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Set up a hotspot network on your PC

Step 1: Go to Settings and then “Network & internet”

Step 2: Enable:Mobile hotspot

\

Network & internet

Find a setting Public network 2.87 GB, last 30 days

5 GHz

/R Wi-Fi (SKWiFi) 0) Properties © Data usage
®

@ Connected, secured

Y Home
System Wi-Fi
Connect, manage known networks, metered network

Bluetooth & devices

Ethernet
Authentication, IP and DNS settings, metered network

Network & internet

Personalization

VPN

Add, connect, manage

Apps

Accounts

Mobile hotspot
Share your internet connection

\

Time & language

Gaming )
Airplane mode
Stop wireless communication

Accessibility

Privacy & security

Proxy

Proxy server for Wi-Fi and Ethernet connections

@ Windows Update

Dial-up

Set up a dial-up internet connection




Set up a hotspot network on your PC

Step 3: C||Ck the ”Edit” button NN SN NN NN NSNS N NN ESEEEEEEEEEEEESEEESESEEEEEESEEEEES

< Settings

Network & internet > Mobile hotspot

. . Mobile hotspot
Find a setting

% Home
System
Bluetooth & devices Share over
Network & internet

Power saving
Personalization When no devices are connected, automatically turn off mobile hotspot

Apps
Properties
Accounts

Time & language Network properties mmEm

Gaming Name: sk-ip1
Password: 74256979
Band: 2.4 GHz

Accessibility

Privacy & security
Devices connected: 0of 8

@ Windows Update

Related support




Set up a hotspot network on your PC

Step 4: Enter “sk-ip1”, “74256979”, and select “2.4GHz" =x=r=urerrermurmrannaranranee :
Step 5: Click the “Save” button =====sssssssssscssssssssasnsssssssnssnssssnnsnsnnsssnnnannnnnnnns .:....
When hotspot is enabled, all ESP32-CAMs will connect to this hotspot network

Network & internet > Mobile hotspot

Edit network info

Change the network name and password that other people use for your shared
Home connection.

System Network name

Bluetooth & devices sk-ip1

Network & internet
Network password (at least 8 characters)

Personalization 74256979

Apps
Network band

Accounts
2.4 GHz

¥ Time & language

Gaming

EEEEEEEEEEEEEEEEEE
Accessibility Save Cancel

Privacy & security
Devices connected:

@ Windows Update

Related support







Set up ESP32-CAM

s o

ESP32-cam

ESP32-CAM

=)

ESP32-CaM-mg.

Shield module

Ui

U 5=

Insert the ESP32-CAM into
the shield module and
connect the USB cable.



Set up ESP32-CAM

Set up the Arduino IDE program environment for ESP32-CAM programming.
Then open ESP32CAM _SIPEREA.ino and set the deV|ceID and |IP address
information as needed.

@ ESP32Cam_SIPEREA | Arduino 1.8.19
File Edit Sketch Tools Help

ESP32Cam_SIPEREA S

e
const String programlLabel = "ESP32Cam SIPEREA";
const String programDate = "2024-06-22";

192.168.137.102
local_IP_prefix devicelD

IPAddress local IP(192, 168, 137, devicelID);
IPAddress gateway (192, 168, 137, 1);
TPAddress subnet (255, 255, 255, 0);

2 |const int deviceID = 102; E

" |const int pinRelay = 12; .

' |const int pinLED = 4; s erssnnnnjunnnnnns

! |const char* ssid = "sk-ipl"; . .

s |const char* password = "74256979"; - The Statlc IP address
E /7 .‘T:}et your Static I.P address . of ESP32-CAM is

» |String local TP prefix = "192.168.137."; -

) -

f v atr Alhaed A i A — LT 31,




Set up ESP32-CAM

* Select the ESP32-CAM board, set the port number of the device, etc., then click
the upload button to:upload the program to ESP32-CAM.

