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1 CSSMS installation

The system is made of two parts, a control box and a sensor mounted to a ball support that allows any
orientations. The sensor cannot be detached from the control box, and in located 50 cm apart.

Fig. 1 Complete system without cables to computer and power supply, left main control box and right the sensor
made of photodiode and green filter.

The system works outdoor, it is weather-tight and can withstand wind, rain and snow. it will prevent all
intrusion of insects, even the smallest one. Nevertheless, the system is not submersible into water.

The base plate to attach the box and the sensor is not provided.

1.1 Control Box installation

The box has two fixing brackets on the side which allows to fix the system on a wall or other robust surface.
It is also possible to fix it on a vertical surface, in that case have the 2 connectors downward. Bracket hole
diameter are 6mm or % ". Attachment screws are not provided because their types are defined accordingly
to the material where the box will be located.
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Fig. 2 Control box

@6 mm / Va”

Fig. 3 Fixing brackets

Take care of the coaxial cable at the output of the box, it is short and fragile. Do not stretch it to the
maximum length or/and avoid to twist it.

Connector keying and different number of pins are preventing connection errors. However, user must look at
the number of connector pins at the end of the cord before connecting the camera, in order to avoid forcing
the pins and damage the camera connector.
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Fig. 4 Control box connectors side

Connector Role Gender (camera side)
#1 USB connector Male 5 pins
#2 Power connector Male 2 pins

USB connector (#1)
This is tied up to a 6 pins connector. Please connect the CSSM first and then connect to PC second. The cable

that goes to the PCis 20m length.

Power connector (#2)
This is tied up to a 2 pins connector. This is 24V power supply. This is a 20m cable.

The 2 waterproof connectors (USB connector and Power connector) connect as follows:

e |dentify the number of connector pins of the system, its type (male / female)

e |dentify the number of pins of the connector cord and match.

e |dentify the key pin inside the camera connector and the key at the connector cord side.

e Apply a rectilinear motion. If insertion force strength persists, please repeat steps for
locating the pin number and key. Excessive force applied to connector can cause the
destruction of the connector or a bad connection can damage the system. In case of
damage due to trials to attach cable to the wrong connector kind, warranty could be

canceled.

© ALCOR-SYSTEM 5



Fig. 5 Connectors’ definition

Turn the connector a little bit, when you fell the two parts of the connector are facing, then the connector
can be pushed into its counterpart. You should never force it; it should be gentle!

/

Fig. 6 Connector attachment step #1: go straight with proper key orientation

When the connector is correctly pushed you can turn the locking ring clockwise to attach it.
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Fig. 7 Connector attachment step #2: rotate clockwise to have to lock the ring to prevent the cable from detaching

Fig. 8 Connectors opposite side from box
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When the connector is correctly pushed you can turn the locking ring clockwise to attach it. On the other

side connector #2 goes to the 24V/1.5A power supply, and connector #1 goes to any USB port of your PC.
This is an USB 2.0 Link.

1.2 Sensor installation

The sensor is a photodiode placed into a waterproof casing in the backside of a special green filter (see
below filter transmission) it peaks at 550 nm.

The sensor is placed on a mount head ball that can allow any angle of sight. This angle of sight is set once for
all, depending on the latitude of the place and north/south directions.

Transmission [%]

400 500 600 700 800 900 1.000
Wavelength [nm]

Fig. 9 Green filter transmission plot

It should face the SUN, more particularly the South (for northern hemisphere operation) or the North (for

southern hemisphere operation) direction. The angle of the sensor with respect to horizontal plane is equal
to 90° minus Latitude place angle.

For instance, if latitude is 30° North, it should be put aiming South in azimuth and at 60° angle of elevation
from the horizontal plane.

Positioning accuracy is not critical, and +/- 5° error can be accepted.

Ensure that no building will hide the Sun during its path from sunrise to sunset. Also think, that over the
course of the year the Sun position is changing, extreme values are from winter solstice to summer solstice.
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The base of the ball support has a female thread 3/8” 16 TPI UNC thread, allowing to attach itin a
permanent position nearby the control box. Please, be sure both axis (azimuth and elevation) are tightened

very firmly, so that it does not move over the course of the time because of the wind or the effect of the
rain.

