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Components Description(SeeSV-S205)

1. Main Body

Front side
The front plane of sound camera has got pentagonal shape,
which serves as a nice design peace, mechanical protection

and accommodates:

o

> - 30 digital MEMS microphones

- Optical Camera

- LED ring indicator reflecting current state of device.

Side
Here you can notice the ergonomic shape of the body, with
optical camera sticking out of the center while being protected

from scratches by a plastic capsule.

Rear side
The back side of sound camera enables you to be mobile and
you can see the 3 handles more clearly.
The handles have 3 functionality
- Holding the body by 2 hands
- Resting the camera on a flat surface
- Holding the body by 1 hand.

From the bottom of the camera, it is possible to attach

the body to a standard tripod.
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2. Physical Connection

Power Supply

Power Supply will energize Sound Camera. In case of wired
sound camera SeeSV-S205, it is of 12V DC while 24V DC for
wireless model. LEMO to LEMO cables are different
respectively: two pins(.) for wired and three pins(o) for

wireless model.

LEMO to LEMO cable
Cable with push-pull connectors, so-called LEMO cable
enables communication between a PoE controller and a Sound

Camera.

Network cable
RJ45 LAN cable. The cable enables data communication

between a PoE controller and a PC.

Power over Ethernet controller (PoE controller)*

PoE delivers power to the sound camera over PoE LEMO
socket. It also arranges connectivity between a CPU and a
sound camera over network cable on the side of a CPU and
over LEMO cable on the side of sound camera. It is powered

by the LEMO cable from the power supply.

*PoE controller and LEMO to LEMO cable are only for SeeSV-S205, not SeeSV-S205W.
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Hardware Installation

1. System Connectivity

Sound Camera

LEMO cable

Power Supply

* Items in the box &..: are not for SeeSV-S205W. Power Supply and Network Cable is directly connected to the

Sound Camera body in case of the device.
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2. Connection Steps

PoE Controller (SeeSV-S205 only)

Connect appropriate cables to the sockets on a PoE controller.
From left to right, connect:

1. LEMO to LEMO cable to LEMO socket denoted as PoE
2. Power Supply LEMO cable to LEMO socket denoted as
DC 12

RJ45 Network cable to RJ45 socket. The other end of

w

the cable connects to your PC LAN port.

When connecting LEMO to LEMO cable, align the red dots
on the silver LEMO plug and on the silver LEMO socket as

seen on the left picture below. Then push all connectors in

until a click sound is heard.

Sound Camera Body
Connect LEMO to LEMO cable to LEMO socket located

below the center handle at the rear side of the main body.

Align the red dots on the plug and socket, and push it in until
SeeSV-S205 a click sound is heard.

Sime

* Directly connect Power Supply and Network Cable to the
Sound Camera Body as to wireless SeeSV-S205W.

SeeSV-S205W*
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1. 3. Turning the camera ON & OFF

Power Switch
In order to turn the power ON or OFF, push the power button . for 2~3 seconds until you hear a click
sound and the control power LED light on the left of the button toggles between green O (ON) and gray

. (OFF) .

Initialization Indicator

When power is off, an optical camera ring control light indicator has whitish color as default. After about 40
seconds from launching the sound camera by the power button, the ring control light around the camera lens
turns orange, what indicates an initializing state. The sound camera is ready to be used when the ring control

light changes to green. It will take about 40 seconds more from the initialization state.

The whole process of starting
from the pushing the power
button takes about 1 and half

minute.

Power off Initialization Ready
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Components description(SeeSV-S206W)

1. Main body

Front side
The front panel of the camera has got pentagonal shape,
which serves as a nice design piece, mechanical protection and

accommodates:

\) - 96 digital MEMS microphones

- Optical Camera

- LED ring indicator reflecting current state of device.

Side
Here you can notice the ergonomic shape of the body with
the optical camera sticking out of the center while being

protected from scratches by a plastic capsule.

Rear side
The back side of the Sound Camera enables you to be mobile
and you can see the 3 handles clearly.
The handles have 3 functionalities;
- Holding the body by two hands
- Resting the camera on a flat surface
- Holding the body by one hand.

From the bottom of the Sound Camera, it is possible

to attach to a standard tripod.
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2. Physical connection

Power supply
A power supply will change the Sound Camera. For the model
SeeSV-S206, it is 24V DC and three pins of LEMO to LEMO

cables.

Network cable
RJ45 LAN cable. The cable enables data communication

between the Sound Camera and a PC for wired mode only.
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Hardware installation

3. System connectivity

[
f
I
Sound Camera |
I
[
I

Rear View

Front View

AC/DC Adapter
AC (220V/110V)
DC (24V)

Network Cable
RJ45 - 10m

Power Cable === Power Line

AC (220V/110V)
=== Network Line

(@ WL

Power -
AC (220V/110V) £

Host PC

® The Sound Camera SeeSV-S206 can select communication mode between wired and wireless.
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4. Connection steps

Interface port

Ethernet Port

- ®

Power Port

Battery Check

Power port
Power supply LEMO cable to LEMO socket denoted as DC 24. Align the red dots on the plug and socket, and

push it in until a click sound is heard.

LED bar indicates the battery level and charging state. The battery status indicator uses two LEDs as green

and red.

Ethernet port (wired mode only)
RJ45 LAN cable to LAN socket. The other end of the cable connects to your PC LAN port.
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5. Turning the camera ON & OFF

Power switch
In order to turn the power ON or OFF, push the power button . for 2~3 seconds until you hear a click
sound and the control power LED light on the left of the button toggles between green O (ON) and gray

. (OFF).

Initialization indicator

When power is off, the optical camera ring control light indicator has a whitish color as default. After about 40
seconds from launching the sound camera by the power button, the ring control light around the camera lens
turns orange which indicates an initializing state. The sound camera is ready to be used when the ring control

light changes to green. It will take about 40 seconds more from the initialization state.

The whole process of starting
from the pushing the power
button takes about 1 and half

minute.