|
|
|
|
=) E&?Cam_SlPEREA | Arduino 1.8.19 -
File Edit Sketch Tools Help u
Ll
Auto Format [ ] Ctrl+T
Archive Sketch :
ESP32Cam 9 Fix Encoding & Reload O
- |}
Manage Libraries... ™ Ctrl+Shift+]
Serial Monitor . Ctrl+Shift+M
/ / _____ Serial Plotter L] Ctrl+Shift+l. @——————
const S WIFi101 / WIiFININA Firmware Upda!r PEREA";

cons [ Board: "Al Thinker ESP32-CAM" . > Boards Manager... i

: CPU Frequency: "240MHz (WiFi/BT)" : > Arduino AVR Boards 5 WT32-ETHO1 Ethernet Module

= Flash Frequency: "80MHz" [ ] b ATTinyCore > BPI-BIT

by [
const i Flash Mode: "QIO" = > breadboard-avr 5 BPI-Leaf-S3
cons ;L Partition Scheme: “"Huge APP (3MB No OTA/1MB SPIFFS)” : > BSFrance N Silicognition wESP32
- - = Core Debug Level: "None” n > DIV ATmeqa8/88/48/168/328 > T-Beam
CO : Frase All Flash Before Sketch Upload: "Disabled” : > DIY ATmega8/88/48/168/328 > D-duino-32

= Port "COM4" = > DIV ATtiny »  LoPy

s GetBoard Info . ESP32 Arduino 5 LoPy4
C-DnEﬁt EIIIIIIIIIIIIIIIIIIIIIIIIIIIIII HelTec WIFI with ESP32 N OROCA EduBot

Programmer b .
const o HelTec WIFI with ESP8266 ~ »  ESP32FM Devkit
cons g Burn Bootloader - .
MiniCore P rog Board ESP32
// Set your Static TP address TTGO ESP32-OLED s = Al Thinker ESP32-CAM
String local IP prefix = "192.168.137."; TIGOWIF-0910LED i UEDRIESED
- . WEMOS X1 LGT Boards »  WEMOS D1 MINI ESP32
IPAddress local IP(192, 168, 137, devicerosy WEMOS D1 R32
IPAddress gateway (192, 168, 137, 1); T @
VintLabs ESP32 Devkit

TPAddress subnet (255, 255, 255, 0); HONEYLemon

MGBOT IOTIK 32A
MGBOT IOTIK 32B
Piranha ESP-32

F mmmnmte Aliaandt mm 1A W LTS, Metro ESP-32

Senses's WEIZEN
—— L




Set up ESP32-CAM

e After the program upload to ESP32-CAM is completed, ESP32-CAM
attempts to connect to the designated mobile hotspot.

* If the ESP32-CAM successfully connects to the mobile hotspot and
receives the same address as the static IP address set, the ESP32-CAM's

LED blinks once. If it fails, the LED blinks three times.
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Set up imaging hardware

The four ESP32-CAMs for imaging have One ESP32-CAM is used to control an
the following fixed IP addresses. auxiliary light for dark imaging

http://192.168.137.100
http://192.168.137.101
http://192.168.137.102
http://192.168.137.103

http://192.168.137.104
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Auxiliary LED light for dark imaging

* There are two optional modules to control the auxiliary USB LED strip light:

3.3V relay module Power switch module
(SKU: 648-1, Pi Shop
Inc., DE, USA)
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Auxiliary LED light for dark imaging

* Wiring connection between ESP32-CAM and power switch

ESP32-CAM Power switch
3.3V pin ¢=——p 5V pin
GND pin <= GND pin
D12 pin <> EN pin

S

e I A ey

The connection between the 3.3V pin of the
ESP32-CAM and the 5V pin of the power
switch is optional. That means there's no
need to make a connection between the two.
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Auxiliary LED light for dark imaging

* Wiring connections between ESP32-CAM, power switch, and USB LED strip

USB LED strip
(auxiliary LED
\ light for dark
. imaging)
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Auxiliary LED light for dark imaging