- Latitude

Toward SOUTH north| Hem.
Toward NORTH south. Hem.

Azimuth
direction

Fig. 10 Photodiode/sensor angle azimuth is set to north (or south) axis and elevation to 90° - |atitude of the observing
place.
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UNLOCK

Fig. 11 Locking / Unlocking process of the elevation angle ball

System installation is complete and ready to go.

Important: the system works daytime, but does not provide any seeing data when Sun is hidden by clouds.

2 Software

Latest product software can be found in our web site:

http://www.alcor-system.com/common/CSSMS/software/CSSMS Installer.exe

2.1 System requirement and operating system
Hardware requirement (Minimum) for CSSMS V1

e PC with AMD or Intel CPU, (with passmark index above 2000)
0 Intel Core i3-4012Y @ 1.50GHz (passmark index : 2000)

e 2 GB Memory
e 50 GB hard disk. Software requires 20 MB for installation, but storage must be granted for images.

Operating system requirement

e Windows 10, 8, and 7. 32- or 64-bits OS.
May work with windows XP, but no support will be provided for this deprecated OS.
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2.2 installation software

Warning, to make this installation it is important to connect the device first and only after install the
software, this operation allows to change device’s name to see if it’s correctly connected. If you miss this
step to check whether your device is connected or not could be more difficult.

The system is powered and connected, run CSSMS_Installer.exe, it will install all the software required for
this device. The next screen copy shows you how installation runs.

o C55MS_Installer.exe 472272021 216 AM Application 25,634 KB

Fig. 12 Setup software

~ Setup - C55M5_Solar_seeing —

Select Destination Location
Where should C55MS5_Solar_seeing be installed?

Setup will install C35MS_Salar_seeing into the following folder.

To continue, dick Mext, If you would like to select a different folder, didk Browse.,

": rogram Files (x86) WAlcor-System\CS5MS _Solar_seeing | Browse. ..

At least 22,0 MB of free disk space is required.

Fig. 13 Software folder definition
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Setup - CS5MS_Solar_seeing —

Completing the
CSSMS_Solar_seeing Setup
Wizard

installed shortouts,

Click Finish to exit Setup.

Launch CS5M5_Solar_seeing
C55MS_Guide. pdf

Setup has finished installing C55M5_Solar_seeing on your
computer. The application may be launched by selecting the

Fig. 14 Last installation step

At the end of the installation, two program icons on your desktop must appear. The first one is the main
application which allows to use the CSSMS system. The second application icon is a java application which
allows to carry out hardware update (if needed).

Application files can be found at “C:\Program Files (x86) \Alcor-System\CSSMS_Solar_seeing”.

UnifiedHos...

Fig. 15 lcons

This folder is meant to allow firmware updates

“C:\Program Files (x86) \Alcor-System\CSSMS_Solar_seeing\Bootloader_App”

| = | Bootloader_App

Home

€ o v

v 3 Quick access
[ Desktop
4 Downloads
= Docurnents
—

Pictures

share Wiew
« Alcor-System » C55MS_Solar_seeing » Bootloader App » w| B
Mame Date modified
lik 4473/
_| legging.properties 1/15/2021 12:27 AM
=| readme.bxt 1/15/2021 12:27 AM
| £ UnifiedHost-1.16.2.jar 1/15/2021 12:27 &AM

Search Bootloader_App ¥

Type

File folder
PROPERTIES File
Text Document

Executable Jar File

Size

2 KB
4KB
396 KB
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This system uses HID, Human Interface Device, so no specific driver needs to be installed. The device in
Windows’s Device Manager named as “CSSMS Seeing Monitor Device” can be found in the HID list of
devices. This shows that the CSSMS system is tied to the PC properly.

i| Audio inputs and outputs

3 Computer

== Digital Media Devices

= Disk drives

[ Display adapters

== DVD/CD-ROM drives
v g Human Interface Devices
g CSSMS Seeing Monitor Device
¢ HID-compliant vendor-defined device
Ve HID-compliant vendor-defined device
Vs Logitech HID Keyboard Consumer Controls|
v Logitech HID Keyboard Power Key
v USB Input Device
¥ USB Input Device
¥ USB Input Device

Fig. 17 Device Manager

To check that the product is properly connected to the PC, PID and VID figures can be retrieved and checked.