Power off Initialization

10
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Software Installation and Activation

1. Software Installation

Mame Type
. hin File folder
. license File folder

. supportfiles File folder

nidist.id ID File
lﬁ] setup -lr:r:li-:aticn]
% | setup Configuration settings
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F:‘."\\:n':m ThesNatioral hsmumens', | e

Run w4 setup by double clicking the icon or hitting enter

button when selected.

Please exit all programs prior proceeding this installation in

order to shorten installation time.

Confirm destination directory or choose destination directory

by the button or confirm default one by clicking

11
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You should check “I accept the License Agreement” and agree with license agreement. You confirm the license

agreement page by clicking

and then confirm items to be installed by clicking

3 eSS0

License Agreement
onariaseh il e e ek bl 10 pocsed

Staat Installation
Fctia e folle sunmaty hfors codliung,

NATIONAL INSTRUMENTS SOFTWARE LICENSE AGREEMENT I-‘-

- 05 F ks
U " + 1l Meamaemert & dutanation pie 150
RALT EEFORE YU DOWNLOAD THE SOFTWARE + 7 Sy Comigrsion 15.0.0

=F

INSTALLATION MOTICE. 71
ARV COMPLETE T el 3
DOWNLOADING DADR CUCKING THE
COMPLETE THE INSTALLA CESS, V0L GORE
AGREEMENT AMC ¥OU AGREE TO EE BQUND BY THIS AGREEWENT IF YOU DO MCT WiSH TO
EECOME A PARTY T THIS AGREENENT AND BE BOUND EY ALL CF TS TERMS AND

4218 A CONT?

(CONDITIONS, CLICK THE APPROFRIATE BUTTON T CANCEL THE INSTALLATION PROCESS,
DO MNOT INSTALL OR USE THE SOFTWARE. AND RETURN THE SOFTWARE WITHM THIRTY
(40} 1A CF RECER DR THE SOFTWESE (0 TH ALL ACCOMPARYING WHITTEN MATERL 5
ALONG WITH THEIR COMTAINERS) TO THE FLAGE YOU QBTAINED THEM. ALL RETURNS
SHALL BE SUBLECT TOMIS THEM CURRENT RETURN POLICY.

L i ichih vl Ir sopls is SenSV-EI0E,

(T b I Liasnon o)

2 Dk b Peed bdlon b e o neselladion. Cack e Back mdloe lo chacgn b nealldion seliegs
18 | dono: sceapd tha Licenss Agreenet
[LoxtBack || e | Cered | (GewsFle || coBack [ Hewss  |[ Cored
2 Sees-5205 = e . . . . .
— Installation is proceeding, it should take a few minutes
depending on performance of your PC.
[vesad Fagress 145 Complote

Copuing new fie:

Installation is complete. Click &

Installation Complete

Thae e afber s sl pedadiog o sysen

it = If this is the first time to install the software, you will be

@ You must restart vour computer to complete this operation,

It you need ta install hardware now, shut down the computer, If you req uested to restart your PC Chck and the

choose to restart later, restart your computer before running any of
this software,

software installation will be completed.

( Restart ] | Shut Down ] | Restart Later

12



SeeSV Real-Time SW 1.7.1 Manual

2. Software Activation

ﬁesuﬁ

SeeSV-5205

To launch the software, find shortcut icon on your PC or go to

your installation destination folder and

"SeeSV-

S205.exe”. If you left the path unchanged, you find it under

following directory:

Computer \ Local Disk (C:) \ Program Files \ SMI \SeeSV-S205

If the software is being installed for the first time, the software license confirmation window will appear. You

may choose = Evaluate SeeSV S205 to try the software for free for 30 days, but if you got your license, click

the™ Activate SeeSV 5205 5pposing you have got internet connection, select = Activate SeeSV 5205 Online,

or click appropriate option if otherwise.

ﬁ SeeSV S205
= Purchase SeeSV 5205 Online
Open my browser to the oniine ordering pag
& Activate SeeSV S205
have akeady purchased and would fike to
@ Evaluate SeeSV S205
J have 30 days left in your eval
?}
— ¥ Exit

SeeSV 5205

,/'

e and quick.

Please select an activation option:

& Activate SeeSV S$205 Online

have a valid License D

& Activate Manually

will contact  support representative

&) Activate From Another Computer

I € Back 8 ext

Input License ID & password in appropriate boxes. This information you find on the envelope of your CD. After

Clicking Continue

SeeSV

@ Back ® exit

Please enter your Password:

SeeSU@)

= , the software is be successfully activated the sound camera is ready for use.

SeeSV 5205 Activation

The activation was successful.

Continue =

13
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3. IP Configuration

Open Network Connections by either of the following:

Computer

e Clicking the start button or hitting the Window Key, and

Control Panel

Seestl' SeeSV-5205 then typing “Network Connections” and hitting enter.

Default Programs

Help-and Support e Clicking the start button or hitting the Window Key,

»

All Programs

e then clicking Control Panel and Network and Sharing

Centre and choose to hange adapter settings

| [network connections] Shut down | v "

If you see the icon as on the left, your PC is

.. connected to the PoE controller correctly.

Organize =

LAN
Network cable unplugged
ntel(R) Ethernet Connection

.:_ If you did not connect properly, you see icon with
~

4% red cross.

After checking your connectivity, configure your LAN adapter for

Networking | Sharing communication between your PC and the sound camera. Right
This connection uses the following items: K _ -
% Cient or Nicrosoft Networks click on the icon ™. and choose ™ Properties | the left
421005 Packet Scheduler
| J8}File and Frinter Sharing for Microsoft Networks window will appear on your PC screen. After highlighting
& |ntemet Protocol Version 6 (TCP/IPvE
i Intemet Protocol Version 4 (TCP/1Pvd) by C|icking on it, proceed
& Link-Layer Topology Discovery Mapper 1/0 Driver
& Link-Layer Topology Discovery Responder to

In this setting, set the communication between your PC and the

General sound camera, by choosing i@ Use the following IF address:
‘You can get IP settings assigned automatically if your network supports .. .
this capabllity. Otherwise, you need to ask your network administrator and writing IP address fields as below the numbers:
for the appropriate IF settings,

() Obtain an IP address automatically IP addreSS 1 921 6801 02*

(@ Use the following IP address:

1P address: o2 1@ 0 .12 Subnet mask: 255.255.255.0

b k: . . .
Subnetmas #o.25.35. 0 Default gateway: 192.168.0.1
Default gateway: 192,188 . 0 . 1
*The last three digits can be any number except 6, 10, 90.