* Wiring connection between ESP32-CAM and relay module

|

%

o0r
OVASZL VOL OVAGSZ YOI - -

D0N0E }lgx
ve &

dILSIE &

ESP32-CAM Relay
3.3V pin «=——p \V/CC pin
GND pin <= GND pin
D12 pin <= |N pin

DANE0-T¢

82 V0l

! B

o E Snmg.”‘

The connection between the
3.3V pin of the ESP32-CAM and
the VCC pin of the power switch
is mandatory for the relay
module.
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Image acquisition program

Step 1: Enter IP addresses of ESP32-CAMs for imaging and lighting (auxiliary LED light)

O User defined  00:00:00%4:00:00(01:00:00)
07:00:00820:00:00(00:15:00)

[
n
. . . -

Step 2: Set destination folder for captured images : -

. : :

L ] [} =

L ] [} =

u . :

: S EEEEEEEEEEEEEEEEEEEEEEEEEEEE u

™ | | |

L] : I....................J

L ]

n 1® Image Acquisition Prpgram of SIPEREA 1.0 : o O X

L ] - ]

- Source cameras V. Image capture = Received image

u ]

u http://192.168.137.100 ) oy =

u http://192.168.137.101 ¥, Sk ® s i Download now

: http://192.168.137.102 :

: http://192.168.137.103 () Every second 1 m  Abort after (sec) 5 v

. . S

. © Every minute 5 va [ Continuous capture

| | n A

. (O Everyhour 1 . 20 i

u [ ]

L ]

L ]

L ]

L ]

L ]

L ]

L ]

L ]

L ]

[

Sequential delay (s) 1 v
usp Save image to folder lllumination About
Destination folder & Set http://192.168.137.103 a
il Download failed (total 0) copy Ednck
D:\My Temp\Test
Off
Clear

Status

[6/22/2024 3:05:05 PM] Saved 2024-06-22 (15-05-03-757)-(15-05-04-980).jpg at /cam101  [OK]
[6/22/2024 3:05:05 PM] Downloading requested to cam102

[6/22/2024 3:05:05 PM] Download success from cam102

[6/22/2024 3:05:05 PM] Saved 2024-06-22 (15-05-05-337)-(15-05-05-546).jpg at /cam102 [OK]
[6/22/2024 3:05:06 PM] Downloading requested to cam103

[6/22/2024 3:05:07 PM] Download success from cam103

6/22/2024 3:05:07 PM] Saved 2024-06-22 (15-05-06-924)-(15-05-07-343) jpg at /cam103  [O!
6/22/2024 3:05:08 PM
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Image acquisition program

Step 3: Set imaging time interval «--eesseeeinaiunns
Step 4: Click the “Start” button to start imaging.

|
128 Image Acquisition P:ogram of SIPEREA 1.0
| |
Source cameras : Image capture

http://192.168.137.108 _ & , S

nng://192168‘137_10'|' L] 2 ® Stop d #Wnload now
http://192.168.137.102

http://192.168.137.103 () Every second 1 Abort after (sec) 5 v

Received image

O Every minute 5 v (] Continuous capture

(O Everyhour 1 20 min

O User defined  00:00:00-24:00:00(01:00:00)

07:00:00-20:00:00(00:15:00)

Sequential delay (s) 1

S guae o o lllumination About
Destination folder & Set http://192.168.137.103 a
DMy Temp\T on Download failed (total 0) Copy Clear
My Temp\Test
Off
v
Status Clear

[6/22/2024 3:05:05 PM] Saved 2024-06-22 (15-05-03-757)-(15-05-04-980).jpg at /cam101  [OK]
[6/22/2024 3:05:05 PM] Downloading requested to cam102

[6/22/2024 3:05:05 PM] Download success from cam102

[6/22/2024 3:05:05 PM] Saved 2024-06-22 (15-05-05-337)-(15-05-05-546).jpg at /cam102 [OK]
[6/22/2024 3:05:06 PM] Downloading requested to cam103

[6/22/2024 3:05:07 PM] Download success from cam103

6/22/2024 3:05:07 PM] Saved 2024-06-22 (15-05-06-924)-(15-05-07-343) jpg at /cam103  [O!
6/22/2024 3:05:08 PM
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Image acquisition program