PID : Product ID must be 003F
VID : Vendor ID must be 04D8

There is a quite useful software, that can help to check whether the CSSMS device has connected properly.
https://www.nirsoft.net/utils/usb_log_view.html

It can be installed and will help out to be sure the device is properly recognized. On USB connect this line
should be added

Event Type Event Time Device Name Description Device Type Drive L...  Serial Number Vendor ID Product ID
& Plug 26/04/2021 04:58:02  Port_#0001.Hub_20018 USB Input Device HID (Human Interface Device) —p 04d8 OOBf‘\\

Vendor ID and Product ID are equal to the figures above.

Otherwise, another method can be used. Device manager properties must be opened and user have to
search which one has the PID/VID figures written above.
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CS5MS Seeing Menitor Device Properties x
General Driver Details Events

CS55MS Seeing Monitor Device
Fs ¢

Device type: Human Inteface Devices

Manufacturer: (Standard system devices)

Location: on USE Input Device
Device status

[This device is working propery.

E; Change settings

Canc

In “Details” then “Device instance path” the PID/VID of your device can be found and check whether it
matches or not.

IC55MS Seeing Monitor Device Properties X
General Driver Detalls  Events
CS55M5 Seeing Monitor Device
=

Property

Device ingtance path w

Walue

HIDEID_MDB&PID_MBHE&B?EGJECZ&B&MDD

Cancel

Browse all HID devices that are listed in the device manager, until the good one is found.

Under Windows 10, after 30 to 60 seconds, if your device is correctly connected, this message should appear
(at the bottom right of the screen)
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£¥ Settings

Device is ready

Fig. 18 Device Connection ack message

Important: If the CSSMS device is not recognized by Windows, the application, on startup seeks for the
CSSMS, and if not detected will display an error message and close himself.

Control box USB cable must be connected both side, and powered properly prior starting the software that

performs measurements.

2.3 Software User Interface

This software has 5 panels

) 5olar e v Winiiri
~hp

Moeciug werwus Lises

(S R T-A k]
Photodicds algnal
i Last seeiyy wnbw © L8 armows 6.7 BR mm 4
_ﬁh\ Last secing woloe @ LT3 arcses ket mirmie mean)
Last Seoing value @ B9 Grcsed kst 5 minubes mean)
Go
$1E
HD
L 3 Sgnalvaloe : 2200 i
o Phetodiods ourrent @ 3730 pa
s Sgral sturaten [
i [ ] R
TRL-
Shnal valoe 33453 AU LIS ADU RUEE
BeE B & FHow @ R H BOE-B HOHE H B B s mnlillalion vl @ TR U [N W ATl RIS SHE - 1HLE
§ 5.8 88 ¢ 2Bz Enk BRR N
’ A Tn b brmpernture 2 17,1 0 .
A s

JHar | : Oz priis reaneang - 187 oo

SJTEIIGLM UnZ%r 1N Har) : Oz vz reansedng - 1 8T aroex
G1GL3 LhidrH XD Har) : Org vinuiz rean ssdng - 145 aowx. 5

3 S Fen] : Crma mruis rean seap - 17T e

Hai=| : Crg mrets resnasdng - 17l e

5%
210124 Lindir 35 i
G103 Lh2kr 73k Her| : Coa vinuds remnoeeng - 175 e

TEIIOLM Ll Bk

il

=

Frmamon Efl‘\:f: L 1] 'IEE_III.I:' L o oo Socum o s 5ol or_seoraghs

Fig. 19 Main program panel
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Part #1

Setup Menu

Part #2

Seeing plot versus time

Part #3

Photodiode / SUN mean signal chart

Part #4

Seeing figure and other information

Part #5

Log output

» Part 1: Setup Menu

1) Solar Sewing Bonizns

Setup

Displayed points rentention (sec)

2 | Minimum SUN signal (mV)

Sening wersus Lima

"
L
Tk

' | I yet+HH H'r.‘d} 1l .'ih{

OK

Fig. 20 Setup menu

1: Time span which can be plotted, before graphics will scroll horizontally.