Confirm entries by clicking button and close the

previously opened windows. The communication is set.

To check the communication connection between your PC and the Sound Camera, turn on the Sound Camera
el

by . and run the SeeSV software SeeSU" . First, the power LED indicator turns green on the back of the

sound camera and then the optical camera ring indicator turns green . If the connection was set up correctly,

the Camera and DAQ indicator will turn orange O in your user interface.

14
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4. Wi-Fi Setting (SeeSV-S205W only)

Wi-Fi Setting is another method for making sound camera ready to work.
Power on the sound camera for connecting it with computer.

Find SSID as SeeSV-5205W_XXX in the list of devices available

N

in Wi-Fi pane. The last three numbers are coming from those

N

of your sound camera serial number.

The password for the device is 110205XXX and XXX here is
SeeSV-5205W_145
Secured same as above.

N

. . If you are successful, you will see the yellow marks on Camera
ues

% -

and DAQ button in the second page of the software.
After following the step, open the Real-time software and
check Camera and DAQ buttons are yellow meaning that the

software is ready to be operated.

NEXT-580AC Disconnected Connected

— -9 o
. ) ) \ .
Camera =) DAQ Ny 5 Camera . DAQ .

ge

Airplane mode

Lastly taking a same step of 3. IP Configuration in order to make the condition even more stable. Set the IP

address and then you can conduct your work with the wireless sound camera SeeSV-S205W!

*If it is limited to access Wi-Fi or have troubles in doing in this way, please connect the devices directly with

Ethernet cable.

15
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5. Status Check

You can check status of Sound Camera based on combination of
e LED ring indicator
e Control LEDs on the back of sound camera body

e Software LED indicators of optical camera and data acquisition system

Status Indicator table

Power OFF.

Camera o= DAG .

Power ON.
Data acquisition is set.

Optical camera is initializing.

Camera . DAaG .

Sound Camera is ready.

Camera . DAQ .

Recording in progress.

16
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Software Functions

1. User Interface

After launching 5EE5|-F execution file, the window below prompts out. The menu of the user interface (Ul)
is designed around the video display window . The top left menu bar @ gives you the flexibility to control
replay or record mode. The bottom left chart @ serves for analysing and viewing sound in time and frequency
domain. The right pane ® is multifunctional and you access those options by clicking on the number enclosed

by circle @ @ @ on bottom left of the pane @.

® Replay / Record mode

THRESHOLD (dB)

s0 60 70
80

90

@ Video display 2 100

110

Auto

-
= 39.44

IMAGE RANGE (48) [l Advanced

Full

0
& o |
=] 036

IMAGE AVERAGE

|oJ3uod uonezijensia buiwiojwesag @

20 5 30
15 35

10 A 40
5 ~45

Jo Average Linear
@ oot |
B 12

Band Pass Filter

Low Cutoff High Cutoff

2] =)
= 1775 = 9275
H Power Spectrum

~
v

Amplitude (dB)
N w
n o
}

setting Preset \‘_\) Open {_"J Save

[ i i i
6k 7k 9k 10k 11k 12k 13k

Frequency (Hz) Camera \_/ DAQ )

® Sound analysis

17
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2. Record Mode

The mode allows the user to record a measurement, take a snapshot of video with beamforming map and

open help folder. If unchanged, all data are saved into a default folder located in:

"C:\Users\User’'s Name\ Documents\SMI\SeeSV"

Hint: To find the path to your
default folder, click the help
button @ in this menu bar
and then go one folder up.

Icon Button Action
( \ Record mode If you see the yellow record icon, the record mode is
set. Hitting it toggles between record or replay mode.

Recording button Starts saving measurement data including its user

defined settings. Frequency limits will also save and

cannot be changed in Replay Mode.

Record Recording tab found under pane @ has got 2 main options

Record Type
S to choose from:

E No

: e |Record type
Mic. Channels

e | Mic. Channels

Recording may be launched by 2 ways.

Record Type Trigger Level
eonre Type EE;EH eve Normal record mode
Blre-] B

Mic. Channels Duration ISE‘:]

Thus you have immediate control over recording time.
s> |86 ] |—|y ’
= - .
Trigger record mode

Start recording automatically when an event

Start and stop recording by clicking appropriate buttons.

louder than set “Trigger level” (dB) is

detected. Duration of trigger recording time [EICadl

=
is set by the "Duration (sec)”. You can stop HE

recording before by hitting recording button.

18
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Another option for recording, let you decide whether to keep
Record Type

E in memory only single channel or all 30 microphone

Mic. Channels channels. All functions for in replay mode will still work also

= with single channel.
| 9

Record Advanced Setup In advanced setting under pane @ you can change

Recording Time - recording time up to 300 seconds that will force any kind of

recording to stop by your set value.

Now you can see how the trigger option handles the recording. Under pane @, you find Level Trend chart as
seen below. If “Trigger record mode” is chosen, additionally to threshold level limiting the color map on the
screen, dashed line of appears and senses when level exceeds set value. Once this
occurs, recording starts 1s before and ends after a user specified time duration. Once you run trigger mode,

after first measurement ends, it repeatedly launches next measurement when consequent event occurs.

100-

75_ Triggered _l Recorded snippet
— Beampower

Beampower (dB)

1 [} 1 | I I
0.5 1 15 2 25 5.5
Pre-trigger Buffer Time (s)

19
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After pressing record button, the menu changes its appearance, and play button . together with record

mode button @ gray out.

Icon Button Action
0 Stop Stops and saves the measurement. The data will be saved
- in special TDMS format and have the following label:

_-g: SeeSV-S20x_YYYYMMDD_HHMMSS
Pa| T)pe: TOMS File

Where YYYY stands for year, MM month, DD day, HH hour
(24h clock format), MM minute, SS second.
Snapshot Takes a snapshot of the camera screen with overlaid

beamforming map and corresponding text.

