8 @ A (1]

Sportd_001.bke Right 2 Sportd_001.bkc Left 1
Time: 6.81s Freq.: 116.00 Hz Mag.: 68.15 dB 5596 RPM Ord: 1.24 . Freq.: 116.00 Hz Mag.: 65.81 dB(A) Range: 0.00s - 8.88s

Open

6

1

500

\de [dB(A)/20u]

"

Sport4_001.bkc Right 2
= 100 Freq.: 116.00 Hz Mag.: 66.21dB(A) Range: 0.00s - 8.88s
=

5
0 I3 2 20 3 ]
o 1 2 3 4 5 6 7 8 20 50 100 200 500 1k 2k 5k

Frequency [Hz]

Sportd_001.bke
Range: 0.00s- 8.88s

Left 1

0 1 2 3 4 5 1 7 8
Time [s]
A () (T T
Qo s ih e [0
Recording Time Analysis Metrics GPS

Taking Screenshots

1. You can take screenshots on the mobile device using standard Apple® functionality
(pressing the Home button and Power button simultaneously):
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iPad & 12:09 £ 62% M

Open 1/3 Synth Oct. | Spectrogram Orders ] Sonoscout™ @

>l a6 00600066

Sport4_001.bke Left 1

Range: 0.85s-596s

90
B0
3
4
o B0
g 50
40
30
20
20 30 50 70 100 190 200 300 500 700 Tk 1.5k 2k 3k 5k 7K
Frequency [Hz]
Sportd_001.bke Left 1

Range: 0.85s5- 5965

5.353

[Pa]

o 1 2 3 4 5 5] 7 8
Time [s]
0o X @
Recording Time Analysis Metrics GPS
r L

2. Or, youcanuse the =~ button in this task (and the Metrics task).
The built-in 'camera’ offers certain advantages. The first is that the pictures are

report ready (that is, no trimming is required) and the highlighted title bar,
which indicates the currently active window, is removed:
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Sport4_001.bkc Left 1

100 Range: 0.855-5.96s

80

Magnitude [dBf20u]

30

. i - 20 100 150 200 300 500 700 1k 1.5k 2K 3k 5k 7k
Frequency [Hz]

Sport4_001.bke Left 1
Range: 0.855-5.96 s

Time [s]

The second is that the pictures are automatically stored in the same folder as the
original file and have the same base-name as the original file:
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4 @ Sonoscout h Name
b FEN Backup || Sport12_001.bke.meta
| Developer | | Sport12_001.bke.pkf
[ ] Sport12_001_001.atfx
A Documents

| ] Sport12_001_001.atfx.btf

I 110kph-5mooth
. | ] Sport2_001.bke

o] | Sport2_001.bke.meta
' 3g-WOoT [ ] Sport2_001.bke.pkf
| CAN (] Sport3_001.bke
| Demo [] Sport3_001.bkc.meta
| o7 [ ] Sport3_001.bke.pkf

[ ] Sport4_001.bke

| FOM.Lap | ] Sport4_001.bkc.meta
' Fun [ Sport4_001.bke.pkf
' Nurburgring 0. Sport4_001_data_001.csv
| SD | ] Sport4_001_result_001.bke
| SeatAdjuster @ Sportd_001_snapshot_001.png

The third is that for all display types, other than Spectrogram, the content of the
Active display is saved as a .csv or .bkc file which has the same name as the
image file:

B= Sportd_001_data_001.csv
| ] Sport4_001_result_001.bke
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Viewing Metrics wetics

This task provides some simple metrics, as follows:
o Overall or Level in a Band level as a function of time, RPM or speed
o Articulation Index, Loudness or Sharpness as a function of time, RPM or speed
o Average Loudness as a Critical Band Spectrum
o Average Sharpness as a Critical Band Spectrum
o Export results to BKC or CSV
o The options available and calculated results are the same as in PULSE™ Reflex
o Select 1,2,3,4 curves to overlay in a single display
o Create and display Target curves with tolerance bands

In each case the results are presented as curves or as the average value for the selected
range:

iPad = 12:22 4 Mot Charging W}

Open ST SC Metrics Sonoscout™ @

Sport4_001.bke Left 1 Sport4_001.bke Left 1
. Range: 0.00 - 8,885 Range: 0.00 - 8.88 s
— 100 =
g 90 5 s
o =4 2
= 80 =
© c .
S 50 Overall Level g 60 Articulatio L3
5 &0 z 2
£ =
< B0 < 0
Tk 2k 3k ak 5k Bk Tk Tk 2k 3k a4k 5k Bk
Rpm [RPM] — Qverall: 95.29 [dB] Rpm [RPM] — Closed Al: 49.40 [%]
Sportd_001.bkc Left 1 Sport4_001.bkc Left 1
Range: 0.00 - 8.88 s Range: 0.00 - 8.88 s
70 % 100
g 6o 3
] o 75
@ 2
w50 E
5 - ness 5 50 Sharpn
£ 40 =
E Z 25
g 30 g °
< 0
1k 2k 3k 4k 5k 6k 0 1 2 3 4 5 [¢] 7 8
Rpm [RPM] — Loudness: 54.392 [sone] Time [s] — Closed Al: 49.40 [%]
Sportd_001.bke Left 1

Range: 0.00s- 8.88s

5.363

0 1 2 3 4 5 6 7 8
Time [s]
Qo A all b 3 EH
Recording Time Analysis Metrics GPS
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Viewing Metrics

Loudness and Sharpness use a CPB calculation, but Articulation uses 1/3-octave data syn-
thesised from the FFT.

The options available and calculated are the same as in PULSE™ Reflex.

The display functionality is exactly the same as in the Analysis task.

Target Curve and Overlay in Metrics

The Target Curve and Overlay Display functionality for Metrics is the same as in the Analysis

task.

For example the figure below shows 'Al vs. RPM' plotted for a wide open throttle test in 3
cars, with the target curve also displayed.

Articulation Index [%]

12:26

Qverall SQ Metrics

2k 3k ak 5k
Rpm [RPM]

Sport4_001.bke
Range: 0.00s- 8.88s

Gk

7k

% Not Charging W}

Sonoscout™ @

Sport4_001.bkc
Left

Range: 0.00 - 8.88 s
Closed Al: 49.40 [%]

Fam9_001.bkec
Left

Range: 0.00 -11.31s
Closed Al: 66.13 [%]

Lux5_001.bkc
Left

Range: 0.00-7.12s
Closed Al: 70.45 [%]

Sport12_001.bkc
Left

Range: 0.00 - 8.38 s

Closed Al: 57.01 [%]

Left 1

[Pa]

0

Time [s]

1 2 3 4
Qo - all
Recerding Time Analysis
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Note: In this version there is no multi y-axis functionality for Metrics, so it is not possible to
plot, for example, Al and Loudness on the same graph.
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Viewing GPS cps
The GPS task allows you to view the GPS coordinates of the currently opened file, display the
real-time speed profile, or, if you have an Internet connection, you can display a hybrid map

with start and end positions marked.

Additionally, you can convert the GPS Speed to a Speed Profile channel and add to the time
file, or export the file as a keyhole markup (KML) file.

The following options are available:

1. Display the X-Y coordinates:

iPad = 12:27 % Not Charging W}
Open Speed Profile Map } Sonoscout™ @
M 8 M

FDMLap_004.bke.meta

300

200

-100

-200

-300

300 200 100 o] 100 200 300
X [m]
- () |
Qo A oll S gl
Recording Time Analysis Metrics GPS

2. Display the Speed Profile:
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Viewing GPS
iPad = 13:49 £ 06% [ 4
Open Speed Profile m Sonoscout™ @
EAl = B

FDMLap_004.bkc.meta

70
60 //\
I
50
=z
E
=40
B
=
2
30
20
10
0
.M A . . (3] . 0o ER a
Time [s]
0 4w @ &
Recording Time Analysis Metrics GPS

3. If you want to 'embed' the profile as an additional channel in the file tap I_—_I :
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iPad = 12:28 # Mot Charging W}

Open J— Sonoscout™ @

£ settings CHANNEL

1 2 3 4 5 6 7 8 9 10 All
1: Driver Left

2: Driver Right v
3: CAN Throttle

4: CAN Rpm

5: CAN Speed

6: Engine Tacho

75 100

7: Engine Accel X 50 (4] (5]

Time [s]
8: Engine Accel Y
Driver Right 2
9: Engine Accel Z
10: Engine Microphone

11: GPS Speed (Profile)

50 a 75 100 n ﬂ
Time [s]
Q0 - alli Sy EH
Recording Time Analysis Metrics GPS

4. If you have an Internet connection, tapping the Map button will display a hybrid map
with the x-y coordinates and start and end positions marked:
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Viewing GPS

iPad = 12:29 % Mot Charging W)

Open [ XY Speed Profile Sonoscout™ @
K%;L E

Start Location
Latitude: 55.60191Longitude:  12.13723

20 e m 2 M

Recording Time Analysis Metrics GPS

Note: This is not possible if you are connected to the wireless router in the mod-
ule.

5. Tap |;Mj to export the GPS data as a KML (Keyhole Markup File). This is automatically
stored in the same folder as the original file and has the same base-name as the ori-
ginal file:

|| FDMLap_004.bke

== FDMLap_004.bke.keml

| | FDMLap_004.bke.meta

FDMLap_004.
D FOMLap_004.bke.pkf bkc.kml

6. Copy the KML file to your PC. If you have Google Earth™ installed, double-click on the
KML file and it will show you the measured route (including markers) superimposed on
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the satellite view:

Google Earth
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Target Curves

Create, import and display target curves, which can then be shown in any 2D display in the
Analysis and Metrics tasks. You can display the target as a single curve or as two curves offset
by +/- a user-defined value. You can also delete target curves when done.

From the Settings menu, set Target Curve to Active:

{ Settings ~ TARGET CURVE

Active O

F|Ie dBLin_Smooth_Road_110_Thirdoct_Target.csv

Range 0dB

Creating and Importing Target Curves

Method 1

1. Tap the target button @ to save the current 2D display as a target curve (.csv file)
in the TargetCurves folder:

148



Target Curves

13:57 £ 97% 2 ¢

Spectrum RSNl M Spectrogram Orders ] Sonoscout™ @

& > 3 4 (5 (6

Car A_2gwot.bkc Driver Left 1

Range: 0.00s-8.52 s

®
3

o

2]

o
o
o 50
2 40

)
o

n
=}

=

10.0k

315 100 315 Tk 315k

Frequency [Hz]

Car A_2gwot.bkc
Range: 0.00s - 8.52s
4238 M (WL R

Driver Left 1

)
3.873
0 1 2 3 4 5 6 7 8
Time [s]
0 W &
Recording Time Analysis Metrics GPS

View the TargetCurves folder:
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Roger's iPad
Bl'l-.-lel & Ki&l’ B—@T‘ Eé DES Sonoscout 2.0.427 @ Connected

DOWNLOAD FILES FROM iPad  UPLOAD FILES TO iPad

DOWNLOAD ' @© | SelectAll |DeselectAll  Filefiter ... _

Time Channels Size Last Modified

> 3 110kph-smooth
> 3 2gwor

> 5 sgwor

> B3 can

> Flors

> F3 pemo

> E7 rom_Lap

» El Fun

> 3 Nurburgring
> Fisp

>

£ seatadjuster

4 El TargetCurves
|;||]|] Al_RPM_2gwot_Target csv 0.2KB 2015/02/05
|]|][| Al_Speed_Overun_Target csv 0.2KB 2015/02/23
|;||:|[| TargetCurve_001.csv 0.5KB 20161212
|:|[|[| dBA_RPM_Overall_2gwot_Target.csv 0.2KB 2015/05/28

olll  dBLin_Coarse_Road_70_Spectrum_Target.csv 88.5KB 2015/01/19

Oooddoonoodgoooood

Method 2

1. You can also create target curves on your PC in Excel® and upload them to the Tar-
getCurves folder for use in Sonoscout.