2: Minimum of Sun signal to allow seeing data to be computed.

> Part 2: Seeing plot versus time

© ALCOR-SYSTEM
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(® Sclar Seeng Moneor - (o] X
Setup

Sealng varaus tLima

Fig. 21 Seeing versus time

This plot shows the seeing (expressed in arcsec) measured by the system over the time. One
measurement point is added each second of time (based on 25 000 measurements per sec of SUN’s
scintillation).

A good “seeing” figure is below 2 arcsec. This is a seeing figure computed in compliance with the
Fried’s theory definition of seeing.

NOTE : the seeing computed by this system, is from the line of sight of the SUN and the
photodiode, this is not zenithal equivalent seeing.

» Part 3: Photodiode signal

This part shows the signal received by the photodiode versus time. Y axis shows the voltage of the
photodiode in mV.

This mean SUN signal can change with atmosphere transparence, and especially with clouds
presence. Also with SUN position, because the sensor does not track the SUN. Photodiode and SUN
angle is changing with the course of the time. If thin clouds are present, level can be above
threshold but seeing figure will be close to zero, and thus not valid also.

Under a given threshold, no seeing measurement are performed. This threshold can be set by the
user.
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Photodiode signal
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Fig. 22 Photodiode mean SUN signal

> Part 4: Information

This part shows the main information about the system.

Last seeing value : 1.9 arcsec  60.3 RO mm
Last seeing value @ 1.72 arcsec (last minute mean)
Last seeing value :  1.49 arcsec (last 5 minutes mean)

Signal value :  820.9 mV
Photodiode current :  373.1 pA
Signal saturation I
mn

Signal value : 53453 ADU 18.8 ADU NOISE
Scintillation value :  4149.9 ADU 0.259 V Scint RMS, SR = 188.6

I

Fig. 23 system Information

Last Seeing figure measured, last minute mean and last 5 min mean (1).
Information about photodiode, reflecting mean SUN signal (2).

Advanced information, with noise levels, mostly used for debugging purposes (3).
Last measured temperature inside the box (4).

» Part 5: Log panel
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The log panel writes information that the software can display. This is for debugging purposes.

LT 2021-01-24 11h23m52.3305 [Main] : One minute mean seeing : 1.67 arcsec
LT 2021-01-24 11h23m53.382s [Main] : One minute mean seeing : 1.67 arcsec
LT 2021-01-24 11h23m54.3915 [Main] : One minute mean seeing : 1.69 arcsec
LT 2021-01-24 11h23m55.395% [Main] : One minute mean seeing : 1. 70 arcsec
LT 2021-01-24 11h23m56.384s [Main] : One minute mean seeing : 1.71 arcsec
i_T @ [Main] :|§ne minute mean seemg 1.72 arcsec]
vaemln 1. ESNR1E 1106 1106

Date Time Mean seeing

Fig. 24 Log

2.3.1 Recorded data

The software records all the seeing data into a text file and appends new data to this file. This is the
folder where the measurements are stored

C:\Users\[Logged user name]\Documents\Solar_seeing
This is a simple ASCII text file and can be opened with any software such as notepad++, excel, or
other software called “YYYY_MM_DD_result.txt”. The filename is set so that one file is produced

per day.

Where YYYY is the current year i.e 2021 ... MM is the month of the year from 01 to 12, and DD is
from 01 to 31 (depending on the month).