Help Opens folder with
e  SeeSV-S205 User's Manual
e SeeSV-S205 Quick Start Manual
e  SeeSV-S205 Application Guide
e Read Me SeeSV-S205

©0

_Advanced Setup To hear sound of the selected location on the screen, check

B Listening the box “Listening” as Listening

B Noise Gate To hear sound of Eliminate background noise, check the box

“Noise Gate” as MNoise Gate

By “Delete text” option, NS hd you can delete

information as frequency range, decibel, or etc. on the

screen.
*Audio Filter function is not available under Recording

Mode.

20
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3. Replay Mode

Replay option gives you the opportunity to study and analyze your measurement data more closely. You load

the previously recorded data and may save it as a video file (.avi) or take a snapshot (*jpeg) of the camera

screen with beamforming map.

lcon Button

Replay mode

Open Data File

- [

Owerwrite Setting Value?

| QK | [ Cancel ]

Action

If the blue icon is seen, replay mode is allowed.

Toggles between record and replay mode.

Open folder to access saved data in default folder of format:
__g: SeeSV-S20x YYYYMMDD_HHMMSS

Pal Type: TOMS File
After loading a file, this pop-up window appears, because with
the measurement data, you are also loading user’s defined

settings used when previously when recording.

21
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When a file is loaded into the software, the menu bar changes its appearance as seen below.

Play Speed{i/n)

OO

Replay/Pause

Converting to

AVI/TDMS

Snapshot
Play Speed(1/n) Play Speed
=l
|

Help

Advanced Setup

B Listening

B Noise Gate
B Audio Filter

B Delete Text

Launches a whole recorded video or a time frame set

by red dashed cursors E E in Time Signal window.

Saves chosen section of beamforming video into .avi
or .tdms format to have the data for further analysis
afterward by the form of video or tdms file.
As for the Record Mode, it takes a snapshot of the
camera screen with overlaid beamforming map and
corresponding text.
You can change the replaying speed by dividing its
standard speed with factor n from 1 to 10

e Normal speed : n=1

e N times slower speed n>1
The frequency content of a recorded sound is shifted in
frequency domain also by dividing with factor n.
Therefore for n=2, 1,000 Hz tone would be heard as 500
Hz tone and so on.
As for the Record Mode, it opens folder with

e SeeSV-S205 User's Guide

e SeeSV-S205 Quick Start Manual

e  SeeSV-S205 Application Guide

e Read Me SeeSV-S205
To hear sound of the selected location on the screen,

check the box "Listening” as Listening

To hear sound of Eliminate background noise, check the

box "Noise Gate” as MNoise Gate J

To hear limited frequency band of your sound clip, check

the box “audio filter” as Audio Filter |
By "Delete text” option, Delete Text YV can

delete information as frequency range, decibel, or etc.

on the screen.

22
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4. Sound Analysis Menu

The graph below the beamforming screen together with bottom part of the pane (1] offers an options for

adjusting frequency spectrum that is fed for the beamforming analysis.

Time Signal
J Power Spectrum
Power Spectrum Level Trend

By default, the window is open on the page of Power Spectrum. 1/3 Octave

Band Stop Band Pass Band Stop S —
Low Cutoff High Cutoff

Bbes | o= |
=3 15025 |
e

Setting Preset \‘_"j Open E") Save

]
)
o
b1
=
h—
B
E
L4

I
12k 12.8k

Frequency (Hz) 1 Camera . DAQ .

Qound analysis

“a“""’“":f o The frequency limits for band pass filter can be adjusted with step of 25 Hz. You can do so
Low Cutoff High Cutof

=l SR cither by typing into or stepping through the indicators under Band Pass Filter option.

The other approach let you interact with the Power Spectrum cursors E E and you can drag
them along the frequency scale as you wish. The yellow line shows the power spectrum

values and the greyed region indicates the pass-band frequencies.

B) sarc ® ope . .
You can save and open your favorite pre-sets as well. Unique folder named

“Setting Preset” will be created and all preset files will be kept there unless you manually
define the location. Current Threshold, Image Range, Image Average, and Band Pass Filter

setting values will be saved.

Axes of graphs can be arbitrarily changed by double clicking the lowest or highest number,

it will highlight all digits and you can directly enter a numerical value. Clicking once on the

number will let you correct any digit.

Amplitude (dB)
W
T

Frequency [Hz)

23
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Time Signal

In the time signal window, you can see time course of sound pressure data measured by a microphone in units
of Pascal (Pa). It is good to note that the time data are not band-passed by the filter specifications and whole
frequency range from 50 Hz up to 12.8 kHz is displayed on the graph.

Band Pass Filter
Low Cutoff High Cutoff

‘( {'JI\-‘M'J \ \'I llf \jl'ur lll |'n' Ilﬂ\f l\ U\p f U\I \l “\Ul ’\ P\.';‘ll'\.'{III'IJ{\J“I\,.I{"\(\ [ \jh ﬂ i III| |||n||| @ Um=EEs

Vv Power Spectrum

[T}
-
H]
h
a
E
<

Level Trend
] ] [ [ [ [
0.01 0] 0.02 .0: 0.03 0 ¥ 1/3 Octave
Time (s)

Level Trend

Captures history of beampower that is basically a beampower maximum of sound event captured at
each time frame. This window is especially useful when you want to check the beampower threshold from
which the beamforming is displayed. The horizontal red dashed line ==== represents the threshold
value.

Band Pass Filter
an Cutﬂff ngh Cutoff

u 525 u bOOO

Time Signal

Power Spectrum

Beampower [dB)

o Level Trend
55 d ] 85 9 95 : 1/3 Octave

(g, \D Camera . DAQ .