Examples of target curve files created in the app (using Method 1) are shown below:
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Target Curves

Blackcar 3rd Gear.BKC Blackcar 3rd Gear.BEC
Source: Sonoscout - Analysis - Orders Source: Sonoscout - Analysis - 1/3rd Octave
Channel: RHS inner Ear Channel: RHS Inner Ear
Range: 0.00 5 - 55.00 5
Order: 2.00 Total Frequency [H2 Magnitude [dB/20u)
fpm [RPM]  Magnitude [dB/20u] Magnitude [dB/20u] 20
T765.724 95.0913 99.3331 5
78177 102.724 103,153 315
807.687 106,504 107.097 40 §8.2268
832.771 106.801 106.935 50 £3.3125
858.188 105.822 106.116 63 80.9347
£82.909 104,646 104,974 80 77.5654
100 80.6872
125 83.4606
Car A_2gwot.bkc Blackcar 3rd Gear.BEC
Source: Sonoscout - Metrics - Articulation Index Source: Sonoscout - Analysis - Auto Spectrum
Channel: Driver Left Channel: RHS Inner Ear
Range:0.00-8.525 Range: 0.00 s - 59.00 5
Speed [Km/h]  Articulation Index [%) Frequency | Magnitude [dB/20u]
12.8767 96.1776 0 94,8447
12.8781 96.8717 2 94,1867
12,2806 97.2298 4 91.2118
13,4096 95.6506 G 87.0369
13.7315 96.3092 B 83.8407
e S— 10 86.8143
12 32.0076
14 A7 160

Each display type generates a unique file format. The display type is defined in the
Source: cell in the table, for example: Source: Sonoscout - Analysis- Orders (see above).
If you manually create a target curve in Excel® it must match one of the standard
formats.

Method 3

1. Touch and hold the target button, then select the Copy option to copy the current 2D dis-
play to the iPad clipboard:
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iPad = 1412 £ Not Charging W

Spectrum TR NeISM Spectrogram Orders ] Sonoscout™ ®

% Q@ > : a4
|

Copy Paste

_001.bke Left 1
Range: 0.00 s - 10.06 s

a

a0

80

70

60
50
40

<= 30
20

0

315 100 315 1k 3.15k
Frequency [Hz]
Lux5_001.bkc Left 1

Range: 0.00s - 10.05 s
2038 M @=L Ry

[Pa]
=

2.261 !
0 5 7.5 10
Time [5]
~ O A W
Qo Ao ih S,

Recording Time Analysis Metrics GPS

2. Start Excel®on the iPad, select a cell and tap Paste:
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Target Curves

14:16
Workboo!
Insert Draw  Formuld & Insert D
Calibri 12 EREEE & A B Calibri 12 | Bl i) e
; fx
Copy Paste | Paste Special... Clear Wrap =1}
- y A B C D

1 T . 1 Lux5_001.bkec
2 2
3] 3 Source: Sonoscout - Analysis - 1/3rd Octave
4 4 Channel: Left
5 5 Range:0.00s-10.06s
6
7 Frequency [HMagnitude [dB/20u]
8 1
9 1.25
10 1.6
k| 2
12 2.5
13 3.15
14 4
15 5
16 6.3
17 8
18 10
19) 12.5

3. Edit the data to generate your own target, then select the data entries:
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14:23 Not Charging W)
Workbook1

O+

Insert Draw Formulas Data Review View

Calibri 12 B e S A = ¢ General 7 Aa T 1 5

fx i v
Wrap Fill
4 D B G H | J

Third octave target

m

Source: Sonoscout - Analysis - 1/3rd Octave
Channel: Left
Range: 0.00 s - 10.06 s

Frequency [Hz] Magnitude [dB/20u]
20 85
1000 50
10000 20

W o NGOV A WNR

(=

B (N[N [t | [ |t [t |t [t |t
N P, O LW NO U WwN

bl
)

Sheet1 + Sum: 11175

4. Re-open Sonoscout, touch and hold the target icon and select the Paste option :

iPad = 14:12

Open EESILNOI=8 Spectrogram I Orders ]
-~ ,._J r al
™ ad

> E 10 oo O ‘%

Copy Paste

_001.bke

e

This will save the target as a .csv file in the TargetCurves folder.

All target .csv files saved from Sonoscout will be called TargetCurve_OON.csv where N is
an incrementing number.

Displaying Target Curves
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Target Curves

1. Select Target Curve from the list of available files. Only those which are compatible
with the current display are shown in the list, for example, only Spectrum target curves
are listed in this example:

iPad = 14:25 £ Not Charging W}
Open Spectrum RSNl M Spectrogram Orders ] Sonoscout™ @
FILES i
< Target Curve Edit 1 e 3 4 5
SN

TargetCurve_001.csv
Fam7_001.bke

, Freguency-axis Right 2
Range: 0.00 5 - 10.00 s

TargetCurve_002.csv
3.15k

Third octave target,
315 Tk

, Frequency-axis

dBLin_Smooth_Road_110_Thirdoct_Target.csv

dBLin_Smooth_Road_110_Thirdoct_Target.csv,
. Frequency-axis
0o

Frequency [Hz]

Right 2

3 4 5 6 7 8 9 10
Time [s]
00 . I dle ':_7;
Qo I il EIS 1
Recording Time Analysis Metrics GPS

2. Optionally, you can select a tolerance band, which in the following example has been
set to +5 dB (dark grey) and -5 dB (light grey):
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iPad = 14:27 # Mot Charging WS}

Open Spectrum TR GNeISM Spectrogram Orders ] Sonoscout™ @
i TARGET CURVE
< Settings ] e 3 2 5
Nl
Active D
. Right 2
File TargetCurve_002.csv Range: 0.00 s - 10.00 &
Range -5.0t0 5.0 dB
20 315 1k 3.15k
Frequency [Hz]
Right 2
3 4 5 6 7 8 9 10
Time [5]
C A 193 (1Tl
Qo P Ill )1. L_,
Recording Time Analysis Metrics GPS

3. If you use the cursor in Target mode, a real-time A cursor value is displayed, which
shows the difference between the measured and (upper) target curves:
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Target Curves

iPad ¥ 14:27 £ Not Charging W

Spectrum RSO Nel M Spectrogram Orders ] Sonoscout™ @

1)@ 3 (4 (5

Right 2
Range: 0.00 s - 10.00 s

ide [dBf20u]

315 100 315 Tk 3.15k
Frequency [Hz]

Sport4_001.bke Right 2
Range: 0.00 s - 10.00 s
1217 em LR M)
g d L, Taall Tk n M Il | . - L Lunl 1 1l L
1.186
0 2 3 4 5 6 7 8 9 10
Time [s]
c g il T
QO = ih S [f
Recording Time Analysis Metrics GPS

Deleting Target Curves

1. From the Settings menu, select Target Curve, then tap the filename to display the cur-
rently available list of compatible target curves:

< settings TARGET CURVE £ Target Curve FILES Edit

Active O TargetCurve_001.csv
Fam7_001.bkc
, Frequency-axis

File TargetCurve_002.csv
TargetCurve_002.csv

ird octave targe v
Range -5.0 t0 5.0 dB Third actave target,

, Frequency-axis

dBLin_Smooth_Road_110_Thirdoct_Target.csv

dBLin_Smooth_Road_110_Thirdoct_Target.csy,
, Frequency-axis
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2. Tap the Edit button, see above.

3. Tap the red activate button next to the file you want to delete, then tap on the red
Delete button that appears to delete the target curve:

( Target Curve FILES Edit < Target Curve FILES Edit
dBLin_Coarse_Road_70_Spectrum_Target.csv i_Coarse_Road_70_Spectrum_Target.csv

° Car A_2gwot.bkc ._2gwot.bke Delete
, Frequency-axis juency-axis
dBLin_Smooth_Road_110_Spectrum_Target.csv dBLin_Smooth_Road_110_Spectrum_Target.csv

e dBLin_Smooth_Road_110_Spectrum_Target.csv, e dBLin_Smooth_Road_110_Spectrum_Target.csv,

, Frequency-axis , Frequency-axis
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Overlay Display - Spectrum

1. Select Overlay displays from the from the list of available types:

{ Settings  DISPLAY LAYOUT

Time History C

OPTIONS

One display

Two displays

Two displays stacked

Three displays

— Three displays

Four displays

| Qverlay displays v

'Overlay displays' works exactly the same as 'Four displays', for example, you can over-
lay up to four channels from one file, or up to four channels from four different files.

2. The filename, channel name and channel number line-style details are shown in the
legend box. If you tap the legend box it defines the active curve, that is, the one to
which the current settings apply.
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Overlay Display - Spectrum

iPad = 14:31 % Not Charging W}
Open 1/3 Synth Ocet. Orders ] Sonoscout™ @
- r .
i 2 3 4 5
> iz @ @ X L1

Lux5_001.bke
Left

Range: 0.00 s - 10.06 s

Lux6_001.bkc
Left

Range: 0.00s - 10.06 s

Fam9_001.bkec
Left

Range: 0.00 s - 10.00 s

Sport4d_001.bkc
Left

Range: 0.00 s - 10.00 s

Magnitude [dB/20u]

" a ]
20 30 50 70 100 150 200 300 500 700 1k 15k 2k 3k 5K 7k
Frequency [Hz]

Lux5_001.bke Left 1
Range: 0.00s - 10.05 s
2.039 Gh Ry
= o
o i I
2.281
0 25 5 7.5 10
Time [s]
Q0 A Qi T
Qo = ] SIS 28
Recording Time Analysis Metrics GPS

The time history display is also for the selected curve and this is what you will hear
(and see) as a real-time spectrum, if you touch the play button.

The channel button colour matches the line colour.
The legend box also shows the time history range used in the spectrum calculation and
the cursored magnitude value. The cross-hair is positioned on the highlighted curve and

the Frequency and Magnitude of the cursor are displayed at the top left of the graph.

3. Toclear a curve, touch and hold on the legend box and a Clear button will appear. If
you tap Clear the selected curve will be removed:
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iPad = 14:32 £ Not Charging WS}

Open STl /3 Synth Oct. Orders Sonoscout™ @

Lux5_001.bke
20 Left

Range: 0.00s - 10.06 s

Lux6_001.bke
Left

Range: 0.00s - 10.06 s

Fam9_001.bkc
Left

Range: 0.00s - 10.00s

Sportd_001.bkc
Left

Range: 0.00s - 10.00 s

20 30 0 70 100 50 200

Sport4_001.bke Left 1
Range: 0.00s - 10.00 s
5 HomlL R

1.046

ao h

Recording Time Analysis Metrics GRS

Display after removal:
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Overlay Display - Spectrum

iPad ¥ 14:32 £ Not Charging L

Open Spectrum 1/3 Synth Oct. Orders ] Sonoscout™ @

® ° 3 1 5
Lux5_001.bke
Left

Range: 0.00 s - 10.06 s

Lux6_001.bke
Left

Range: 0.00 s - 10.06 s

Fam9_001.bke
Left

Range: 0.00 s - 10.00 s

Magnitude [dB/20u]

20 30 50 70 100 150 200 300 500 700 1k 1.5k 2k 3k 5k Tk

Frequency [Hz]

Lux5_001.bkc Left 1
Range: 0.00 s - 10.05 s
2039 fllomL R
1)
= HL )
& I
-2.261
0 25 5 7.5 10
Time [s]
a0 e i TN
Recording Time Analysis Metrics GPS

Note: there is no Clear option for the blue curve.

Range Synchronisation

If the Range Synchronisation E button is off, each display can have a different range. If
the button is on, each display from the same file as the active display has the range defined
by the active display.

Note: This range is not applied to any other files which are currently open.

Screenshot, Target Curve and Filtering

In Overlay displays these controls work exactly as in non-overlaid displays, that is, the reques-
ted functionality applies to the currently selected curve:
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> o

a @ Y

Display Settings

Overlay displays have their own Display Settings which are completely independent of the set-

tings used in non-overlaid displays.