AutolmageCapture creates subfolders based on the last three digits of the ESP32-CAM's
IP address. Users can view captured images in subfolders.

n
L]
[ ]
L}
cam100 X 4=
.
& ) G a';] > My Imaging > 2024-02-12 (Test, platform version) > cam100
.
L}
L}
flj II\\L Sort V E Vlew v -
.
L} ey
v 2024-02-12 (Test, platforfh version) Name Date

||
|}

cam100 . @ 2024-02-12 (21-00-02-765)-(21-00-03-451} Jpg 2024-02-12
-

cam107 It E EE‘ 2024-02-12 (21-30-02-282}-(21-30-03-066}.jpg 2024-02-12

cam102 EE‘ 2024-02-12 (22-00-02-482)-(22-00-03-268) jpg 2024-02-12

cam103 BE‘ 2024-02-12 (22-30-02-487}-(22-30-04-845} jpg 2024-02-12

5] 2024-02-12 (23-00-02-291)-(23-00-03-179)jpg 2024-02-12

@ 2024-02-12 (23-30-02-197}-(23-30-02-915) Jpg 2024-02-12

@ 2024-02-13 (00-00-02-168)-(00-00-02-745).jpg 2024-02-13

@ 2024-02-13 (00-30-02-373)-(00-30-03-081) Jpg 2024-02-13

i BE‘ 2024-02-13 (01-00-02-314}-(01-00-03-415} jpg 2024-02-13
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Image analysis program

To analyze images with the image analysis program, the user must first create ROl.csv and
place it in the source folder.

E@ 2023-10-28 (23-51-03-683)-(23-51-04-108).jpa 2023-10-29
Bﬁ 2023-10-28 (23-54-03-665)-(23-54-04-166).jpa 2023-10-29
EE 2023-10-28 (23-57-03-758)-(23-57-04-022).jpa 2023-10-29
resultArea.csv 2024-04-12
k@) ROLcsv 2024-06-20|ansnnnnnnnnn,
v
pa B C D] E F G H | J K
1 Condition Conditionz Date Flate# Well# Shape X1 Y K2 Y2
2 Batchi 1 circle 151 401 471 722
3 Batchi 2 circle 553 387 892 710
4 Batchi 3 circle 339 29 671 356
5
3]

Please refer to the next section for instructions on how to create ROIl.csv.
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Image analysis program

A window that loads and tests one image file to find optimal image processing parameters.

]
]
]
]
]
™ [Es] Image anlaysis program of SIPEREA 1.0 - a X
: File Edit Window About
] Image processing | Batch processing
u | AR R BN ERERRRRRRERERERERRRRRERERERERERERNERNERNNHH,.]
= 1] %2 | [ image Viewer E=0 H=R =) ‘
] . e .
. . %53 @ @ & @) - | €3 Noanimation Interval 500 ~ Showregions | Show labels
= B Source image file Selectfile Read image L = = ‘
g N e, 08 g
: # | D4Scalable imaging system - Sample images*cam1014/2023-10-28 (03-21-03-693)-(03-21-04-811).jpg : |
N |
- . L |
] . N
am L Drag and drop imag file .
: Resize image :
|
. Resize Width 1024 | Height 768 | !
g N
'.IIIIIIIIIIIIIIIIIIIIIIIIIIIIII. L |
o Adaptive thresholding binarization n L |
SEEEEE . L
Box si 0 | Threshold - ] L
o] e z___|u [EEEEE e | |
EEEEEEEEEEEEEEEEEEEEEEEEEEEEEN »
The object to be detected is darker than its surroundings !
N
N
Run analysis N
N
L

Box size: In general, just set it larger than the object you want to detect
Threshold: A value between 0.7 and 0.9 is optimal

]

]

]

]

]

]

]

]

]

] in

. & =]
: Clear Select folder Run batch processing Interval D
]

L File name Size (kb) Folder 2
- 2023-10-28 (03-18-03-978)-(03-18-04-795).jpg 113.8 D:Scalable imaging system - Sample imag...