1/3 Octave
In order to see averaged frequency information over 1/3 octave bands, choose 1/3 Octave option. This window
is not interactive as Power Spectrum though. The center of each frequency band is noted in the table below in

units of Hz.

g Ocegraph
% Time Signal
13 Power Spectrum
1 Level Trend
+# 1/3 Octave
Camera :)
112121345/ 6|8{1(1[12]2]|3]|4]|5[/6[8[1]|1[1]2]2|3[4|5|6|8]1
6(0/5/1(0{0/3/0{0|2|6|0|5|1|0]0|3|0|0|2|6|0|5|1]|]0(0|3(0]0
. o500 |0|5(0f0|0O|J0O|0O|5|0|0|0|5|0|0|0|0]|O
5 0 0j0j0|0|j0|0O|0O|0O|0O|0O]|O
0
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5. Beamforming visualization control

Now we get to the core of how beamforming data are displayed. The bottom indicators and controls take care

of sound representation and together with the highlighted controls on the right, it gives you the tools to

analyse and view the sound in form of beamforming map overlapping the optical camera video. If a sound

event exceeds certain threshold level, the calculated beampower map is superimposed on the video frames in

form of 2D surface graph.

image Average: No Average

Amplitude (dB)

T T T

3k 4k 5k

Qound analysis

6k 7k
Frequency (Hz)

THRESHOLD (4B)

s0 60 70
40 80

30 90

20 100

10 110
0 Auto

B
= 39.44

IMAGE RANGE (d8) [l Advanced

Full

0
a0 ]
=] 036

IMAGE AVERAGE

20 25
15 35

10 40
5 45

No Average Linear

E Exp. 12

—Band Pass Filter -

Power Spectrum

i ; ; ; Setting Preset :_\/ Open r\‘_'./ Save
8k 10k 11k
Camera ) DAQ \/j
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Beampower

The 2D colourful surface map you see is beampower, i.e. amount of sound pressure acquired in the
corresponding direction. This quantity can be also interpreted as sound in corresponding position on the video
frame exceeding certain threshold. The video frame resolution having 640x480=307,200 points is given by the
optical camera which shoots 25 frames per second. The beampower map is defined by 40x30=1200 points on

the 2D video frame which is also calculated 25 times a second, therefore acquiring continuous smooth video.

In order to correctly visualize the sound information, you

5 Maximum Level

E_ mage Range  paed to be aware of a few parameters described in the
E T[T |Threshold Love diagrams on the left. Beampower is the quantity we visualize
on the screen. Threshold Level set by user defines the
weakest sound to be shown, the Maximum Level is
Space continuously detected from 1200 points in each frame. The
5 Image Range also defines weakest sound to be shown,
g supposing the difference between Maximum Level and
b Image Range  Threshold Level exceeds the Image Range level. The color
I Threshold Level map indicates sound level from highest (red) to lowest (blue)
Time level. It can be interpreted over beampower in space or also

in time.

THRESHOLD (4B) Threshold

> R 80 As you have already seen in the Level Trend window, the threshold selects the
level of sound to be displayed on the Camera & Beamforming window.
The threshold value in decibels (dB) can be changed either by typing in to the
numerical control, or dragging the yellow dot along the threshold knob. The
minimum and maximum levels of the knob can be changed by double clicking

the minimum or maximum in recording mode, but they are fixed in the review

mode.

inAGE RanaE (<8) [l Advanced Image Range

As the threshold decides what lowest limit it shows on the sound image, the
range between the smallest and largest value on the beamforming map that
is seen on the screen is selected by this knob. Auto selection defines the range

from maximum to minimum level.
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Now, suppose that Image Range is set to a number which

does not decline below Threshold Level, then the

Beampower

Image Range beamforming color map will look as on the top graph on the

left. The maximum value is continuously calculated and Image

Threshold Level Range defines the lowest value to be displayed. Therefore, the

Time height of the rainbow graph is the Image Range defined by
user.

If the Threshold Level is raised though, the threshold value

Beampower

Ehmuc Range defines the lowest value where Image Range is does not fit in
Threshold Level “ ©
between Maximum Level and Threshold Level. In this manner,

Threshold affects Image Range and the height or image range

Time varies according to the headroom above threshold Level.

T R e You have the capability of setting the image range manually after clicking

150- E check box. The function makes a big difference, since the peaks

100- S p— are not anymore automatically marked red, but you can relate the static color

=l . . . . .
n scale to defined static decibel scale. Supposing you set your Image Range in
Min Level

E the way that the lowest level would be below the threshold, it will take the

50- g

threshold value as the lower limit, but it will assign a color corresponding to

the decibel scale and not the lowest color as in the default auto mode.
Below you may compare how approximately the difference between manual, automatic, dynamic min/max and
accumulate image range is projected into the display method. Two threshold cases are demonstrated for each

mode.

Manual Image Range Automatic Image Range

Beampower
Beampower

IMAGE RAHGE (dB) Advanced Thl‘L‘ShO)d LC\ e IMAGE RAHGE (46) [l Advanced|
. 20 Ee .
Time Time
100- Max Level
g‘j 50- s
z z
o _ 2]
[=9 0- o
£ g
o <
L L |
L bt Al i o —
Threshold Level Threshold Level
Time Time
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Dynamic Min/Max Accumulate

Beampower

IMAGE RAHGE (dB) Advanced|

IMAGE RAHGE (dE) Advanced

150-
=L E Dynamic M/M

150-

100-
100-

50-

Beampower

Threshold Level

Time
After hitting spots

Under Manual Image Range, you can see that each level has corresponding color at all times. If the threshold

is higher than the minimum beampower value, it cuts the lower edge off.

Under Automatic Image Range, the color scale assigned that the color varies according to its current

beampower dynamic range. The threshold cuts the lower edge off again and does not change the color dynamic
scale.

Under Dynamic Min/Max Image Range, you can compare more than two noises with its setting Min/Max value
automatically. Max would be set by the biggest beampower value during operation, and Min by real-time
background noise beampower level.

Accumulate Image Range is the function to pick how many times noise occurred during measurement and

show them in the grid. You can check the frequency of noises occurred at once by the mode.
e \When clicking initialization button @ during Dynamic Min/Max and Accumulate mode,
150-

Max and Min value will be initialized and so is accumulated image of noise beampower

100-

_ on the screen.
30- Min Level

o g &1
IMAGE RAHGE [dE) Advanced|

150-
Accumulate

100- Max Level
=
=
Min Level

o g @]

50-
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Image Average
IMAGE AVERAGE In order to capture impulsive sound events, image average extends the display
hold time of beampower map overlaid on the video screen. You can either
choose to see the beampower map with no averaging, or select between

exponential and linear averaging.