Multi Y-axis

If channels with different units (for example, sound pressure and acceleration) are compared,
the graph has two y-axes. If any of the selected channels are sound pressure their magnitude

scale will be on the left Y-axis, whilst the right Y-axis will have units of vibration.

Magnitude [dB/20u]

70 100

150 200 300 500 70O
Frequency [Hz]

Each axis has its own Display Settings.

1k 1.5k 2k

Magnitude [dB/1]

Blackcar 3rd Gear.BKC
RHS Inner Ear

Range: 0.00 s - 59.00 s
Blackecar 3rd Gear.BKC
RHS Outer Ear

Range: 0.00s - 59.00 s
Blackcar 3rd Gear.BKC
Steering Wheel Z

Range: 0.00 s - 59.00 s
Blackcar 3rd Gear.BKC
Seat Pad Z

Range: 0.00s - 59.00 s

If you double-tap in the display window, both y-axes are restored to the Display Settings.

The y-axis is activated by touching the legend box of a channel which uses it. You can tell it is

active because the vertical axis has a black line. The graph grid lines apply to the active y-

axis:
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Overlay Display - Spectrum

Magnitude [dB/20u]

20 30 50 70 100 150 200 300 500 700 1k 1.5k 2k
Frequency [Hz]

3k

Blackcar 3rd Gear.BKC
RHS Inner Ear

Range: 0.00s - 59.00 s
Blackcar 3rd Gear.BKC
RHS Quter Ear

Range: 0.00s - 58.00 s
Blackecar 3rd Gear.BKC
Steering Wheel Z

Range: 0.00 s - 59.00 s
Blackcar 3rd Gear.BKC
Seat Pad Z

Range: 0.00s - 59.00 s

You can use multi-touch to zoom or move the curves which use the currently active y-axis. If
you double-tap outside the display, but near the y-axis, the currently active curves will be

auto-scaled.
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Overlay Display - 1/3-oct. Synthesized

The functionality for 1/3-octave Overlay Displays is essentially the same as for the Spectrum,
but with one additional option.

In Display Settings you can choose to display the data as unfilled bars:

iPad = 14:43 ® 70% W

Open 1/3 Synth Oct. [SISE | Orders ] Sonoscout™ @

ettings DISPLAY SETTINGS
{ settng & 2 3 4 5

Freq. Min 20 Hz
Lux5_001.bkec
Freq. Max 10k Hz Left
Mag. Min 0 dB Range: 0.00 s - 10.06 s
Mag. Max 90 dB Lux6_001.bke
_li: Left
OPTIONS —__ I — Range: 0.00s - 10.06 s
Graph Style Bar ] ———
B Fam9_001.bkc
| Left
- Range: 0.00s - 10.00s
Sport4_001.bkc
Left
Range: 0.00s - 10.00s
315 1k 3.15k 10.0k
Frequency [Hz]
Left 1
5 75 10
Time [s]
co Jom i 2 22
Recording Time Analysis Metrics GPS
...or wire:
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Overlay Display - 1/3-oct. Synthesized

iPad & 14:44 3 70% .y

Orders ] Sonoscout™ @
® > 3 4 5

Open

{ Displ..ttings GRAPH STYLE

Bar

i v Lux5_001.bke
Wire Laft

Range: 0.00 s - 10.06 s

Lux6_001.bkc
Left

Range: 0.00 s - 10.06 s

Fam9_001.bkec
Left

Range: 0.00 s - 10.00 s

Sport4d_001.bkc
Left

Range: 0.00 s - 10.00 s

W
@
=

Frequency [Hz]

3.15k 10.0k

Left 1

5 7.5 10
Time [s]

QO - ] 3

Recording Time Analysis Metrics GPS
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Overlay Display - Orders

The functionality for Order Overlay Displays is essentially the same as for the Spectrum, but
with options for choosing a reference channel, the type of x-axis (Time, RPM or Speed), an
Order number, or the Total Order value:

iPad = 14:39 # Mot Charging W}

Open [ Spectrum I”\[SSythctA Sonoscout™ @
> s B © X - JORORORORC

Car A_2gwot.bkc
90 Driver Left
Range: 0.00s - 8.52 s
Total
20
Car A_2gwot.bke
Driver Left
=
S 70 Range: 0.00s -852s
o Order: 3.00
]
o

Car B_2gwot.bkc
Driver Left

Range: 0.00s - 9.27 s

Total
50 Car B_2gwot.bkc
Driver Left
Range: 0.00s - 9.27 s
40 Order: 2.00
1k 2k 3k 4k 5k 6k 7k
Rpm [RPM]
Car A_2gwot.bke Driver Left 1
Range: 0.00s-8.52s

@=LR=)

0 1 2 3 4 5 G 7 8
Time [s]
C S () (1Tl
Q0 ] Sy 4
Recording Time Analysis Metrics GPS
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Filtering

1. Use this button to open the Filter form:
B e
»BA: o s|x

2. Define the filter properties on the form and select the channel(s) to filter:

Filter: Sport4_001_-0.000-20.154s.bkc

Highpass: Frequency 50
Lowpass: Frequency 5000

Parametric EQ: Bandwidth 10 Absolute
Center Freq. 100 Frequency~
Gain 0

Reference  None

High Pass, Low Pass and Parametric EQ (Notch) filters can be applied simultaneously.

The notch filter can be at a fixed frequency or order-tracked using any of the available
Reference channels, i.e., Tachos or Profiles.

Filtering Example
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Filtering

1. Inthis example, an engine order-tracked filter is applied to 3rd engine order:

Filter: Sport4_001_-0.000-20.154s.bkc Save
0O©® : :+ 5 6 7
Highpass: Frequency 50 Hz
Lowpass: Frequency 5000 Hz
v Parametric EQ: Bandwidth 20 %  Relative
Order 3 Order  ~
Gain -40 dB
Reference Engine Tacho ~

2. Using a 2-display layout the unfiltered and filtered sounds can be displayed side-by-side
for comparison. In this example, the large reduction in the 3rd order can clearly be
seen:
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iPad = 14:56 + 68% W

Open [ Spectrum I 1/3 Synth Oct. SIS IEN Sonoscout™ ( : )
= a @ 1 5 6 7
> Em o g A 0 : 5y () (7

Sportd_001_-...-20.154s.bkc Driver Right 2 |_001_-..._filt_oo01. Driver Right 2
500 Time: 6.89 s Freq.: 200.00 Hz Mag.: 93.22 dB 6003 RPM Ord: 2.0 o 500 Time: 6.89 s Freq.: 200.00 Hz Mag.: 93.21 dB 6003 RPM Ord: 2.0 )

e

oo ih
calla "shsli S o W Wty o, o o

don v/ Ww e lyw! o, eyl 2

o

e [s ime [s

Sportd_001_-0.000-20.154s_filt_001.bke Driver Right 2
Range: 0.00 s - 20.15 5
~ [l ém LR«

ks I
I il

Recording Time Analysis Metrics GPS

3. To listen to the effect of the filtering, tap ’ and activate the left or right display to
hear unfiltered or filtered sound for any channel.

When switching between them, the sounds play:

e From the current time if the files are the same length
o From the beginning if the files are different lengths, or if you stop/start the play
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RPM Finder

1. To open the RPM Finder GUI, switch to the Analysis task and swipe from the right side
of the display.

2. Tap an order on the Spectrogram display, then tap A to place and adjust the 'grip-

pers':
iPad = 22:36 % 58% W
Spectrum 1/3 Synth Oct Sonoscout™ @
ﬂ h /\ é_ ﬁ Order: 2.0 ~ Smooth: 0 v~ Scale: 10 Embed RPM as Profile ~ Close
Sport4_001_-0.000-20.154s,bkc 2
O
@ - l: LY gy ¢ >~ N B B gty
g Yudt* ;L“ |- "
ped Pl fBe ol L S SR S ea T AR N Pyt £ 0, mlty GA74. ]
) 5 ; 0 F )
[} :
Analysis Metrics GPS

Specify the order number you think it is.

3. Check the calculated profile, tap /N and adjust smoothing as necessary:
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RPM Finder

Pad & 22:38 4 57% M+

Sonoscout™ @

E f‘\, VAN g I—Jj Order: 3.0 ~ | Smoath: 1 v Scale: 1.0 Embed RPM as Profile ~ Close

[ Spectrum 1/3 Synth Oct.

Sport4_001_-0.000-20.154s.bkc

2
7k Time: 0.00 s Rpm: 770 RPM
Bk
5k
4k
=
e
3
o
3k
2k
1k
0
0 2.5 5 7.5 10 126 16 175
Time [s]
en %
Qo - ih SIS £2E
Recording Time Analysis Metrics GPS

4. Tap é‘ and check the final profile using cursors on the Spectrogram:
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iPad ¥ 22:38 3 57%

Spectrum 1/3 Synth Oct Spectrogram Orders Sonoscout @

E AN N B & Order: 3.0 ~|  smooth: 1 v Scale: 1.0 Embed RPM as Profile v Close

Sport4_001_-0.000-20,154s,bkc 2
nn Time:6.69 s Freg.: 292.00 Hz Mag.: 95.55 dB 5819 RPM Ord: 3.01

F ey ’

s il oA bt yuna LTl PYPVR VRV P

Analysis Metrics GPS

5. From the drop-down above the display you can now select how to embed the RPM (and
optionally the GPS) into the profile:

\
(=]

Embed RPM as Profile e Clo

Embed RPM as Profile v
Embed RPM as Tacho
Embed RPM and GPS as Profile

Embed RPM and GPS as Tacho

M
to embed it.

Once selected, tap on
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RPM Finder

6. One (or two) new profile channels will be added to the original file:

iPad = 22:49 £ 56%
Gooi Profile CAN Sonoscout™ @
i CHANNEL
< Settings 3 4 5 6 7 e 9 All

1: Driver Left

. . D01.bk RPM Finder (Tacho) 8
2 Drer igt

3: CAN Throttle

4: CAN Rpm

5: CAN Speed
6: Engine Tacho

7: Wheel Tacho 10 15 20

Time [s]
8: RPM Finder (Tacho) v
001.bke Engine Tacho 6
9: GPS Speed (Tacho)

10 15 20
Time [s]

Qo - alln Sy (8

Recording Time Analysis Metrics GPS

7. When Embed RPM as Tacho is selected:
e The engine RPM is a 1 pulse per revolution tacho pulse
o The vehicle speed is a 9 pulses per metre tacho pulse

8. Lock: If you wish to zoom the Spectrogram in/out using multi-touch, first tap the Lock
button to unlock the display, then tap it again to lock it after you have finished.

Hﬂf\‘\, /\ é |’\Ir_‘| Order: 3.0 ~ Smooth: 1 v Scale: 1.0 Embed RPM as Profile ~ Close

Once it is locked you can place/adjust grippers without unintentionally rescaling the
map.

9. Scale:

e The algorithm is optimized for sounds where the strongest harmonics are in the
range order 2 to order 8 inclusive
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e Choosing the best parameters:
o If you place the grippers on any order up to and including 8, then set Order
to the order number you are tracking and set Scale to 1
o If you place the gripper on an order greater than 8, then set Order to 1 and

Scale to the order number you are tracking, for example, 32
o If you want to track non-integer orders then set Order to 1 and Scale to the
order number you are tracking, for example, 2.83

10. Once you have finished the task, tap Close to hide RPM Finder and restore the previous
Analysis display.
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File Management

There are various methods for copying files to/from your mobile device and to/from your PC,
as well as options for deleting them, these are described below.

Copying Files From your Mobile Device to Your PC

The preferred method for transferring files is to use the Sonoscout web page, as it does not
require iTunes® to be running, or even installed on your PC. You can use any web browser on
your PC to download files from the mobile device, but Google Chrome™ is recommended,
since it supports download of several files in one click.

