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code T B X-code ver 12(E. App store? FU o —aromnsy o >O—RKRTE, Create ML ver 3Z&# X
9, Create ML ver 1Zz&THWX-code 11, App store (https://developer.apple.com/download/more/)
WY U YO—RKRAgETY, A7OKIJJLTIE. EXRBICChromosome Research (Nagaki et al. 2021 in
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Kiyotaka Nagaki, Tomoyuki Furuta, Naoki Yamaji, Daichi Kuniyoshi, Megumi Ishihara, Yuji Kishima, Minoru Murata, Atsushi
Hoshino and Hirotomo Takatsuka. Effectiveness of Create ML In microscopy image classifications: A simple and
iInexpensive deep learning pipeline for non-data scientists. Chromosome Research in press, 2021.
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@ CreateML File Edit View Window Help
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(1) X-codeZz#2& L T“X-code’ D FILT D X Za—h5, “Open Developer Tool’AlC
5 “Create ML"Z&EIRL TS 72 LY,

" Xcode File Edit View Find Navigate Editor Product Debug Source Control Window Help

Welcome to Xcode

Jersion 11.3 beta (11C24b)

Get started with a playground
Explore new ideas quickly and easily.
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(2) “New Document” N> >z 2o Uw 7 LTLTEE U,

@ CreateML File Edit View Window Help

=v || IB) Desktop & Q
Favorites | Name Date Modified : Size Kind
£ Recents
- - w
2\ Applications =
' . ¢ 3
12} kiyotakanagaki -
=
iCloud v
¢ iCloud Drive b
| &
Locations hd
ExraSSD 2 =
Big_Sur - Data
e2
Update » |9 untitled folder 3 October 8, 2021 8:33 - Folder
% MyObjectDetector120.mlproj October 4, 2021 11:18 27.2 MB MLF cument

¥ () Green

New Document Cancel
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(3) “Object Detector’z:#IRU. “Next’’/Ky >z ) v LTLIEEI L,

@ CreateML File Edit View Window Help

O ® Choose a Template

All Image

Image
Sound

Motion

L

Text

Table Image Classifier

Sound

Object Detector
A machine learning model that has been trained to detect objects in images.

Cancel
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(4) “Project Name”Z AU, “Next"ihy >z U v LTLIEE L,

@ CreateML File Edit View Window Help

O ® Choose options for your new project

Project Name MyObjectDetector

Author Kiyotaka Nagaki
License

Description A machine learning model that has been trained to detect
objects in images.

Cancel
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(5) project filezER T B/ IC“Create’ Ny =27 U w2 LTLIEE LY,

@ CreateML File Edit View Window Help

_ @ Choose options for your new project 5 MyPlaygroi

=v = I8l Desktop > Q
i Hame Date Modified Size Kind
@ Recents
A Applications
[ Desktor
ﬁ} kiyotakanagaki -
a
iCloud -
¢~ iCloud Drive =
=
Locations i8
Q ExraSSD a =
Big_Sur - Data =
| &
Update =
Tags = -
e2 o~ o~
) Gray » [ untitled folder 3 October 8, 2021 8:33 B ,"'Jcier
) Green /
0 S
New Folder - "}|

Cancel Previous
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[@ MyObjectDetactor2 1 @ Mycoscietsesarzs Sl
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Auto
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OD_Mix-8C c O Aulumalic <= None =

Paramcters

Paramsters

Meximum tarations Vaximum Herations
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In the ver 3
Create ML ver 3T, Object DetectoriC KEREENH D F U T,
BHBZEETIDT, ver |OFEDFRHDRICEERZiHL ¥,

T

ec e > | - _ B
Settings Training Evaluation Preview Output o o o
Train Snapshot Activity lraining Validation festing
Project
i MyObjectDetector Data Activity Oct 4, 2021
Training Data Added 11:25 AM
Model Sources + OD_Mix-60
Training Data Validation Data Testing Data _ )
0 MyObjectDetector 1 Data Source Created 11:25 AM
OD_Mix-60
B MyObjectDetector 2 L o
Model Source Created 11:25 AM
B MyObjectDetector 3 2 120 Auto | MyObjectDetector 9
B MyObjectDetector 5 Classes  Items Split from Training Data Project Created 5:00 PM
_ View MyObjectDetector
B MyObjectDetector 6
B MyObjectDetector 7 OD_Mix-60 5 Automatic 5 None s
B MyObjectDetector 8
(7] MyObjectDetector 9
Parameters
Data Sources
5 0D Mix-120 Algorithm  Full Network

_ . ) Trains a full abject detection natwork based on YOLOvZ2 architecture.
=) Traning dataset...cal microscopy