Mo Average Linear

Exp. 3

No Average displays only currently present values exceeding threshold level.
As demonstrated on the diagram, the impulse represented by the black line

will be visible only for the one frame. No average option may be good an

Beampower

indicator realistic duration of sound event, also excellent for fast moving

Threshold Level ) .
P e objects, or a good method to see frequency of pulsing sounds that appears

(A EEEEREEENTET: VTime (frames) at most every 2 time frames (2#40 ms) and any integer multiple 7 higher then
2 (for n>2: n*40 ms). The highest detectable frequency of sound event is thus
approx. 12 Hz, i.e. sound event occurs at most 12 times a second. This is due

to the technical limits of the sound camera.

Exponential Average holds the beampower image on the screen for defined

Beampower

period of frames. The Exponential average is automatically set when you

Threshold Level . . .
"""" T nHEEEEEEEE choose a number on Image Average scale in between 1 and 49. This option

Time (frames) is particularly useful for catching very short impulsive sound events.
Linear Average takes the sum of all beampower frames and divides it by
number of frames. This ratio defines how rapidly the 2D beampower map will

fade out. Linear average is useful for displaying stationary sound sources,

Beampower

Threshold Level where we want to keep the color map information for longer on the screen to

T get complex map of all sources. For longer measurements, the number of

Time (frames) 5\ erages will be so large that later sound events will not be displayed on the

2D beampower map, supposing their amplitude is not remarkably high.
To reset number of linear averages, you hit the reset button @ 1o start

averaging from zero again.
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Display Configuration Display Configuration
Overlay Mode Transparency Overlay Mode
=
H The 2D beampower map can be displayed in 5 different colour

W Mirror Il Text Color modes. You can vary among them based on a character of
Overlay Text

l:l your background and a color of a targeted sound source:

50.5
Gray - this mode provides less prominent indices, but can help you to
better visualize sound sources in colourful background. The maximum
beampower value is whitish and as the amplitude decreases, it darken to
black. Values below threshold are transparent.
49.1

Binary - adds color pixels to the sound region in the way that it creates
distortion effect which is good to use where colour modes fail to be a

good indicators.

Gradlient - distinguishes between strength of sound by a color gradient
ranging from the lowest value to highest value by color variations from

red, through green, up to blue (RGB) colour.
49.1

305 Rainbow - this is a default mode, because it gives an intuitive and easily
recognizable pattern where magnitude differences can be well indicated
" and sound sources easily detectable. As opposite to the gradient, the
highest value is represented by red (hot), passing through green, up to

blue color (cold) standing for the lowest value.
49.1 50.5
Temperature - a hue of this option is going to red and it is good to be
used with greenish and blueish scenes. You can also notice a fixed
predefined grid pattern imprinted on the colored region.
49.1
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Transparency

Beside changing the pattern colors, transparency is usually needed to see what sound source behind the 2D

beamforming map is generating the noise. The value is adjustable from 0 (no transparency) to 1 (100%

transparency). Default values is set to 60%.

Transparency Transparency Transparency

Transparency Transparency

Bow Bl |

Dty g 05 8 Mirror effect

Image Average: Exp. 6
Freauency Range: 1825tz ~ 2400Hz

Overlay Text and Text Color

It flips the display image vertically.
Usually you hold the Sound Camera and pointing to the
@ direction of the sound source. In case you need to come into
oy g5 the scene where sound camera is pointing and at the same
Fl time you want to see what is going on on your PC screen,
. then you want use mirroring to change the perspective.
@ mi Therefore, if you make a movement on your right when
standing in front of the camera, the screen would intuitively

show the movement on the right side of the screen as well

what would be the opposite if the mirroring is disabled.

Using Overlay Text, you can input letters on the right bottom side of the screen. At the same time,

Display Configuration
Overlay Mode Transparency

() ()
-{CE

M Mirror Text Color
Overlay Text

Overlay Texts
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you can set the color of
texts which is initially red.
Text color will be applied
for all the letters on the
screen. Set the color by
considering background

condition.
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Image Calibration
If you experience inaccurate sound detection indicated by a beamforming map not
pointing on the actual sound source as in the picture on the right, the sound camera

suffers by a bias error that can be corrected for by the Image Calibration.

Image Calibraion 1
x (m) '

Ideally you want to use an easily
identifiable sound source as speaker on your smartphone

or a small bluetooth speaker playing high frequency tone.

y (m) x (m])
&l

05- ¥ (m)
g |

Auto Cal

2. To calibrate:

a. you can either move the sound source indicated by
beamforming map to the actual sound source by
adjusting separately horizontal x(m) and vertical y(m)
axis.

b. or you can click JEWGEEE "8 button, and

as depicted below, click into centre of current

dy

beamforming map, hold the button, and drag to the
point where the actual centre of the sound source is.
This option automatically set change in x(m) and y(m)

by dx(m) and dy(m) and new calibrated map will move

to the correct position as seen on the right.

Optical Camera Focus

If you experience blurred image, first check

Rotate

whether your lens is free of dust, finger
prints etc. In case it did not help, your

optical camera is out of focus. You can

focus your image by rotating optical length

as depicted on the right. out of focus in focus

If focusing the lens did not improved the image, there is low possibility of having Hint: The lens is attached to a
fixed screw, thus if you keep
turning anticlockwise all the
way, you unscrew the lens
completely. Be careful when
turning clockwise and stop
when you start to feel large
strain.

optical lens or digital camera sensor
covered by an obstacle from the inside.

Here you can see the optical lens

disassembled.
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6. Web Service

SeeSV’

Web Service on mobile phone

The service is available with SeeSV-S205W only. After
connecting smartphone with the sound camera through Wi-fi,
check Web Address in the third page of the realtime software.
Open the page of Web Address with Internet
application(Chrome recommended) and then Web Service is
ready to use. Having similar software interface in the
smartphone including fundamental setting and realtime image

of beamforming as you have on your computer.
Be aware that the feature is not usable when Sound Camera

is connected by Ethernet cable. In other words, you should link

them through Wi-Fi in order to enjoy it.
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7. Other controls

Under the pane @ you find general options for setting additional parameters.