The procedure for using the Sonoscout web page is as follows:

1. Connect the mobile device and your PC to the same router (this could be the Asus Wire-
less Router in the LAN-XI Module).

2. Make sure that Sonoscout is running on the mobile device.

3. Inyour browser, enter the IP Address of your mobile device.
Tap '?' to open the Information (About) Pop-up and read the IP Address from there:

Information Information
Sonoscout™ Sonoscout™
Briel & Kjeer Sound & Vibration A/S ® Briel & Kjzer Sound & Vibration A/S
Version 2.0.430 Version 2.0.430
SSID BK3660A-100075 SSID VIM242611-2G
IP Address 192.168.1.179 IP Address 192.168.0.8
Front-end webpage Help
Router webpage Video tour

Help

Video tour
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File Management

The Sonoscout web page appears:
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_,-'f ® Sonoscout file transfer X |

¢ = C |0 19216808 )

Roger's iPad
Bl'i..lel & Kiar B—@_K Eé DCO Sonoscout 2.0.430 @ Connected

DOWNLOAD FILES FROM iPad UPLOAD FILES TO iPad

DOWNLOAD (@  SelectAll DeselectAll File filter .. _ Q

Time Channels Size Last Modified

> 3 110kph-smooth [10] ]
> 3 2g-wot @D u
> 5 ag-wot [ 24) u
> F3cean [ 1] L]
> E9ots © ]
> 3 pemo @ L]
> 3 Fom_Lap © ]
> F3 Fun o D
> 3 Nurburgring o I:‘
> Edsp [ 1] L]
> 7 SeatAdjuster Q D
> B3 TargetCurves o I:‘
> 7 Testing @ D
> 3 various o D
() BK3050-105440 A-060.calin 1.7KB 201612113 [
() BK3050-105440 A-060.setup 11.4k8 2016112113 [
() BK3050 New demo.setup 10.2KB 2016012006 ]
() BK3050 Sender altypes.setup 8.9KB 20150311 ||
() BK3050-Sender-nocan.setup 8.8KE 201500311 ||
(%) BK3050-Sendersetup 8.8KB 201500311 ||
(%) BK3050 Special 2chan.setup 11.4k8 2016112113 [ ]
() BK3050-Webinar.setup 7.9KB 201506002 ||
(%) BK3053-100387 B-120.calib 0.4KB 2013112111 [
() BK3053-100387 B-120.5etup 13.2KB 2015006111 [
(%) BK3053 105964 B-120.setup 15.2K8 201600503 ||
(%) BK3053-106097 B-120.setup 18.0KB 201600516 ||
(%) BK3053 DaimlercAN setup 15.2K8 20160429 [ ]
() virtuat Front-end.setup 8.8KB 201601211 ||
() giobat setiings 26.6KB 201611213 ||
@)
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File Management

Note: If the web page does not appear, add :8080 to the IP address.

A search field and extra buttons are provided to help you with file management.
These are displayed at the top of the Download screen:

Briel & Kiar s_@—x R D@) Sonoscout 2.0.430 6 :Q'*r'mi':f:

DOWNLOAD FILES FROM iPad UPLOAD FILES TO iPad

DOWNLOAD (@  SelectAll DeselectAll File filter _ Q

> 3 110kph-smootn (10
> 3 20wor (31]

10

o Refresh button - allows you to refresh the display, for example, if you have
been using the iPad® during your file management procedure

o Select All/Deselect All buttons - these allow you to select or deselect all
the files/folders on your mobile device

« File filter button - allows you to decide which types of files are shown or
hidden in the file/folder list

o Search field - allows you to search in the list of files on your mobile device

o Connected/Disconnected indicator - indicates whether the browser still has
connection to the mobile device
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4. Expand the folder containing the data you wish to download:

/ ® Sonoscout file transfer % A\
4

& C | ® 19216808 % |

Roger's iPad
Brl-jel & Ki&l’ B—@T‘ Eé EICD Sonoscout 2.0.430 @ Connected

DOWNLOAD FILES FROM iPad UPLOAD FILES TO iPad

DOWNLQOAD '@ | selectAll | DeselectAll  File filter ... _

Time Channels Size Last Modified

> 5 110kph-Smooth [ 10] u
> 2g-WOT [ 31 L
> 3g-WOT (24 []
> 3 ean (1] []
> F3ots o []
~ 3 pemo m D
“# Sport4 DWOT 001.bke 0019 6 288... 2016/12/09 | |
(©  sport 4 DWOT_001 bke meta 18.5K8 2018112110 ||
#F car A_2gwot bke 0008 3 128 2016112109 ||
(©) car A_2gwotbke.meta 16.1K8 20161209 | ]
 carA 2gwot 001.pti 0008 6 128... 2016012112 | |
© cara_2gwot_o01.ptimeta Fck on an image file to preview 16.1KB 2016112112 [
# car A_2gwot_asq_001 wav it without downloading 00-08 2 14MB 20161212 |
ol car A 2gwot_data_001.csv / 0.5KB 201612114 | ]
@) 184.... 2016012114 | |
*F cars_2gwotbke 00:09 5 13.9... 2016/12/09 ||
@ Car B_2gwot.bkc.meta 17.2KB 2016/M12/09 D
ﬂ‘ Long Recording_001.bkc 03:44 5] 168.... 20161211 I:‘
(©  Long Recording_001.bke. meta 103.... 201601211 [
> F3 Fom_Lap o []
R RSN Y 1
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File Management

5. Click on File filter... to see specific file types:

FILE FILTER

6. Use the checkboxes to select folder / files to download or delete:

By toggling the checkboxes on or off you can control which of the files in the Sonoscout
projects will be displayed in the list

D Recording Files

Meta Data Files

] Resutt Files

Images I:‘ Seiup and Config

‘

Name

~ 5 110kph-smooth

>

A

Fam9_001.bkc

Lux5_001.bkc

Lux6_001.bke

Fam8_001.bkc.|

Name

> 3 110kph-smooth
> 2g-WOT

> 3 sgwot

> 3 can

> Flors

Sport 4 DWOT_001 bkc meta
Car A_2gwot bk meta

Car A_2gwot_001_ptimeta

Car A_2gwot_snapshot_001.png

Car B_2gwot bkc. meta

Long Recording_001 bkc.meta
> 1 Fom Lan

meta

Lux5_001.bkc.meta

Lux_001.bkc.meta

Sportd_001 bkc

(©) sports_001.bke.meta

F3 2g-woT
[

00:10

00:10

00:10

00:10

Time

Channels

Size

18.5KB
16.1KB

16.1KB

Size

126...

7.4KB

125...

7.2KB

126...

7.2KB

126..

7_2KB

125...

7.2KB

Last Modified

1O O0H00

20161210

2016/12/09

20161212

2016/12/14

2016/12/09

201612111

J0oogog

Last Modified

2015/02/23

2016M11/01

2015/02/23

2015/02/23

2015/02/23

2015/02/23

2015/02/26

2015/02/26

2015/02/23

2015/02/23
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7. Click on the Download selected files button and the files/folders are copied to your PC:

Download selected files (6)

The files are copied to the Downloads folder in your user area on the PC.

Note 1: Depending on your browser, you may need to confirm the download of
each file, or you may just need to confirm that you have chosen to download mul-
tiple files and the rest will download automatically.

Note 2: Internet Explorer has Save or Save As options. The Save option auto-
matically saves the files to the User Account/Download folder on your PC, the
Save As option allows you to change the download directory.

Deleting Files from Your Mobile Device

1. Choose the folder, and/or files, that you want to delete by checking the relevant check-
boxes on the right.

(@)
2. Click the Delete button to delete the selected files:

DELETE SELECTED FILES ON IPAD

Are you sure you want to DELETE the selected files and folders on your iPad? If you
click "Delete" the files will be removed and cannot be recovered.
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File Management

You need to confirm file deletion in a pop-up that appears.

Copying Files From Your PC to Your Mobile Device (Method 1)

You can use the Sonoscout web page to upload files from your PC, the procedure is as follows:

1. First make sure that Sonoscout is running on the mobile device.

2. Then, in your browser, enter the IP Address of your mobile device.
Note: If the web page does not appear, add :8080 to the IP address.

3. Select the file you wish to upload to the mobile device by clicking the Choose File but-
ton:

® Sonoscout file transfer X

&« (4] | @ 192.168.0.8/?formaction=delete8isonoscoutrec=1&sonoscoutimg="18&sonoscoutmeta=18&sonoscoutres=18&sonoscoutfile= 1&fld_110kph-Sr ¥ |
Roger's iPad
Brl-:lel & Ki r B—@_K . Sonoscout 2.0.430 @ Connected
E (b e

DOWNLOAD FILES FROM iPad UPLOAD FILES TO iPad

UPLOAD

Drop files to upload here

e

Select destination folder on the device

Use Existing @ | 110kph-Smooth

Create New

o
A

Note: You can only upload one file at a time.

E

Specify an existing or new destination (Project) folder (see above).
5. Click on the Upload File button to transfer the file.
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6. On the mobile device, the file you have uploaded will appear in the tar-
get/selected/specified folder:

Open
Projects

2g-WOT 12 files
3g9-WOT 12 files
CAN 0 files
DTS 4 files
Demo 4 files
FDM_Lap 2 files
Fun 1files
Nurburgring 1files
SD 0 files
SeatAdjuster 6 files
Testing 9 files
Various 1files
DOWNLOADS

SD Card content 1files

Copying Files From Your PC to Your Mobile Device (Method 2)

1. Install DiskAid on your PC (download it from http://www.digidna.net/).
2. Connect the mobile device to your PC using the USB connector cable.

3. Start DiskAid .
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File Management

4. Select the Sonoscout App:

() iMazing — O X
File Edit View License Help
“ A = = Search ?
Back :t;.\ RéZsh Patn :p:-:x ons H;\F
v B rogers ipad ¥ 4 (§) Sonoscout  Name Date Modified Date Created Type Size
T o v B Bacp [ car A_2gwotibke 09/12/2016 09:5437  09/12/2016 02:5437  BKC File 134 M8
[ Develaper [ Car A_2gwot bkemeta 09/12/2016 09:5437  09/12/2016 0%:54:37 META File 160 K8
B camera . Documents | Car A_2gwot bke.pkf 00/12/201609:5437  09/12/2016 03:54:37 PKF File 370K
& rhotos ‘ {10kph-Srmooth [ CarB_2gwot.bke 09/12/2016 095437 09/12/2016 0%:54:37  BKC File 146 M8
I Music ‘ - [] car B_2gwotbkcmets 09/12/2016 09:5437  09/12/2016 02:54:37 META File 1808
. [ car B_2gwotbkepké 09/12/2016 095437  09/12/2016 0%:54:37  PKF File 400KE
@y Videos ! 3g-wor [} sport4DWOT_001.6ke 09/12/201617:1131  09/12/2016 17:11:12 BKC File 302 M8
g Messages ! CAN [] Sport 4 DWOT 001 bke.pkf 09/12/201617:11:31  09/12/2016 17:11:12  PKF File 83.0KE
1 contacts \ Demo [T Sport 4 DWOT 001 bkemeta 10/12/201613:0651  10/12/2016 1306:51  META File 1908
. TS [ Long Recarding_001.6ke 11/12/201613:4220  11/12/2016 133835 BKC File 177.0 M2
N.ms ‘ £OM_Lap [ Long Recording_001.bkcmeta 11/12/2016 134220 11/12/2016 13:42:20  META File 1060 KB
File system [ Long Recording_001.bke pkf 1M/A2/201613:4220  11/12/201613:38:35  PKF File o720 KB
» B novisim ipadairz : :::bw [ car A_2gwot 001.pti 12/12/201622:5321  12/12/2016 2255321 PTIFile 13.5 M8
— gring [7] Car A_2gwot_001 ptimeta 12/12/2016 22:53:21 12/12/2016 22:53:21 META File 16.0 KB
» B novisim ipadpro L sD [ Car A_2gwot_001.pti.pkf 12/12/201622:3321  12/12/2016 225321 PKF File 370K
. ; SeatAdjuster Car A_2gwot_asq_001wav 12/12/201622:5430  12/12/2016 22:54:30 WAV File 15M8
@ e \ TargetCurves [] Car A_2gwot_asq_001.wav.pkf 1212/201622:5439  12/12/201622:54:39  PKF File 120KB
* TS ‘ Testing 85 Car A_2gwot_data_00T.csv 14/12/201615:1551  14/12/2016 151551 Microsoft Excel Comma 5548
Upload v
7 = Cy T = * 0 %
Manage Apps Copy to PC Copy to Device Delete Mew Folder New Shortcut Get Info Options
0 of 18 selected

5. Select the folder on your mobile device. (You can also make new folders here.)

6. The list on the right shows the files in that folder on the mobile device. You can drag
and drop files to and from the PC, or delete them in this window (or alternatively, use
the icons at the top of the window).