: 2023-10-28 (03-21-03-693)-(03-21-04-811).jpg 113.8 D:Scalable imaging system - Sample imag...

n 2023-10-28 (03-24-04-028)-(03-24-04-834).jpg 114.1 D:Scalable imaging system - Sample imag...

] 2023-10-28 (03-27-04-027)-(03-27-04-895).jpg 114.3 D:Scalable imaging system - Sample imag...

] 2023-10-28 (03-30-03-799)-(03-30-04-190).jpg 113.7 D:Scalable imaging system - Sample imag... < >
u 2023-10-28 (03-33-04-038)-(03-33-04-520).jpg 113.8 D:Scalable imaging system - Sample imag...

u 2023-10-28 (03-36-03-828)-(03-36-04-551).jpg 1146 D:Scalable imaging system - Sample imag...

: 2023-10-28 (03-39-03-845)-(03-39-04-268).jpg 113.8 D:#Scalable imaging system - Sample imag... G
: The 5033th file selected among the 5445 files ‘
]

]

™
]

]

]

]

L)

23



Image analysis program

A batch processing window that adds multiple files and analyzes them continuously

[Es] Image anlaysis program of SIPEREA 1.0 - a X
Eile Edit Window About
Image processing | Batch processing

52| || [ image Viewer [E=8 =R

43 @ @ & @)~ | 43 Noanimation Interval 500 ~ Showregions | Show labels

Source image file Selectfile Read image

D:#*Scalable imaging system - Sample images'ttcam101%#2023-10-28 (03-21-03-693)-(03-21-04-811).jpg

Drag and drop imag file

Resize image

Resize Width 1024 | Height 768 |

Adaptive thresholding binarization

Box size 40 Threshold [75 ot bt

The object to be detected is darker than its surroundings

Run analysis

Clear L Select folder Run batch processing B ntenval i
.lllllllllllllllllllllllll

File name Size (kb) Folder 2
2023-10-28 (03-18-03-978)-(03-M8-04-795).jpg 113.8 D:Scalable imaging system - Sample imag...
2023-10-28 (03-21-03-693)-(03-#1-04-811).jpg 113.8 D:Scalable imaging system - Sample imag...

am .> 2023-10-28 (03-24-04-028)-(03-34-04-834) jpg 114.1 D:Scalable imaging system - Sample imag...
2023-10-28 (03427~D4~027)-(03-=7404-895).jpg 1143 D:Scalable imaging system - Sample imag...
2023-10-28 (03-30-03-799)-(03-30-04-190).jpg 113.7 D:Scalable imaging system - Sample imag... < >
2023-10-28 (03-33-04-038)-(03-§3-04-520).jpg 113.8 D:Scalable imaging system - Sample imag...
2023-10-28 (03-36-03-828)-(03-46-04-551).jpg 1146 D:Scalable imaging system - Sample imag...
2023-10-28 (03-39-03-845)-(03-89-04-268).jpg 113.8 D:#Scalable imaging system - Sample imag... O

-

The 5033th file selected among M 5445 files ‘
w

First, click the ‘Select Folder’ button and then add files.
Then click the ‘Run Batch Process’ button to process all files.
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Image analysis program

A window to check the original image and the image after processing

:llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll..

]
u
[Es] Image anlaysis program of SIPEREA 1.0 : - a X
File Edit Window About u
Image processing | Batch processing v
] = | o]
= = i hssssssssssnnnnnn, =3
v 5 ___J.Q @ & @)L~ | 43 Noanimation Interval 500 m ~ Showregions | Show labels
Source image file Selectfile Read image - —

D:#*Scalable imaging system - Sample images'ttcam101%#2023-10-28 (03-21-03-693)-(03-21-04-811).jpg