. Model Availability macOS 10.14+ i10S512.0+ tvOS12.0+ watchOS 5.0+
5 Traning dataset for Tetrads

£ OD_Mix-60
Iterations s
Batch Size  Auto
Grid Size 13 S x 10 c

Ready to train for 5,000 iterations




8. #% (Object detector)

(7) “Train” Ky >%= 20Uy ULTEBZRBLEI,

@ CreateML File Edit View Window Help

0 ® il 2] MyDbjectDetector2.mlproj
+ Q. .
Add Share
Project Nane Input Metrics Output
[ MyObjectDetector2 2 _ . .
e P Classes Iraining validaton lesting No Model
Data Inputs
Training Data Validation Data Testing Data
Auto
Items Items
0D_Mix-60 R | Aulomalic - None -
Paramaters
Maximum lterat ons
Ready to train Make a Copy
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8. #& (Object detector)

(8) & NI=TET
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In the ver 3

Create ML ver 3Tl&. Object DetectoriC KEERZEZEMNH D X U T,

Project

@ MyObjectDetector

Model Sources +

@ MyObjectDetector 1
@ MyObjectDetector 2
@ MyObjectDetector 3
@ MyObjectDetector 5
B MyObjectDetector 6
@ MyObjectDetector 7

@ MyObjectDetector 8

C) MyObjectDetector 9

Data Sources
E OD_Mix-120
& Traning dataset...cal microscopy

&5 Traning dataset for Tetrads
£ OD_Mix-60

g Settings

Train Snapshot

Data

Training Data

2 120
Classes ltems
View
OD_Mix-60 4
¥ Parameters
Algorithm

Model Availability

[terations

Batch Size

Grid Size

Ready to train for 5,000 iterations

Output (B
Activity

Training Evaluation Preview

Validation Data Testing Data

Auto
Split from Training Data

Automatic None

<2
<&

Full Network

Trains a full object detection network based on YOLOv2 architecture.

mac0S 10.14+ 10S$12.0+ tvOS12.0+ watchOS 5.0+ ‘

2

Auto
13 S x 10 >

Training Validation

Activity

Training Data Added

OD_Mix-80

Data Source Created

OD_Mix-60

Model Source Created

MyObjectDetector 9

Project Crealed

MyObjectDetector

Testing

Oct 4, 2021

11:25 AM

11:25 AM

11:25 AM

5: DO :)'\.1
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In the ver 3
Create ML ver 3M0bject Detector TldAlgorithmhHEIRTES KD ICED X U T,

Parameters

o - p - - = S
R 3 NS M o AR o o e e — AT Ea U - a - o Ty O g p e D —

Algorithm  Full Network

¥ Trains a full object detection network based on YOLOv2 architecture.
: ®

| Model Availability macOS 10.14+ i0S12.0+ tvOS12.0+ watchOS 5.0+ §

Loy e i = v e LA =y RS

= - ~ A -
o X~ . ~ = LT ~. o =~

<>

lterations

Batch Size  Auto

Grid Size 13 C x 10|

<>
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In the ver 3
Full Network®iz& &, ver 1EFBUUULEZEE Z1TVW. £ EINEETETI/ILIEMacOS 10.14LUEFETHERI S ENTEXYI, ZDIFHE. Grid
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Parameters

7J

1

1

Algorithm  Full Network
3 Trains a full object detection network based on YOLOv2 architecture. £
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In the ver 3
Create ML ver 3@Full NetworkzFHWTAER S NicETILIE. ver 1 TERESNIETILE
RIZFEOYAEERBEZRE DI ENEZWVWTT,

- > &, Setlings Trairing Evaluation Preview Output L ’ o )
Trair More Snapshot Activily 1a - validatior psling AMD Radecn Fro W5500X (Slot 1)
Project
) MyOb eclDeleclor 0%
0.978
teration 5,000
iModel Sources ! 5,000 iterations
t
8 MyObectDetector 1 217Ing Startad
£,000 iterations
B MyObeclDeleclor 2 ¢ , ‘
8 MyOobectDetector = OD Mix»-€0
# VyObectDetector & : -
OD_Mix-g0
# VyOb ectDetector 7 MyObjectDetector 8 el
. Core 2 |
M MyODb ectDetector & o
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i ) 5000 098 2021/10/04 12:43 + Snapshot
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In the ver 3

Transfer Learning TEBRENETILIEMacOS TILUETUIMERTE Xz Ao CDEFETIE. MacDEE
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|II'I1||

Parameters

5 Algorithm  Transfer Learning

Trains a detector using object vision feature print. With fewer parameters to
learn, this option is often more robust to the number of training examples and
the resulting model is smaller in size.