Using iTunes® to Copy Files (Method 1)
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1. IniTunes®, select the connected mobile device and display the Apps:

“ p »
File Edit View Centrols Accourt Help
<

100% (=)
Settings

[E summary

7 Apps

J1 Music

H Films

[] TV Programmes

AR Books

i@ Photos

@ Info

On My Device
J1 Music

& Films

[] Tv Programmes

AR Books

[¥] Audiobooks

Q. Tones

= Moonsorrow Fibbers

=[" Sigur Ros Jodrell Bank

2. Use the Add button to copy files from your mobile device to your PC.

Roger's iPad B

‘w

’

Roger's iPad

Excel
GarageBand
f 7 i

Google Earth

(@

HP ePrint

e4

=7
[H]

iMovie

iPhoto

Keynote

MobileLite

DM

naim

Numbers

PowerPoint

iﬂco

W. Europe

Word

D

H

LT

110kph-Smooth
BK3050-105440 A-060.calib
BK3050-105440 A-060.setup
BK3050-New demo.setup
BK3050-Sender-alltypes setup
BK3050-Sender-nocan.setup
BK3050-Sender.setup
BK3050-Special 2chan.setup
BK3050-Webinar.setup
BK3053-100387 B-120.calib
BK3053-100387 B-120.5etup
BK2053-105964 B-120.setup
BK3053-106097 B-120.setup
BK3053-DaimlerCAN.setup
CAN

Demo

DTS

FDM _Lap

Fun

globalsettings
Nurburgring

sD

SeatAdjuster

TargetCurves

Testing

Upload

Various

Virtual Front-end.setup

59.60 GB Free

63.1 MB 12/12/2016 14:08
4 KB Yesterday 15:47
12KB Yesterday 15:48
12 KB 06/12/2016 17:43

12 KB Yesterday 15:48
8 KB 02/06/2015 14:31
4 KB 11/12/2013 12:16
16 KB 11/06/2015 12:29
16 KB 03/05/2016 08:41
20 KB 16/05/2016 11:35
16 KB 29/04/2016 12:40
4 KB 12/12/2016 11:47
239.9 MB Today 15:31
229.8 MB 12/12/2016 22:47
16 12:29

016 20:58

016 12:09

016 16:38

7/2016 12:09

120 KB Yesterday 14:07

1208 MB 08/12/2016 15:34
25.2 MB Tod. 5:46

89.1 MB 15/09/2016 20:52

12 KB 11/12/2016 13:38

| Add File... Save to..

| Sync

3. Use the Save to.. button to copy files from your PC to your mobile device.

Using iTunes® to Copy Files to Your PC (Method 2)

This method has some restrictions, see the note that follows for details.

1. IniTunes®, select the connected mobile device and display the Apps (see previous fig-

ure).

2. Select the folder to copy (under Sonoscout Documents).

Note: You cannot open the folder and copy individual files from it.
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File Management

3. Click the Save to.. button.
4. Select an existing file on the PC where the folder should go:

® Tones  ——— e’
aGrlj. b Competer b 05[] » Tomp o [ 4p ]| Search Teme )
—
|
Cugaeite = Hew folder == @ |
W Fevaries = Hume Cute mereified Typet [ --'
BB Debtop | DutaTearmfer 31172002 1140 Fiie toider
&4 Domnlcads & mark Date crested: 21110121107 | Fie feider
B4 Recertt Places ] | Emptydoide File felder
b Raid 197102 5 il Tdede
il Librasia L b meao_cakcheck 187172002 1801 File dodder L
% Decuments b deley 161152002 3033 Fite dodder
-“ Manic & tor_Duve 167173002 2625 Fille dpider
ol Pictur L Whound Bemal 145 Pandl) 101782 11:4 Fie Andder
. Wk b 53 Ttorial Pasdl [ TR bR ER AT F i dcider
ki notar A1 IR Fillg pider
4: Hesmegitap b SemEcund onfgueston 300D iR F it cacder =
| b fer WG 10/30/2612 35:0 Filr foider
i Comguter 4 Trairsng PE:G TR0 1B 33 File {icder
o 050E) L oats ™ 55 Fefoider
s DATAPART] [T ke waming 6002 DE File Tededer
B MohiSam bew Pad] = L DB 180972002 JE23 File Tolder =
Folder  DutsTrangde
Sabect Frider Cancel |

Using iTunes® to Copy Files From Your PC (Method 3)

This method has some restrictions, see the notes that follow for details.

1. Click the Add button:

File Sharing
The apps listed below can transfer documents between your iIPad and this computer
Apps SoNoScout Documents
Gasgle Earth BK3050-105440 A Yesberday 18:03
e BK3I053-100387 B-120.5etup Vesterday 1347 16 KB
n PDFReader | Calibration Testerday 18:02 31.5 M8
defaultconfig Yesterday 1803 4B
W J. Dema ®ANNL 1929 1M
| . mono_calched 19V 1/2012 0959 39.9 M8
). Recordings @811/012 16:54 zero KB
}. Streaming HALANL 1147 54768
| Test Files 21112012 14106 5.3 M
}. Varicus AL 180 F125 ME

oo

187




2. Select an existing file on your PC:

(&) Add b4
“ v ‘ 3 ThisPC » Downloads » v 0 Search Downloads 2
Organize ~ MNew folder == ~ [H 0
Renamed Origin *  [] Name Date modified Type Size
@ OneDrive archive 29/06/2016 16:33 File folder
) . [ D Fam7_001.bkc 14/12/2016 15:29 BKLC File 12,889 KB
(3 OneDrive for Busi [] Fam7_001.bkc.meta 14/12/201615:29  METAFile BKE
& This PC [ Lux5_001.bke 14/12/201615:29  BKC File 12,889 KB
I Desktop D Lux5_001.bkc.meta 14/12/2016 15:29 META File 3KB
. D Sportd_001.bkc 14/12/2016 15:29 BKLC File 12,809 KB
Documents
D Sportd_001.bkc.meta 14/12/2016 15:29 META File KB
‘ Downloads
Ji Music
[&=] Pictures
B Roger'siPad
m Videos
da 05(C)
- Data (D2)
=¥ Netwnrk
File name: | Fam?7_001.bke v| | Anies ¢ vl
| Open | | Cancel |

Note: You can only copy files, not folders.

3. The file will be copied to the 'top level'. It is not possible to put the file in an existing

folder.

File Sharing

The apps listed below can ransler documents between your iPad and this computer
Apps SoNoScout Documents
Google Earth
- BKI053-100387 B-1205etup Teiferday L3AT
n POFReader ). Calibrason Vestenday 1402
defaultconsy Vestenday LE03
LE}W b Deme AN 1919
| 1sono_calcheck 197117201 2 0559
[_ imone_ealcheck 4006 810 16112012 1842
| Recordings GSALMNT 1EH
| Streaming 211152012 1047
| Test Files AL A6
L. Vanious NALME 15
[
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File Management

Automatically Opening the Downloaded Files in PULSE™ Reflex

You can set up an Auto-import of your data files into PULSE™ Reflex, where you can further
process your data.

1. Select the relevant folder in the Project Tree/Project Browser (where you are going to
import the data), then click the Properties icon to access the Auto import parameters:

PR PULSE Reflex Version 21.0.0 - PULSEReflexDb (SOL Server - PULSE) - Sonoscout - Core

zlllxl @ Model %% Setup .‘-', -_l Measurement .‘-'. E Processin
W EES- I W - e ? B S R -
Project Browser m -
ProjectTree 2 — + 0 ©  Properties
A ,E_R Sonoscout - Test

EP My Data

MName |New Test |
4 =Z Core |

Test Descr‘iptionl

E() Imported Data - Auto import

¥ Mew Test Setup Enabled

Filter: | B&K Commaon format files *.bkc *

Path: C\Users\rwilliams\Downloads
Browse...

[] Include subdirectories

2. Check the Enabled checkbox and select B&K Common format files *.bkc from the drop-
down.
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Setting up the Headphones

To be able to use your Briiel & Kjaer Binaural Recording Headphones Type 4965, you first
need to pair them with your mobile device. Use the following procedure.

Note 1: Before pairing with your mobile device, make sure the battery in the headphones has
been fully charged (see the enclosed manufacturer's instructions for charging information).

Note 2:Make sure the headphones are switched off and placed close to the mobile device

(approximately 20 cm/ 7 in).

1. On your mobile device, go to Settings and select Bluetooth:

No SIM 11.52 % 100 % -

)

Airplane Mode L Bluetooth @

Settings Bluetooth

Wi-Fi @ BKmobile Now discoverable as “Tech Writers iPad"”.
MY DEVICES
% Bluetooth On
D Logitech Ultrathin KB Cover Not Connected (i)
Mobile Data No SIM

OTHER DEVICES

2. Move the Bluetooth slider to On. A list of all the Bluetooth devices that have been dis-
covered will appear.

3. Press and hold the Play/Pause button on your headphones (see figure below) for five
seconds. The LED flashes alternately red and blue, indicating that the headphones are
in 'pairing mode'.
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Setting up the Headphones

130134

4. Your mobile device has detected the headphones when MM 100 appears in the
Bluetooth Devices list:

Airplane Mode Bluetooth L
& W-F : DEVICES
% Bluetooth On BlackBemry 8320
) mobile Data
A Carrier Mow Discoverable

5. Tap on MM100 in the list and enter '0000' in the PIN field. Tap on Pair.

Crtar PR

vt O

PN

Connected will be displayed next to MM100 in the Devices list and the headphones are now
ready to use wirelessly:
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Settings

Airplane Mode

Wi-Fi

Bluatooth

L.

BK3660A-100075

Bluetooth

DEVICES
KMI00

MNow Discoverable
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Time History File Conversion and Export

Sonoscout can also convert time history files to different file formats (including SDF) and
export time history files to Wav files (including embedded tachos), these are described
below.

Converting Time History Files to Different File Formats

1. Open and display the file you wish to convert (Time, Metrics, GPS or Analysis, as in the
following example).

iPad = 22i52 + 55% M

Open Spectrum 1/3 Synth Oct. | Spectrogram Orders ] Sonoscout™ @

»BPB: oo "YoYoYololc

Car A_2gwot.bkc Driver Left 1

Range: 0.00s-8.52s

80

Magnitude [dB(A)/20u]

0 100 200 300 400 500 600 700 800 900 Tk
Frequency [Hz]

Car A_2gwot.bkc Driver Left 1
Range: 0.00s - 8.52 s

0 1 2 3 4 5 ] 7 8
Time [s]
Qo A M [T S [F
Recording Time Analysis Metrics GPS

Open
Select P again and the currently open file will be highlighted:

N
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Time History File Conversion and Export

iPad = 22:52 4 55% M
Open 1/3 Synth Oct. | Spectrogram Orders ] Sanoscout™ @
( Projects Demo o 2 3 4 5 6
Sport 4 DWOT_001.bkc

2016-12-09 17:11:31 001192 6 Ch. 65536 Hz

Car A_2gwot.bkc
2016-12-09 09:54:37

00:08 6Ch. 65536 Hz :

Driver Left 1

Range: 0.00s - 8.52s
Car B_2gwot.bkc

2016-12-09 09:54:37 00:09 6 Ch.