Drag and drop imag file
Resize image

Resize Width 1024 | Height 768 |

Adaptive thresholding binarization

Box size 40 Threshold [75 ot bt

The object to be detected is darker than its surroundings

Run analysis

= =)
Clear Select folder Run batch processing Interval 1
File name Size (kb) Folder i
2023-10-28 (03-18-03-978)-(03-18-04-795).jpg 113.8 D:WScalable imaging system - Sample imag...
2023-10-28 (03-21-03-693)-(03-21-04-811).jpg 113.8 D:WScalable imaging system - Sample imag...
2023-10-28 (03-24-04-028)-(03-24-04-834).jpg 114.1 D:WScalable imaging system - Sample imag...
2023-10-28 (03-27-04-027)-(03-27-04-895).jpg 114.3 D:WScalable imaging system - Sample imag...
2023-10-28 (03-30-03-799)-(03-30-04-190).jpg 113.7 D:WScalable imaging system - Sample imag...
2023-10-28 (03-33-04-038)-(03-33-04-520).jpg 113.8 D:WScalable imaging system - Sample imag...
2023-10-28 (03-36-03-828)-(03-36-04-551).jpg 114.6 D:Scalable imaging system - Sample imag...
2023-10-28 (03-39-03-845)-(03-39-04-268).jpg 113.8 D:Scalable imaging system - Sample imag... G

The 5033th file selected among the 5445 files ‘

Buttons to enlarge or reduce the image

Image animation before and after image processing )



Image analysis program

When batch processing is completed, a 'resultArea.csv' file is created in the image folder.

T 2023-10-28 (23-51-03-683)-(23-51-04-108),jpg 2023-10-29

81 2023-10-28 (23-54-03-665)-(23-54-04-166).jpg 2023-10-29

T 2023-10-28 (23-57-03-758)-(23-57-04-022) jpg 2023-10-29

E resultArea.csv 2024-04-12|gmmmmmnsn
ROl.csv 2024-06-20 .
v Area value by ROI (by well)
A B :IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

1 File name Timelday) = Batch1|[|P1 Batchi| P2 Batchi1| |P3
2 |2023-10-16 (13-34-24-000)-(13-34-24-385).ipg 0 = 515 222 510
3 2023-10-16 (13-36-03-7911-(13-36-04-338).jpg 0.001 . 469 244 487
4 12023-10-16 (13-39-03-860)-(13-39-04-250).jpg 0.003 = 472 269 489
b 2023-10-16 (13-42-04-102)-(13-42-04-540). jpg 0.005 1 462 222 510
6 2023-10-16 (13-45-03-784)-(13-45-04-313).jpg 0.007 = h06 213 h3z
7 12023-10-16 (13-48-04-048)-(13-48-04-610). jpg 0.00%8 . 473 271 473
8 2023-10-16 (13-51-03-768)-(13-51-04-398).jpg 0.012 = 483 214 hzd
9 2023-10-16 (13-94-04-080)-(13-54-04-584). jpg 0.014 3 4384 263 473
10 |2023-10-16 (13-57-03-745)-(13-57-04-168). Jpg 0.016 = h21 227 510
11 12023-10-16 (14-00-04-054)-(14-00-04-667).1pg 0.018 E 525 229 508
12 |2023-10-16 (14-03-03-638)-(14-03-04-555). jpg 0.0z . 477 27h 470
13 |2023-10-16 (14-06-04-041)-(14-06-04-847).jpg 0.022 1 486 218 531
14 |2023-10-16 (14-09-03-855)-(14-09-04-275).jpg 0.024 1 470 238 430
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ROl.csv file generation

To easily generate ROI files for AniWellTracker,

ﬂ PhenoCapture 10.0 Build 1029

Eile Device Edit Image Color Processing Binary Analysis Tool ﬂe|p users can use the free PhenoCa ptu re program
7 Open [d Saveas |® Undo @ Redo | & Print |52 Copy | Paste |53’ Connect g Capture | ® @& Q & 100 ~ | 2= Mulitple RO
—= developed by the author of SIPEREA.
s ~ (M| . (www.phenocapture.com)
d Pan mode IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII:
4 Flip — — -
2 Rotate 1. Launch PhenoCapture. .
i Resize . a
@ Crop 2. Load one of the source images. =
E|Bright . hy
@ i scaic _ 3. Select 'Multiple ROI' from the 'View' menu
(A Invel . .
.o, J0.0pen the Multiple ROI' window.
& 4. Select the circle or rectangle icon from the
Erode
M 'Shape' tool menu.