Path

By this option, you may change the default location where all
data are saved including presets, recordings, snapshots, etc.
This will also load files from the defined folder, which by
Open Data Folder default is set to: “C:\Users\User’s Name\Documents\SMI\SeeSV"

Prefix of Filename [l Manual All newly saved files except pre-sets will have prefix defined in

the tab LEAERBEIEIENE  and if you check the blank

box Manual B you can specify a different name to be

attached before the saved data name.

Sound Camera

Sound Camera Since more models of sound camera are on the market, please
Product Type

E SeesV-5205

Gain (dB) Mic. Channel

time graphs. Order of microphones can be seen in the diagram
B[z | G|

choose the "SeeSV-S205" product type.

You may select what microphone to record and display in real

Distance (m)

E Gain (dB)

Depending on your dynamic range, you can set Gain (dB) from

0 to +30 dB in 10 dB steps. This limits the lower and higher

values of dynamic range as follows:

Dynamic range

. . . 36 56 7677 9% 97 117 120 dBA SPL
Available dynamic range of SeeSV-S205 is 84 dBA. The >
quietest and loudest measurable sound, which is limited i1, 048 96-120 — 24dBA
by the MEMS microphones, is 36 dBA SPL (A-weighted  Gain+10dB K 76~117 = 41dBA 3
Sound Pressure Level in decibel perceived by human ear). ~ ©2n+2098 S ='fudBA

. - Gain+30d8 ~ K 3677 = 1d8A
In a similar manner, the upper limit of the strongest sound

Available Dynamic Range 84 dBA SPL

is also limited by MEMS microphone to 120 dBA SPL.
The whole available range is not accessible at once through our software, because it has been divided into 4
sub-ranges for convenience of focusing on certain dynamic range. The sub-ranges’ lower and upper limit can

be shifted by dynamic gain in decibels as it is demonstrated in the diagram above.
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Microphone Channel
Sound Camera Array has 30 MEMS Microphone on its body. When

o
@® one channel data acquisition, you can select the one among 30.
o " N .
S ° ° o o The position of them is indicated on the left picture.
© o o
o9 o)
o ®
® 2}
o 00
1) o
® ®
¢) o ©
Distance

Distance indicates how far the objects are from Sound Camera. It ranges from 0.2 to 10m. It does not

influence much on results yet may make it more accurate when set accordingly.
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Firmware update

Keeps your sound camera firmware updated or fixes various bugs. Please always
i i i i i i i
discuss with us before updating your firmware to avoid malfunctioning.

SeeSV-5205

At first, you can find your software and Sound Camera firmware version on the Real Time Ver 1.7.0
Firmware Ver 1.5.0
second page of software. After checking information, click Firmware Update )13 SMI All Rights Reserved
button for making your device up to date. A pop-up message will show up to  [&J) Camera . DAQ .
inform you about termination of SeeSV software and therefore your current . .
Firmware Information
task, so make sure you have saved all data before proceeding. [ =
Please make sure your sound camera hardware is connected. Are you sure o lunch SeeSV Firmware Update Program?

After execution, this SeeSV software will be closed.

. . . QK Cancel
With SeeSV Device Manager, you can conduct firmware update. [ . ‘
Unless you have Firmware Path automatically, please refer to our Pop-up message to closing the
instruction locating the directory of files: software for firmware
wet 5eeSV Firmware Update Program = — x
C:/Program_Files/SMI/SeeSV-S205/Firmware/SeeSV-5205 SeeSV Device Manager smy’
x.x.x.scfw Sy e
Firmware Path
Open C:\Program Files [x86)\SMIY,
. . . SeeSV-5205\Fi SeasV-
It will take up to several minutes according to computer 53351_5_9_5\,};,mwm\ =
performance.
Update

Close

SeeSV Device Manager
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System Requirements

For correct SeeSV-S205 performance, the following minimum requirements must be met:

Criteria

CPU Dual-Core 2.2 GHz

Amount of memory 2GB

Hard disk memory 250 GB

Graphics board 256 MB

Screen resolution 1024 X 768

Network 1 Gbit

WLAN card 802.11 a+n

Shortcuts

Key Action
Ctr+1 Display “Microphone Time Signal” graph
Ctrl+2 Display "Microphone Power Spectrum” graph
Ctrl+3 Display “Level Trend of Beampower” graph
Ctrl+4 Display "1/3 Octave Band Level” Graph

Left Cursor
Right Cursor
Ctrl+H
Ctrl+W

Context Help

37

Move first cursor to left at time signal graph of review mode

Move first cursor to right at time signal graph of review mode
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Microphone Array

Specifications

Microphone Type
Number of Microphones
Microphone Sensitivity
Array Diameter

Frequency Range (Full)

Digital MEMS Microphone
30

-26 dBFS, at 94 dB SPL

38 cm

350 to 12,000 Hz

Frequency Range (Recommended) | 2,000 to 10,000 Hz

Measurement Distance

0.2 to 5.0 m (Recommended)

Weight 2 kg
Data Acquisition and Processing

Sampling Rate 25.6 kS/s
Image Update Rate 25 FPS

Imaging Algorithm

Beamforming (delay and sum)

Environmental Condition

Operating Temperature

Operating Humidity

-20 to 50°C
10 to 85 % RH

SeeSV-S205W H/W Additional Specification

Wi-Fi Module Battery Pack
IEEE802.11a/n Wi-Fi Battery Type: 4-cell, Lithium-lon Battery
2.4/5GHz Charging Voltage: DC24V

Speed: Max. 150Mbps

Reconnect in less than 0.05sec.
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Charging Time: 3 hours
Battery Life: 2.5 hours
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Safety and Hazardous Locations Standards for SeeSV-S205

This product is designed to meet the requirements of the following electrical equipment safety standards for
measurement, control, and laboratory use