Long Recording_001.bke
2016-12-11 13:42:20 03:44 & Ch. 32768 Hz

65536 Hz

400 500 600

700
Frequency [Hz]

800 800

Driver Left 1

e |

k] 4 & 6 7 8
Time [s]
Iy i
Qo S ] ELS :
Recording Time Analysis

Metrics GPS

3. Select the highlighted file to open the Convert dialogue and choose the required
format:
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iPad & 22:53

4 55% M
Open (el 1/3 Synth Oct. | Spectrogram Orders ] Sonoscout™ @
< Demo Car A_2gwot.bkc o 2 3 4 5 6
Convert to SDF
Driver Left 1

Convert to ATFX Range: 0.00 s - 8.52 s
Convert to PTI

Convert to WAV

Convert to HDF

Export to ASQ-WAV

400 500 600 700 800 200 1k
Frequency [Hz]

Driver Left 1

3 4 5 [} 7 g
Time [s]
. A o
QL i il £al
Recording Time Analysis Metrics GPS

4. In the following example, PTI was selected and a 'PTl version' of the displayed file has
been created with the same filename as the original:
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Time History File Conversion and Export

iPad = 22:53 % 55% >

Open Spectrum 1/3 Synth Oct. | Spectrogram Orders ] Sanoscout™ @

£ Projects Demo (1]
Sport 4 DWOT_001.bkc
2016-12-09 17:11:31 0019 6 Ch. 65536 Hz

Car A_2gwot.bkc
2016-12-09 09:54:37 00:08 6Ch. 65536 Hz

Driver Left 1
Range: 0.00s - 8.52s

Car A_2gwot_001.pti
2016-12-12 22:53:21 00:08 6 Ch. 65536 Hz

Car B_2gwot.bke
2016-12-09 09:54:37 00:09 6Ch. 65636 Hz

Long Recording_001.bkc
2016-12-11 13:42:20 03:44 6 Ch. 32768 Hz

400 500 600 700 800 900
Frequency [Hz]

Driver Left 1

2 4

5 6 7 ]
Time [s]
() AN
Qo A il St K4
Recording Time Analysis Metrics GPS

Note: If you select SDF, the file will be created and can be downloaded via the
web page, but it is not shown in the list as it is not supported by Sonoscout (i.e.,
Sonoscout can create it, but not open it).

Exporting Time History Files to an ASQ 16-bit Stereo Wav File

1. Steps 1-3 are the same as the previous procedure ‘Converting Time History Files to Dif-
ferent File Formats’. However, if you select Export to ASQ-WAYV, a dialogue opens allow-
ing you to select which two signal channels you want to use, and which two Profile or
Tacho channels you want to embed in the 16th bit:
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ipad = % 55% WD
< Car A_2gwot.bkc Car A_2gwot.bke

N onosut* @

1: Driver Left v
£ Car A_2gwot.bkc Car A_2gwot.bkc P

2: Driver Right

5 6

Left channel Driver Left

- 3: CAN Throttle
Right channel Driver Right 0.00s-852s

4: CAN Rpm
Tacho Left None

5: CAN Speed
Tacho right None

6: Engine Tacho

Process

A
¢ Car A_2gwot.bkc Car A_2gwot.bkc

None /\M

CAN Throttle

CAN Rpm

E

CAN Speed Jriver Left 1

I | Engine Tacho v M
- (GPS Speed

3

Time [s]

()

aw o i

Recording Time Analysis Metrics GPS

2. If you select a tacho, it is embedded using the recorded ppr and threshold settings. If
you select a profile (including GPS) it is converted to a tacho pulse which has the
optimum ppr for time resolution and jitter.

3. The file you created has the same name as the original file with an incrementing num-
ber added:
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Time History File Conversion and Export

iPad =

4 100% =24
Open Sonoscout™ @
£ Projects Demo o 2) (3) (4) (5) (&) (AN

Sport 4 DWOT_001.bkc
2016-12-09 17:11:31 00:19 6 Ch. 65536 Hz

Driver Left 1
Car A_2gwot.bkc
2016-12-09 09:54:37 00:08 6 Ch. 65536 Hz

Car A_2gwot_003.pti
2016-12-14 16:19:03 00:08 6 Ch. 65536 Hz

Car A_2gwot_004.wav

2016-12-14 16:19:05 00:08 6 Ch. 65636 Hz
Car A_2gwot_005.hdf

2016-12-14 16:19:09 00:08 6 Ch. 65536 Hz
Car B_2gwot.bkc

2016-12-09 09:54:37 00:09 6Ch. 65536 Hz

Long Recording_001.bke S e
2016-12-11 13:42:20 03:44 6 Ch. 32768 Hz

o
@
~
oo

Driver Right 2

3 4 5 6
Time [s]

QU K- ollo S

Recording Time Analysis Metrics GPS

-~
o
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Setting up a GPS

Note: This task requires GPS capability on your mobile device.

1. Ensure you have enabled the GPS by tapping Settings@ on your mobile device Home
screen.

2. Tap Privacy and make sure Location Services is set to On and Sonoscout is set to While
Using:

No SIM = 1.22 * 94 % -y

Settings < Privacy Location Services

Control Centre
Location Services O

Location Services uses GPS, Bluetooth, and crowd-sourced Wi-Fi hotspot and mobile tower
locations to determine your approximate location. About Location Services & Privacy...

@@ (

Do Not Disturb

@ General a Share My Location

Display & Brightness

Wallpaper App Store Never
Sounds @ Safari Websites Never
% Siri ® Sonoscout While Using

c Weather Never

System Services

W Privacy < A purple location services icon will appear next to an item that has recently used your
location.

el
g 2
g 2
< o
o
]

< A grey location services icon will appear next to an item that has used your location within
the last 24 hours.

. iCloud
® melanie.laursen@bksv.com </ An outlined location services icon will appear next to an item that is using a geofence.
iTunes & App Store A geofence is a virtual perimeter around a location. Apps use geofencing to notify you

when you arrive at or leave these locations.

£ mai
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Exporting Results Files

For all Analysis and Metrics displays (except for Spectrogram) it is possible to export the x-y
data to a .csv or a .bkc file:

1. Choose the required export format from the Settings menu:

SETTINGS
Display layout
Export Format BKC
Channel 1: Driver Left
Frequency Range 25.6kHz
FFT Lines 6400
Frequency Resolution 4 Hz
Overlap 66%
Acoustic Weighting Linear
Spectrum Type Auto
Frequency Axis Log
Magnitude Axis dB/20u
Target Curve On
Display Settings
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Exporting Results Files

{ Settings  EXPORT FORMAT

BKC v

CSvV

2. Display the required data:

iPad % 11:16 31N E
Open Spectrum 1/3 Synth Oct. | Spectrogram Orders ] Sonoscout™ @
ENE @ 2) (3) (2) (5) (s
Car A_2gwot.bkc Driver Left 1 E) Car A_2gwot.bkc Driver Left 1
% Freq.: 2980.00 Hz P: -1.182 dB Range: 0.92s-3.12s
o 1
& I H
> 80
@
g 60
= a0
2
T 2 4 :
o g 20 50 100 200 500 1k 2k sk
= _ g Frequency [Hz]
g &
c -
El g
2 Car A_2gwot.bkec Driver Right 2
_ Freqg.: 2980.00 Hz Mag.: 10.99 dB(A) Range: 0.92s-3.12s
& 80
=
g s
z
2 40
2 g
o = 20
. 0 200 400 600 800 1k
Time [s] Frequency [Hz]
Car A_2gwot.bkc Driver Left 1

Range: 0.92s-3.12s

[Pa]

4238 eeLR) H| H ” I | lll ||' I'I Il
-3.873

0 1 2 3 4 5 6 7 ]
Time [s]
Qo o ] 3y 228
Recording Time Analysis Metrics GPS
r =1

3. Tapthe snapshot =~ button.

4. This creates a .png file for the whole display, and a .csv or .bkc file for the active dis-
play. The .csv file has the same base file name as the original time history, appended
with an incrementing number.
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A | B C D
|Car A_2gwot.bke

Source: Sonoscout - Analysis - Auto Spectrum

1
2
L
4 |Channel: Driver Left
5 |Range:0.005-8.525
6
7
8
g

D Car A_2gwot bke Frequency [Hz] Magnitude [dB/20u]

[7] car A_2gwot bke. 5 o 40.
ar A_Zgwot, .meta a a6.4241
[ Car A_2gwot bke.pkf 10| 8 56.205
B4 Car A 2gwot_data 001.csv 1 ]7 12 69.9816
@ Car A_2gwot_snapshot_001.png 12 16 77.9964
13| 20 79.841
14| 24 77.4692
15_ 28 76.7437
16 32 78.8635
Car A_2gwot.bkc Driver Left 1 Car A_2gwot.bkc Driver Left 1
500 . 20 Range: 0.00s-852s
@
80
400
70
300 .
- @ 60
2 e
o @
m =
o 2 g
=  5p
200 5
=
40
100
30
o
0 f" 20 I
20 50 100 200 500 1k 2k 5k

requency [Hz]

5. In the GPS Task the .csv file will contain either the x, y coordinates or the speed profile.
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Reference

Reference

This section contains all the reference material you should need.
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The User Interface

iPad = 16:36 % 100% 0 #
HEEKBOSO—'IOG&&O A-060 Spectrum I Profile | GPS I CANJ Sonoscout™ @
140 A-060 :) OO O o 2 3 a 5 6
GS Save ’ N
000V @
() 000V @
25.6 kHz poov e
000V @
Off 000V @
Off 000V @
Bkc File Channel 1

ke |
D
-ate Detect Reset

(]
(/]

mv [ Pa

nv | Pa

Amplitude

Inactive 0 0.25 05 0.75 1

Time [s]

e e ollo E1S FLf

Recording Time Analysis Metrics GPS

In all tasks, a settings menu is hidden to the left of the display. To open it, tap or swipe the
tab from the left of the screen to the right. Place your finger on the frame and swipe to the
left to close the menu.

In the Recording Task, a channel table menu is hidden on the right side of the display. Tap or
swipe the tab from the right edge of the screen to the left to open.