F Adaptive BW

5. Drag the cursor to make a circular or

= Multi stey a ;
ff;ﬂﬂﬁfgge o \ DDMum:eTO:sb. s I “""rectangular selection.
Bregonon | Gn0 N _ ‘Sh - | ;1 o JuuaBe s 8 s = ,.6.Click the 'Add' button to insert the current
Prootoomer [l o o AT | = : selection into the table.
sl | Lol | I e S8 EE-BE- 8 = = 7. Move or recreate the circular or rectangular
e e = = selection.
7 = = 8. Click the 'Add' button again to add the
: = current selection into the table.
e et spaee (@@L e =g Repeat steps 7 and 8 to select all wells.
Tvetererararansnsasassesasansas 10. Click the 'Copy table' to export the

contents of the table to the clipboard.



ROl.csv file generation

Users can use Excel program to create a ROI

y A B C D E F G H | J

1 Conditionl_Condition2_Date____ Plate# Well# Shape X1 Y1 X2 Y2 file manually.

2 |Test Control Aug-19 1 1 circle 318 70 444 196

3 [Test Control Sep-19 1 2 circle 506 74 632 200 1. Create 10 columns from A to J as shown.

4 JTest Control Oct-19 1 3 circle 695 76 821 202 2. Enter a t|t|e for each Column_ That is'

5 |Test Contro! I'z.l\ov—1? 1 4 c?rcle 319 259 445 385 'Conditionl', 'Condition2', 'Date', IPIate#l'

el Additional | | 1| eere  eos e se se| Well#,'Shape’, X1’ YL, X2, and ‘Y2

8 [tesd information that ” 7I pasted from clipboard [2 Users can change the number of v.ve.3II5.

9 |Tes]  users may enter - 8 7 3. Paste the table contents to a specific

10 | Test t———— 1 9 circle 690 453 816 579 location in the Excel worksheet. ROls are

11 JTest Control 2019-17 1 10 circle 314 633 440 759 designated as 'Shape" 'X]_" Y]_" 'X2' and 'Y2'.

Rffest  Conol 201918 | 1] traice 503 66 60 70| 4 Enter textin the cell indicated by the blue
est Contro - circle . .

14 | Test Control 2019-20 1 13 circle 314 819 439 943 box. A” of this text does not affect Image

15 | Test Control  2019-21 1| 14 circle 500 821 625 945 analysis.

16 | Test Control  2019-22 1| 15 circle 686 823 811 947 5. Save as 'ROl.csv' in the folder containing the

a
-

source images.
(CSV: comma-separated text file format)
6. All done!



How to make program sharp when it's blurry

In File Explorer, place the mouse When you run the program again,
cursor on the program and press the the screen appears clearly.
right button of the mouse

X
% 0 @ ® \mj [fthis progr orking comrectly on this version of Windows, try
running the ility troubleshooter. HighlDPI settings for ImageAcquisitonProgram.exe X
- troubleshooter
Open Enter Chodgle the high DFI settings for this program.
@ Share Prol-am DFI
se this setting to fix scaling problems for this program
f® Run as administrator m in compatibility mode for: stead of the one in Settings

Advanced scaling settings

Pin to Start gram might look blurry if the DPI for your main display
ges after you sign in to Windows. Windows can try to fix

caling problem for this program by using the DPI that's

& w T Sofl = View

Add to Favorites Settings

>
(B RV

olz seflor your main display when you open this program.
Reduced colj mode
Compress to ZIP file Usfithe DPI that's set for my === Aim=tznesrhan
'J ImageAcquisitonProgram.exe 8-bit (256) color ned in to Windows ec it
e Ctrl+Shift+C Ch k
\D ImageAcqu|5|‘[0nPrOgram‘exe.% © Copy as path Run in 640 x 40 screen resolution
& ImageAcquisitonProgram.pdb I Properties Alt+Enter [ Disable fullsdiken optimizations
¢ ImageAcquisitonProgram.xml High DPI scaling override

m as an administrator

Override high DPI scaling behavior.