* EN60950-1:2006+A12:2011

Electromagnetic Compatibility

This product meets the requirements of the following EMC standards for sensitive electrical equipment for
measurement, control, and laboratory use

* EN 61326-1:2006

* EN 61326-2-2:2006

* EN 61000-3-2:2006+A1+A2:2009

* EN 61000-3-3:2008

* FCC Part 15 Subpart B, Class A

FCC Compliance
This product meets the essential requirements of applicable U.S Directives, as follow
CE Compliance

This product meets the essential requirements of applicable European Directives, as follow
* 2006/95/EC; Low-Voltage Directive(safety)
* 2004/108/EC; Electromagnetic Compatibility Directive(EMC)

KC Compliance

This product is verified that foregoing equipment has been registered under the Clause 3, Article 58-2 of Radio
Waves Art.
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Safety and Hazardous Locations Standards for SeeSV-S205W

This product is designed to meet the requirements of the following electrical equipment safety standards for
measurement, control, and laboratory use

* EN 60950-1 : 2006+A11:2009+A1:2010+A12:2011

Electromagnetic Compatibility

This product meets the requirements of the following EMC standards for sensitive electrical equipment for
measurement, control, and laboratory use:

* EN 61000-3-2:2014

* EN 61000-3-3:2013

* ETSI EN 301 489-1 V 1.9.2(2011-09)

* ETSI EN 301 489-17V 2.2.1(2012-09)

* EN55024 : 2010

* EN 55022 : 2010

* AC:2011, Class B

* FCC part 15 subpart B, Class B

FCC Compliance

This product meets the essential requirements of applicable U.S Directives, as follow
* FCC Part 15 Subpart B, Class B

* FCC Part 15 Subpart C 15.247

* FCC part 15 Subpart E 15.407

USA/FCC Radio Exposure

The radiated output power of this device is below the FCC radio frequency exposure limits.
Nevertheless, this device should be used in such a manner that the potential for human contact
during normal operation is minimized. This device has been evaluated for and shown compliant with
the FCC RF Exposure limits under mobile exposure conditions (antennas are greater than 20cm from
a person'’s body). This device cannot be co-located with any other transmitter unless approved by
FCC.

The product does not contain any user serviceable components. Any unauthorized product changes

or modifications will invalidate the warranty and all applicable regulatory certifications and approvals.
FCC Interference Statement

This equipment generates, uses, and can radiate radio frequency energy and, if not installed and used in

accordance with the manufacturer's instruction manual, may cause interference with radio and television
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reception. This equipment has been tested and found to comply with Part 15 of the FCC Rules.

This device complies with Part 15 of the FCC Rules. Operation is subject to the following two conditions:
1) This device may not cause harmful interference.
2) This device must accept any interference received, including interference that may cause undesired

operation.

This wireless adapter generates, uses, and can radiate radio frequency energy. If the wireless adapter is not
installed and used in accordance with the instructions, the wireless adapter may cause harmful interference to
radio communications. There is no guarantee, however, that such interference will not occur in a particular
installation. If this wireless adapter does cause harmful interference to radio or television reception (which can
be determined by turning the equipment off and on), the user is encouraged to try to correct the interference
by taking one or more of the following measures:

« Reorient or relocate the receiving antenna of the equipment experiencing the interference.

« Increase the distance between the wireless adapter and the equipment experiencing the interference.

«  Connect the equipment into an outlet on a circuit different from that to which the equipment

experiencing the interference is connected.

«  Consult the dealer or an experienced radio/TV technician for help.
CE Compliance

This product meets the essential requirements of applicable European Directives, as follow
» 2014/35/EU; Low-Voltage Directive(LVD)

* 2014/30/EU; Electromagnetic Compatibility Directive(EMC)

* 2014/53/EU; Radio & Telecommunications Terminal Equipment Directive(R&TTE)

* 2011/65/EU; Restriction of Hazardous Substances Directive(ROHS)

KC Compliance

This product is verified that foregoing equipment has been certificated under the Clause 2, Article 58-2 of

Radio Waves Act.

Declaration of Conformity for SeeSV-S205W

This device complies with part 15 of the FCC Rules. Operation is subject to the following two conditions:

(1) This device may not cause harmful interference, and

(2) This device must accept any interference received, including interference that may cause undesired operation.
Caution: Any changes or modifications to the equipment not expressly approved by the party responsible

for compliance could void user’s authority to operate the equipment.
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This appliance and its antenna must not be co-located or operation in conjunction with any other antenna or
transmitter. A minimum separation distance of 20cm must be maintained between the antenna and the person

for this appliance to satisfy the RF exposure requirements.

Battery

SeeSV-S205W product uses a Lithium-lon battery.

Do not use it in a humid, wet and/or corrosive environment. Do not put, store or leave your product in a high
temperature location, in strong direct sunlight, in or near a heat source in a microwave oven or in a pressurized
container, and do not expose it to temperatures over 122°F / 50°C. Failure to follow these guidelines may cause
the battery to leak acid, become hot, explode or ignite and cause injury and/or damage. Do not pierce, open
or disassemble the battery. If the battery leaks and you come into contact with the leaked fluids, rinse
thoroughly with water and seek medical attention immediately. Charging will not occur at low (below 32°F /

0°C) or high (over 113°F / 45°C) temperatures.

CAUTION: RISK OF EXPLOSION IF BATTERY IS REPLACED BY AN INCORRECT TYPE.

Do not remove or attempt to remove the non-user-replaceable battery. If you have a problem with the battery,

please contact sales engineer team of SM Instruments.

THE BATTERY CONTAINED IN THE PRODUCT MUST BE DISPOSED OF PROPERLY ACCORDING TO THE LOCAL
LAWS AND REGULATIONS.
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Support and Service

We, SM Instruments are ready to serve you with any concerns.
Please refer to the webpage www.smins.co.kr for the general information of your product and software.

Should you need more question regardless of their kinds, please let us know via our e-mail or phone below.

Address:

20, Yuseong-daero 1184bein-gil, Yuseong-gu,

Daejeon 34109, Republic of Korea

Tel: +82(0)42-861-7004 Email: sales@smins.co.kr

Sm@SM Instruments Inc.
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