§  Model Availability macOS 11.0+ i0S 14.0+ tvOS 14.0+
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In the ver 3
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In the ver 3
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FZMRU. BEWTOpen"ZzEIRU. AW eIo14 Y RKRoDOpen' "y >z Uy LTLTIEE L,

@0 e ) CutSort-mazin T O CuJtSort-maln
< ] = HEIER EE 0 < th § <!
Favortes Namz Dete Modified Favorites Date Modifiad
@n ANirDrop » B __oynache lauary 4, 7021 2°:37 ﬁ AlrDrop Jarugry 14, 2UZ1 21 32
3 : > B build Jawary *4, 2021 2°:32 ' = Revents aruary 14, 202151 37 :
& Recents Spa— January 1, 2021 2°:32 € i Jaruzty 14, 202121 32 macOS cannot verify the developer of “CutSort".
A Applicatiors January 4, (021 2732 #v Applications ' Are you sure you want to open it?
Q neg“Op . ) _ = January “g, 021 232 a L‘;csktop ~al uary ]‘- 2021 21:32 ‘
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/

, . . . @ CutSort File Edit Window Help @ CutSort File Edit Window Help
@ CutSort File Edit Window Help o0 @ Cut&Sort : Cut&Sort
| NN Cut&Sort
Back to Menu Back to Menu
Image Slicer
= Input type Input type

~ Object detection on sliced images
- Object detection on single images
) Image classification

§ File Sorter % © Object detection on sliced images
£  Image classification’$

Input directory
Settings to summarize annotations Please select an input directory. A
i
Percentage of overlaped area |
0 Output directory '
~ Vote to decide annotations Please select an output directory.
Input directory Run
Please select an input directory.
Original image file DI oot skt it i
Please select the original image file of sclices.
Output directory
Please select an output directory.
Run
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—

@ CutSort File Edit Window Help

@ CutSort File Edit Window Help
O @] Cut&Sort O O Cut&Sort O (@] Cut&Sort
Back to Menu Back to Menu Back to Menu
Input type Input type Input type
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Object detection on single images
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Object detection on sliced images
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Input directory Input directory

>

>

Input directory \; :
Please select an input directory.

Please select an input directory.

SRR Girectory.
Output directory Output directory

Please select an output directory. Please select an output directory.

Run
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Image Slicer Back to Menu Back to Menu
Input type Input type

€ File Sorter %
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=
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Back to Menu

Input type

Object detection on sliced images
(O Object detection on single images
Image classification

£  Input directory
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object_list
- TR "‘;u‘tb Sl ey xml_file image_file  annotation  xmin ymin xmax ymax
R < vi B v , /Users/kiyotakanagaki/Desktop/InPutOD/Ha7.xml Ha7.png Others 40| 584 | 387 949
J| Favorites ’ /Users/kKiyotakanagaki/Desktop/InPutOD/Ha7.xml Ha7.png Chromosomes 470 351 893 819
e - - - /Users/kiyotakanagaki/Desktop/InPutOD/Ha7.xml Ha7.png Others 262 1| 603 147
iz:::::ions % object list.csv \‘ /Users/Kiyotakanagaki/Desktop/InPutOD/Nto16.xmil Nto16.png Chromosomes | 519 | 283 | 795 544
[ Desktop P " /Users/kiyotakanagaki/Desktop/InPutOD/Nto16.xml Nto16.png Chromosomes 42| 214 295 512
B (&} kiyotakanagaki .‘ /Users/kiyotakanagaki/Desktop/InPutOD/Nto16.xml Nto16.png Chromosomes | 785 295 1037 576
‘Cg"imoud . : /Users/kiyotakanagaki/Desktop/InPutOD/Nto16.xml | Nto16.png | Chromosomes = 298 | 208 | 553 546
_ /Users/Kiyotakanagaki/Desktop/InPutOD/Os4.xml Os4.png Chromosomes | 608 | 411 815 626
/ LE';:;SSD a ' /Users/Kiyotakanagaki/Desktop/InPutOD/Nt67.xml NtE67.png Chromosomes | 540 | 320| 1021 816
Big_Sur - Data ". /Users/Kiyotakanagaki/Desktop/InPutOD/Nt67.xml Nt67.png Others 36| 192 237 465
o | /Users/kiyotakanagaki/Desktop/InPutOD/BY2-98.xml | BY2-88.png | Chromosomes = 373 | 246 935 762
— e = : /Users/kiyotakanagaki/Desktop/InPutOD/BY2-98.xml | BY2-98.png  Others 724 1| 948 143
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