= v 1 *> This PC » Documents * Solar_seeing
“ Name Date modified Type Size
,"_';J 2021_04_14_Results.txt 1470472021 19:01 TKT File 756 KB

Here is the ascii data, edited with notepad++ each line is a measurement (once a second).

The first line will provide information of each column and is self-explanatory.
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IQ{ ChUsers\cavadore'\Documents\Solar_seeing'\Results.txt - Notepad++

File Edit Search View Encoding Language Settings Tools Macre Run Plugins  Window 7

a5 2 & | | Aty @ BEEH|I ST ERERRE®|

B change Jog _.] B notesitd 3| = Results it B3 ‘
1 Local Date | UTIC Date | Julian Day | Signal (mV) | Seeing Arcsec | Fried RO mm |
2 24/01/2021 11:06:35 | 24/01/2021 10:06:35 | 2459%238.9212388 | 804.6 | 1.26 | 90.3 |
3 24/01/2021 11:06:36 | 24/01/2021 10:06:36 | 2455%235.9212505 | 804.3 | 1.18 | 96.3 |
4 24/01/2021 11:06:37 | 24/01/2021 10:06:37 | 2459238.9212621 | S804.1 | 1.34 | 84.9 |
5 24/01/2021 11:06:38 | 24/01/2021 10:06:38 | 2459238.9212736 | 803.4 | 1.02 | 111.3 |
6 24/01/2021 11:06:3% | 24/01/2021 10:06:3% | 245%235.9212852 | 802.7 | 1.17 | 97.3 |
7 24/01/2021 11:06:40 | 24/01/2021 10:06:40 | 2459238.9212968 | 802.4 | 1.20 | 94.3 |
: 24/01/2021 11:06:41 | 24/01/2021 10:06:41 | 2459238.9213084 | 802.2 | 1.36 | 83.4 |
2 24/01/2021 11:06:42 | 24/01/2021 10:06:42 | 245%238.9%2131%% | 801.7 | 1.13 | 100.8 |
10 24/01/2021 11:06:43 | 24/01/2021 10:06:43 | 2459238§.9213315 | 800.7 | 1.32 | 85.7 |
11 24/01/2021 11:06:44 | 24/01/2021 10:06:44 | 2459235.9213431 | 799.4 | 1.76 | 64.4 |
12 24/01/2021 11:06:45 | 24/01/2021 10:06:45 | 2455235.9213547 | 798.5 | 1.32 | 85.9 |
13 24/01/2021 11:06:46 | 24/01/2021 10:06:46 | 2459238.9213662 | 797.8 | 1.38 | 82.0 |
14 24/01/2021 11:06:47 | 24/01/2021 10:06:47 | 2459%238.9213778 | 7% .0 | 1.10 | 103.0 |
15 24/01/2021 11:06:48 | 24/01/2021 10:06:48 | 2455238.9213893 | 795.0 | 1.26 | S0.1 |
16 24/01/2021 11:06:49 | 24/01/2021 10:06:49 | 245%238.9214011 | 793.7 | 1.69 | &€7.2 |

3 System maintenance

It is advisable to clean from time to time (say three time a year), the top of the SUN sensor, to avoid
accumulation of unwanted dusts or atmospheric contaminants that will dim the signal. Use alcohol, and
clean and soft tissue. The input window is quite resilient to scratches (hard coating).

Fig. 25 SUN sensor
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4 Trouble shooting

This section aims at providing hints to solve issues.

4.1 System does not deliver any measurements

The USB port driver might be non-connected or outdated, please update USB port driver. Also change USB
port on your PC, sometime some USB are slightly damaged (ESD) with the course of the time.

If the issue persists, please contact us, the long 20 m USB extender cable might be also damaged, check that
no damage has occurred on this cable (no small animal has started to eat the USB cable for instance).

5 Product terms of use

The use of this product is solely for getting seeing figure in the line of sight of the SUN, entertaining,
educational or scientific purposes.

Use of this product involving people's lives is the responsibility of the user and in no way ALCOR SYSTEM will
be held liable for injuries to persons or property theft as the use of this system described in this manual.

--000---
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