Information/Help Window
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The User Interface

Tap the '?' to open the Information/Help window:

No SIM = 08.15 % 100 % -

] BK3088-105011 B-080 Profile Sonoscout™ @
00:00:00.0 rrermater

69 Sonoscout™
000V @
Briiel & Kjeaer Sound & Vibration A/S
000V @ Version 2.01.470
0.00V
@ SSID BK3660A-100039
000V @
000V @ IP Address 192.168.1.42
000V @
File Front-end webpage
(I) o Router webpage
-1k
-2k Help
o -3k All about CAN bus
% .
Sk Video tour
-5k
-6k
\/f")‘ GPS inactive 0 1 z 3 & 5 6 v 8 o (10
\/ Time [s]
UL Ay HHH &
Recording Time Analysis Metrics GPS

The window includes useful information and links to the following:

Example Front-end Web Page
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iP; Tee . = 16:36 % 100% [ 4
"Briiel & Kjeer =&~

‘ “We help our customers improve the quality of
F sound and vibration and related human comfort”

Downloads | Service

Main About this module
- Module type 3050-A-060
Network ) ) S
Description 6-ch Input Module LAN-XI 51.2kHz (Mic, CCLD, V) - -
Frame Configuration Frame-mounted (controller) !
Serial number 105440 O
Synchronization Front panel UA-2100-060, SN:105778 O2
Status Hostname BK3050-105440 3
IP address 192.168.1.171
Documentation MAC address 00:80:DA:00:8D:B6 O‘
- =7 Hardware version 21
Licenses Mechanical version 2.2 ‘O!
Firmware Firmware version 2.7.0.417 O
Location Click here to set 2 6
Contact Click here to set
Module status Recorder active (mare) Q

Reboot frame
Turn on module indicator
Open recorder application

Example Router Web Page
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The User Interface
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Example Help Page

Home

< | » You are here: Using Sonoscout = Starting Sonoscout

Briiel & Kjeer &~

Starting Sonoscout

To start Sonoscout:
1. From the Home screen tap the Sonoscout @] icon. Sonoscout opens in the Recording Task:

Pad = 15:20 % e -

Spozwum | potie | aps | sonoscout™ (7)
00:00:00.0 _JOJOL0JO/C

j ] exsns0-10540 £-060

File Channel 1

If you are connected to the Internet, these links provide additional background information:
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The User Interface

CAN Bus Tutorial

No SIM & 08.38 . ; % 100 9% -
Briiel & Kjzer “—é‘

CAN BUS TUTORIAL

CLICK TO LEARN

Sonoscout data recording

00017 1 ’
Sound and vibration sensors "' 15495 RPM
Binaural recording g

X Close (]| connections All about CAN bus ISO/SAE standards Other standards
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Video Tour
Sonoscout & 09.46 % 100 % 9 4

M a youtube.com ¢ M +

u YouTube

Search Q * m

Briiel & Kjeer Videos Playlists Channels Discussion About

Sonoscout
Briel & Kjeer - 4 videos - 58 views - Updated today
Sonoscout is a system that uses an app on an iPad® to control a wireless data acquisition unit

The rugged front-end can connect up to 12 transducers. such as a binaural headset for in-vehicle
recording at the user's ear positions. The front-end... more

> Playall < Share + Save
Sonoscout - How to make CAN bus measurements - Briiel & Kjeer 2:04
by Brilel & Kjeer
Sonoscout NVH testing at the Nurburgring — Briiel & Kjeer 2:56
by Brijel & Kjeer
Introduction to Sonoscout NVH Recorder - Briiel & Kjeer 2:13
by Brijel & Kjeer

Type 4965-B binaural recording headphones - Briiel & Kjeer
Brijel & Kjeer

1:06
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Task Overview

There are five main tasks in Sonoscout:

ole) - alll B4

Recording Time Analysis Metrics

e Recording
e Time
Analysis
Metrics
e GPS

To switch between tasks, tap the icon at the bottom of the screen.
Each task has its own sub-tasks at the top of the screen.

Each sub-task has its own settings menu.
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Recording Task

The Recording task provides the interface for set up and running an NVH Recording.

In this task you can:

o Select and set up the front end (for example, defining storage settings so you can
stream directly to the mobile device, or save to SD card)
o Define tacho and analog CAN channels
o Auto-calibrate
o Record (with pre-triggering and auto-stop options)
o Record GPS
o View peak and level meters
o View real time waveforms, spectra and profiles whilst recording
o Save your recording in multiple native file formats
o Use markers to identify specific events or selections
o Use the Demo mode for trying out the entire measurement process when a front end is
not available
o Startrecording:
o View time histories, spectra and profiles (tacho and CAN) in real-time
o Large digital readout of a selected profile channel to ensure that the correct test
condition is achieved
o GPS is automatically recorded if available on the mobile device, that is, if the
device's cellular is enabled
o Identify important events using markers

Recording States

State 1

When you switch on the hardware, it goes into "Standby" mode. There is no streaming of data
from the Front-end.

State 2

Data streaming starts when you switch on the Sonoscout app. The system is in "pre-record-
ing" mode, streaming of data from the Front-end has started, but no data is recorded.

State 3

Data recording starts when you tap the Record button in the app. System is in the 'Recording’
mode. Enabled channels are being recorded
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Recording Task

State 4

Data recording pauses when you tap the Record button in the State 3. System is in the
'Recording paused' mode. Streaming of data from the front end is continuing (but is not
being recorded)

State 5
Data recording stops when you tap the Stop button. System is in the 'Recording stopped'
mode. Recorded files are being stored on the device/SD Card, data streaming continues.
State 6

Data streaming stops when you tap the Stop Data Streaming button. System is back in the
'Standby' mode. There is no streaming of data from the front end

Note: There must be a connection between your mobile device and Sonoscout hardware to
begin data streaming and recording.

Peak Level Meters

You can monitor the peak level meters and time history of each channel using the real-time
displays.

The peak level meter bars display the instantaneous and maximum levels for each channel.
Full-scale deflection corresponds to the maximum input level. The green color indicates the
signal is in the normal range and yellow indicates the signal is in the 'Headroom'. (To help
avoid overloads, you can specify a headroom at the upper limit of the dynamic range, so sig-
nals which are above this limit are indicated in yellow, or red if overload occurs.)

Level History Display
The level history display is constantly updated. When a recording is complete, the display is

fixed until you tap Record/Pause or Stop. The level history uses a range of colours to indicate
level, the highest being indicated by red and the lowest by black.
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Time Task

The Time task is where you:

o Perform a visual check of all channels in a time history

o Display tacho and CAN Profiles

o Display all channels as a strip chart

o Convert time files to different formats

o Audition any channel, or pairs of channels, as a stereo sound

o Add additional markers whilst listening

o Edit the metadata, for example, add additional comments, apply descriptions to mark-
ers, etc.

e Trim to a selected range, for example, if you need to break a long file up into a set of
smaller files

o Copy data from the SD Card to the mobile device

o Delete files and folders

Functions Available in Time Task

o Use multi-touch to zoom in/out on the x and y axes

o Use touch and drag to move the time history left/right or up/down

o Double-tap the display to restore to the default display settings

o Inthe Time display, double-tap on the y-axis to autorange the amplitude

e Tap ’ to play an individual channel or a pair of channels as a stereo sound. It will
play the complete file as a continuous loop (with cross-fade at the ends to prevent a
click). The data is always resampled to 44.1 kHz whatever the original sampling rate

o Tap on the time display to get a cursor line with the cursored values at the top of the

>

. to return the Play cursor to its starting position
o Touch and hold your finger on the display to highlight a range from the position of the

Play cursor to the point you touched. Tap ’ to play the range as a continuous click-
free loop. You can extend the range by touching (and holding) either side of it

o You can switch channels at any time (whilst playing) and the sound will continue to play
(click-free) from the position of the play cursor at the instant of switching

o Once selected, each channel button has a different color which remains constant for all
the 2D displays (time, frequency, metrics...) for that channel

display, this is the Play cursor. Tap to play the time file from that point. Tap
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Analysis Task

Overview
This is a very flexible task for calculating and displaying frequency spectra.

The main features are:
o Analysis using these methods:
o Autospectrum or PSD
o 1/3-octave (synthesized from FFT)
o Spectrogram
o Order analysis (Overall level plus an order)
o Look and listen at the same time
o Real-time or Averaged spectra
o Compare results from different channels in the same file or from different files
o Same type of spectrum for different channels
o Different types of spectra for the same channel
o Same channel from different files
o Use touch and multi-touch gestures to change the displays
e Propagate settings
e Synchronize cursors and ranges
o Export results to CSV or BKC files
o Save screenshots of the displays
o Select 1,2,3,4 curves to overlay in a single display with multi y-axis support
o Create, import and display target curves with tolerance bands
o RPM Finder:
o create and embed an RPM profile from the harmonic content of a Spectrogram
o Simple filtering:
o Apply any combination of Low-pass, High-pass and Notch (Fixed Frequency or
rpm-Tracked) filters to any channel in a file
o Switch between original and filtered files in real-time and see/hear the dif-
ference
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Opening Files

If you use the Streaming option (see Setting up a Recording) the file will be recorded directly
onto the mobile device.

In all tasks other than Recording, you can see which folders/files are on the mobile device by
. Open
tapping .

In the following example, the Demo folder contains demonstration files included in the install-
ation and all other folders were created by the user:

iPad = 16:38 £ 100% I #
Open History Sonoscout™ @
Projects ® : 3 (4) (5) (8) (A

T
3g-WoT 12 files

CAN 0 files

DTS 4 files

Demo 4 files

FDM_Lap 2 files - -

3 4 5 51 7 8
Time [s]

Fun 1files

Nurburgring 1 files Driver Right 2
SD 0 files

SeatAdjuster 6 files

Testing 9 files

Various 1files
DOWNLOADS

3 4 5 6 7
Time [s]
SD Card content 1files

Qo Ho- ollo S

Recording Time Analysis Metrics GPS

If you switch to the Time task as soon as you have stopped recording a file, the last file you
recorded will automatically be open ready to play.

If you touch, hold and slide your finger to the left on a filename a Delete button appears
which allows you to permanently remove files from the mobile device:
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Opening Files

Open

< Projects Demo

DWQOT_001.bkc
3 17:11:31 00:19 6 Ch. 65536 Hz

Car A_2gwot.bkc
2016-12-09 09:54:37 00:08 6 Ch. 65536 Hz

Car B_2gwot.bkc
2016-12-09 09:54:37 00:09 6 Ch. 65536 Hz

Long Recording_001.bkc
2016-12-11 13:42:20 03:44 6 Ch. 32768 Hz

If you did not use the Streaming option the file you just recorded will be on the SD Card.

You can see which files are on the SD Card by tapping SD Card Content. This opens a list of all
files on the SD Card. If you tap one of the filenames this file will be downloaded to the mobile
device and stored in a folder that has the same name as the one you set up in Record
Settings. In the example below the Project folder name will be SD and the file base name will
be Test:
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Opening Files

Open
Projects

3g-WOT 12 files

CAN 0 files

DTS 4 files

Demo 5 files
FDM_Lap 2 files

Fun 1 files
Nurburgring 1 files

SD 1 files
SeatAdjuster 6 files

Testing 9 files

Various 1 files

upload 0 files
DOWNLOADS

SD Card content 1 files

Open
< Projects  SD Card content
SD- Test_001
2016-12-09 16:37:59 00:37 6 Ch. 25.6 kHz

iPad =

26% 20161209-...01901. .
Open 2% 2 D
219
» v . ER




A progress bar is displayed during file transfer.

If you touch, hold and slide your finger to the left on a filename a Delete button appears
which allows you to permanently remove files from the SD Card.

Open

< Projects  SD Card content

st_001
) 16:37:59 00:37 6 Ch. 25.6 kHz Delete
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File and Folder Names

Use File Settings to set up the file type and file names for recorded time histories:

iPad ¥ 16:48 % 100% =2 4
il BK3050-105440 A-060 spactrum | Profile | GPS ] Sonoscout™ @
BK3050-105440 A-060 @ 2 34500
Load SETTINGS Save '
000V @
Streaming D 000V ®
0.00 ¥
Frequency Range 25.6 kHz coove e
000V @
Pre-trigger Off 000V @
Auto-stop Off 000V @
File Settings Bke File Channel 1
Demo/Long Recording_xxx.Bkc 5
Display Settings
CHANNELS Calibrate Detect Reset 7
Ch1: Left o
CCLD: Off Sensitivity: 0.175V / Pa ;
Ch2: Right R
CCLD: Off Sensitivity: 0.175V | Pa B
Ch3: Eng Tach ®. -
Tacho source: "Engine" Pulses/Unit: 2.00
Chd: Can Throttle (/] !
CCLD: Off Sensitivity: 0.1V | %
Ch5: CAN Rpm (/]
CCLD: Off Sensitivity: 1mV / RPM >
. 0 0.25 05 0.75 1
Ché: CAN S.pged o Time [€]
CCLD: Off Sensitivity: 40mV [ Km/h
o - ol 2 g
Recording Time Analysis Metrics GPS

You can enter a Project Name (that is, the name of the folder where the file will be saved)
and a Base name (a base file name), which will be used for all recorded files:
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File and Folder Names

{ Settings  FILE SETTINGS

File format Bkc
Project name Demo
Base name Test

Add to Base name Incrementing Number

Sonoscout can record files directly in one of four formats:

 File Settings FILE FORMAT

Wav

Hdf

Pti

Bkc v

o wav: Wave file (default) - this is the only format supported when recording to the SD
card

e hdf: Hierarchical data format

o pti: PULSE™ Time file

o bkc: Briiel & Kjeer common file - this is the preferred format if you intend to process
your data in PULSE™ Reflex. With the exception of the GPS coordinates, all the
metadata created in Sonoscout is stored directly in the .bkc file and is available to you
in PULSE™ Reflex.