@ System.Buffers.dll

a ol

C]Reglsterth\s ogram for restart iScaling performed by:

¢ System Buffers.xml 5 [CJUse legacy dlplay ICC color management Application 7
@ System.Memory.dll :

Chang DPl setlings
© system Memoryxmi &7 Show more options oK Cancel
@ System.Numerics.Vectors.dll S7TSTZUTS TUZT PV I o s for al I

ange settings for all users
¢ System.Numerics.Vectors.xml 5/15/2018 10:29 PM

@ System.Runtime.CompilerServices.Unsafe... 2/19/2020 7:05 PM
é System.Runtime.CompilerServices.Unsafe... 2/19/2020 7:05 PM
@ System.Threading.Tasks.Extensions.dll 11/30/2018 12:39 AM
¢ System.Threading.Tasks.Extensionsxmi 11/30/2018 12:39 AM

oK Cancel Apply




Analysis of area calculation accuracy

The duckweed area calculated using SIPEREA's image analysis program was compared to
the areas obtained using MATLAB and Imagel to assess the margin of error. It is important
to note that MATLAB and ImagelJ do not calculate areas using the same algorithm
implemented in the SIPEREA program. Instead, the analysis requires step-by-step manual

processing, which may result in variations depending on the individual performing the
analysis.

| (1) (2) e (3) e
7 images used for , &

analysis -

(1600x1200 pixels) C

(4) é (5) (6) (7)

-




Analysis of area calculation accuracy

The methods used for analysis with MATLAB and Image) are briefly described below.

<Original image> <Binarized image> <Area measurement>
e D
Image - |
processing E‘ F
using _ o ! g
Imagel I
i
Imagel
<Original image> <Binarized image> <Area measurement>
Imase — R
-
processing
using e = .
MATLAB 53
-

MATLAB Image Segmenter MATLAB Image Segmenter MATLAB Image Region Analyzer



Analysis of area calculation accuracy

The results of area analysis using MATLAB, ImagelJ, and SIPEREA are as follows. As shown in
these results, the duckweed area analyzed using SIPEREA differs from the areas analyzed
using MATLAB or Image) by less than 3%. Generally, this level of error is considered highly

accurate.
Test image # Area by Area by Area by Percent Error Between MATLAB and SIPEREA Percent Error Between ImageJ and SIPEREA
MATLAB Image) SIPEREA =ABS(MATLAB-SIPEREA)/SIPEREA*100 =ABS(ImageJ-SIPEREA)/SIPEREA*100
1 7716 8004 7967 3.15 0.46
2 12493 12336 11975 4.33 3.01
3 21914 21686 21703 0.97 0.08
4 24752 24537 23563 5.05 4.13
5 18868 18781 18710 0.84 0.38
6 18738 18995 18868 0.69 0.67
7 24089 23370 23246 3.63 0.53
Average (%) Average (%)

2.66 1.33




Testing kernel size of averaging filter

SIPEREA's image analysis program uses a 3x3 averaging filter before applying an adaptive
threshold. This slide serves as a reference to demonstrate the effect of the averaging filter's
kernel size on image analysis. The 3x 3 kernel effectively eliminates unwanted noise while
accurately detecting duckweed regions. In general, the detected duckweed regions tend to
decrease in size as the kernel size increases.

Overlayed to
Original image Binary image Outline Channel extraction original image

Overlayed to

Unwanted noise pixels
Filtered image Binary image Outline Channel extraction original image

Averaging filter
not applied

3x3 averaging filter

5x5 averaging filter

7x7 averaging filter

9x9 averaging filter




License info

BSD-3-Clause
SIPEREA IS DISTRIBUTED 'AS IS'. NO WARRANTY OF ANY KIND IS EXPRESSED OR

IMPLIED. YOU USE THE PROGRAM AT YOUR OWN RISK.

Alternative license terms are available upon request.
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