Simply tap the format you require from the list that appears.
You can choose whether to append the Date/Time or an Incrementing number to the Base

file name. So in this example the first recorded file would be called Test_001.bkc and be loc-
ated in the folder called Demo:
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£ File Settings  BASE NAME

Incrementing Number v

Time and Date

Created Files

Each recording you make generates a set of files with the same base name. For example, if
you use a base name called 'Sono', the filenames will be:
e Sono_001.bkc
e Sono_001.meta — contains all the metadata plus the GPS coordinates
e Sono_001.pkf — file containing the peak history of all channels. It significantly speeds up
the time taken to display long time histories. If it is missing for some reason, it will be
recalculated

If you record CAN data using LAN-XI CAN Module Type 3058 , some additional files will be cre-
ated:

e Sono_001.bkc.canl — raw CAN data from CAN 1 channel (if enabled)
e Sono_001.bkc.can2 — raw CAN data from CAN 2 channel (if enabled)

In addition if you Trim a file over a range, the start and end time of the range are appended
to the filename, for example:
e Sono_001_10.724-30.456s.bkc - together wi th equivalent .meta and .pkf files

If you take a Snapshot, an image and .csv file are created where the filename includes the
name of the data file:
e Sono_001_snapshot _001.png and Sono_001_data _001.csv and Sono_001_result_
001.bkc

If you save a Target Curve, it is saved into the Target Curves folder with the name: Tar-
getCurve_OON (where N is a number that increments by 1 each time you save a new curve).

Folders

Each set of files is stored in a folder (called a Project in the app). All folders are at the same
level, that is, you cannot have folders within folders.
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Settings you can Change While Pre-recording

All the following settings can be changed without stopping pre-recording:

E E BK3050-105440 A-060

BK3050-105440 A-060

Load SETTINGS Save
Pre-trigger Off
Auto-stop Off
File Settings Bkc

Demo/Test_xxx.Bkc

Display Settings

However, in the Channel Settings list:

CHANNELS Calibrate Detect Reset
Ch1: Left

CCLD: Off Sensitivity: 0.175V | Pa

Ch2: Right

CCLD: Off Sensitivity: 0.175V / Pa
Ch3: Eng Tach

Tacho source: "Engine" Pulses/Unit: 2.00

Ch4: Can Throttle

CCLD: Off Sensitivity: 0.1V [ %

Ch5: CAN Rpm
CCLD: Off Sensitivity: 1TmV / RPM

Ch6: CAN Speed

CCLD: Off Sensitivity: 40mV / Km/h

< < JI < O < JO < JI <

Only some of the settings can be changed without stopping pre-recording. These are as fol-
lows:
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Settings you can Change While Pre-recording

1. With Channel Type set to Signal, these can be changed:

( Settings CHANNEL 1

Default Display History

History Max 3

2. With Channel Type set to CAN Voltage, these can be changed:

< Settings CHANNEL 6
Default Display Profile
Profile Max 160

3. With Channel Type set to Tacho, these can be changed:
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( Settings

Tacho
Default Display

Profile Max

CHANNEL 3

Engine
Profile

7k

226

< Channel 3

Source
Pulses/Rev.
Threshold
Level

Slope
Hold-off (%)
Missing Tooth
Smoothing

Dropout corr.

TACHO
Engine
2.000000
Relative
50.00 %
Positive
30.00
No
Off

Off



Saving and Loading Recording Setups

1. All the recording setup information is stored on the mobile device in a default file, the
name of which is the type and serial number of the currently connected LAN-XI module,
for example: BK3058-010008 B-080.setup:

BK3058-010008 B-080

Load SETTINGS Save
Streaming o
Frequency Range 12.8 kHz
Triggering Off
Auto-stop 10s
File Settings Bke

Testing/Test_xxx.Bkc

Display Settings

2. If you wish to create and keep a number of different setups you can tap the Save but-
ton (see above) and save the settings to file. The name of the created file always starts
with the module type number BK3058-myown.setup:
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Saving and Loading Recording Setups

BK3058-010008 B-080
{ Settings ~ SAVE SETTINGS

BK3058-DTS Sender AES.setup
BK3058-DTS Sender.setup
BK3058-Type R.setup

BK3058-Yeti.setup
FILENAME

BK3058- New .setup

Save

3. You can then use the Load button (see above) to load a saved file. (Only those that
match the currently connected module will appear in the list:

BK3058-010008 B-080
{ Settings  LOAD SETTINGS

BK3058-DTS Sender AES.setup
BK3058-DTS Sender.setup
BK3058-Type R.setup

BK3058-Yeti.setup

If you do not load a new setup, it will use the existing default file, that is, the
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settings you used the last time you pre-recorded or recorded.
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Data Flow Through the App

If you Record a file it is automatically loaded into the Time displays, into Display 1 of all other
tasks, and any other display which contains the same file as Display 1:

—»  Metrics

Recod —— >  Time > Analysis

B
wnfl -l
BB

AR (B

|, | G©Ps

130301

If you open a file in any task it is automatically loaded into the Time displays, into Display 1 of
all other tasks, and any other display which contains the same file as Display 1.

Using this simple logic you can:
o Update all displays simultaneously, for example, if you want to compare different chan-
nels from the same file
o Only update Display 1, for example, if you want to compare new data with previous
data
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Taking Screenshots

If you want to take a screenshot on the mobile device, tap the Home button and Power but-
ton simultaneously.

This creates an image file on the internal storage of the mobile device (for example on an
iPad®, it will be stored under Photos).

To copy it onto your PC, simply connect the mobile device to your PC using the USB adaptor
cable, open the folder containing the images and copy/paste them as required.:

This PC * Roger'siPad @ Internal Storage » DCIM > 100APPLE

! Roger's iPad $

IMG_02%1.PNG IMG_029

There is no need to use iTunes® for this process.
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Settings Files

The following settings files are used in Sonoscout:

BK3053-100387 B-120.setup - this contains all the settings used in the Recording task
BK3053-100387 B-120.calib - this contains the gain factor for all TEDS transducers cal-
ibrated with the system and the sensitivity and gain factor for all manually-defined and
calibrated transducers

global.settings - contains the following settings:

[¢]

o

o

[¢]

o

o

Calibrator Configurations (for Standard and Custom calibrators)

Recording Configurations (for example, File name and Format, Streaming on/off,
etc)

Analysis Calculation and Display Settings

Metrics Calculation and Display Settings

Name of last-opened file

Metadata entries

Virtual Front-end.setup - default settings for the Virtual Front-end
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Virtual Front-end Mode

Virtual Front-end Mode

Virtual Front-end Mode (or Demonstration Mode) allows you to test recording functionality
without the need for a Sonoscout configuration (installed license plus LAN-XI modules con-
nected). Continue to Running in Virtual Front-end Mode.

If you have installed a license and have the necessary hardware configuration, you can go dir-
ectly to Using Sonoscout for information on how to use the app.
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Running in Virtual Front-end Mode

The purpose of the this mode is to allow you to try out the functionality of the Record task
without the need for a license (i.e., no LAN-XI connected).

Virtual Front-end Mode is initially switched off by default, so to enable it you need to be dis-
connected from the Front-end. You can check this by viewing the Settings panel in the Record
task, it should display Front-end not Detected!:

No SIM =

Front-end not detected!

Front-end not detected!

SETTINGS

Virtual Front-end L

Note: If you are still connected to a Front-end (with a valid license), the Demo Mode setting
will not be visible and the module Settings panel will look like this:
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Running in Virtual Front-end Mode

No SIM =

E BK3058-105011 B-080

BK3058-105011 B-080

Load SETTINGS Save

Streaming ()

Frequency Range

Pre-trigger Off
Auto-stop Off
File Settings Bke

Streaming/Test_xxx.Bkc

Display Settings
CAN Settings

CHANNELS Calibrate Detect Reset

Ch1: (null)
CCLD: Off Sensitivity: 0V / (null)

In this case, you need to disconnect from the Front-end and check that the Settings panel dis-
plays: Front-end not Detected.

Set Virtual Front-end to ON:
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No SIM = 13.21 % 54 %y

[ Virtual Front-end Spectrum | Profile | oPs | CAN] Sonoscout™ @

Virtual Front-end 0

2 3 4 5 6

SETTINGS
000V @
Virtual Front-end O 000V @
Frequency Range 12.8 kHz 000V &
000V @
Pre-trigger Off 000V @
Auto-stop Off 000V @
File Settings Bke File Channel 1
Streaming/Test_xxx.Bkc 2
Display Settings
CAN Settings ]
CHANNELS Calibrate Detect Reset

Ch?1: Driver Left
CCLD: On Sensitivity: 50mV [ Pa

Ch2: Driver Right
CCLD: On Sensitivity: 50mV / Pa

o
o

Ch3: Engine Tacho (/] !
o

Amplitude []

Tacho source: "Engine" Pulses/Unit: 2.00

Ch4: Wheel Tacho

Tacho source: "Wheel (km/h)" Pulses/Unit: 1.46

Ch5: Left Front Wheel Z (/] 0 0.25 Tm?:[s] 0.75 1
CCLD: On Sensitivity: 0.1V / m/s?

oo - il EI3 7

Recording Time Analysis Metrics GPS

Once in Demo Mode, the displayed Front-end settings are those related to the 'dummy’ file,
which is installed with the app and emulates a real-time recording.

You can view all the settings but you cannot change any of them. You can, however, set up
your own folder and file names (as required).

You can also tap the Calibrate button to view the calibration process:
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Running in Virtual Front-end Mode

Calibrator Status Gain

Mic 4231 Calibrated 1.014

Auto 1.000

Auto 1.000

Auto 1.000

Acc 4294 Calibrated 0.990

Auto 1.000

You are now ready to start a recording.

All the standard functionality works, including:
e Pre-recording
o Peak level meters
o Real-time display
e Recording to a file in the format of your choice
o Markers
o GPS (records 'live' data)

The example below shows Pre-recording of a tacho channel in the Demo Mode:
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No SIM = 13.38 7% 51% M

Evirtual Front-end [ History | Spectrum GPS | CAN] Sonoscout™ @
00:00:00.0 VO@WEE

763 mPa D ©

S —" TP . o

e N 832V o
\ . ) / 832V ¢ ©
N/ womms CE  ®

738 mm/s’ CEIINEENNNND ¢

Test_017.bkc Engine Tacho 3

X | 1.8k

‘ RID “

T\me [s]

e - ollo S EE

Recording Time Analysis Metrics GPS

Profile [RPM]

9 GPS not connected 0

The only difference is that the signals are streamed from a file rather than from a LAN-XI
Front-end. Once you have recorded a file you can open and analyse it using all the func-
tionality of the app.
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Troubleshooting

Troubleshooting

If you have any problems using Sonoscout please check this section first for useful inform-
ation.

Wi-Fi Guidelines

General
o Keep the distance between the iPad and LAN-XI WLAN Frame to at least 0.5 m
o Try to avoid other WLAN'’s, cordless mice, motion detectors, microwave ovens, etc.

Note: older 802.11b networks will disturb more than newer 802.11n networks, as the lower
data-speed will require more “air-time”

On the iPad

o Forget all networks - other than the one you are using (This means that the iPad does
not jump to another network if you power-down the WLAN Frame)

o Do not put Sonoscout in the background — this will stop data-streaming

o Avoid keyboard lock (related to the above)

o “Don’t Disturb” — disables notifications to other programs (possibly avoiding schedul-
ing). You will see a 'crescent-moon' on the display header

o Consider turning off encryption if it is not needed (at the Wireless Access Point)
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