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Al based identification of Herbarium images
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275

Conda (25.5.1) %;o N DA

- ©2{ ol Za pythont 012 2to|=2{2|8 MX|stn B2she £

Python (3.9.21) L ﬁ h
Held ICE RAen AMeE T2 Y A0 python
PyTorch (2.3.1 o
.yEIEL.I(E-IIQ)D}E_I StASEE Ol AFRSE= sHAl 2lolE 22

Id RES BHED sEdts O ALSSHE W4 2loj=2f2] PyTorc

torchvision (0.18.1)
: O|O|X] X 2|2 ResNet &2| O[O|X| EF R EZ XS5t= PyTorch& 20|E 2|

NVIDIA.

CUDA (11.8)
: NVIDIA GPUE 0| 8510] E2id glits WA A - A ot &8 o o ®
JupyterLab (4.4.1) Jupyter

8 2R XM0A Python ZES & d- 2ot 215 2ot HE &7

2to|=2i2|(library): S 7152 #7 ALSE 4 YUES 02 BE0f £ AE B
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p Python3 for SPSS Statistics (CMD)

o %@
| -2 10 06 oeix doiez 43
|
L B o gk g7|
Q cmd- Z4 ARG 7
2 A= sheo] oy
e Ak
- Q. cmd B2|x} Hst £ =y EAS0 2y
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Microsoft Windows [Version 10.0.26200.8875]
(c) Microsoft Corporation. ALl rights reserved.
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2. M H=5 9 7iQl 7Haerd M

@ GPU AH &4 ™M=

1) oA 2QI0|AH B ™HEl IDE =I5 AH0| Mgt Tt
Ssh OFO|C|@113.198.1.215

c;xugergxg—lagﬂlﬂﬂh team26@113.198.1.215

. . H|D|H-|§ ol 24 )\|

2 HE”H-lEE OlE—:‘OI'L.L__ >< = - =

) HI2E=S BEH SO = OFRHE EAIE|X| X3t
HMaEHo=z e Q&L|Ct

Passwod: workshop

3) Otefel Z0] HAIEH MH E& 2=

=% ID o | 24
o2
2 | teaml ||team17| &A=
SO | team2 ||team18| 2t=
HEZE | team3 | [team19| 2=
ZRIE | team4 ||team20| 2=
Ma=Zl | team5 ||team21| 2I=
MM3Z| | teamb ||[team22| 2=
25 F | team7 ||team23| 2=
O|ZZA | team8 |[|team24| 2=
HE4 | team9 | [team25
HAE | team10 | [team26
UH= | team11 | [team?27
UGl | team12 | [team28
MM$ | team13 | [team29
A% | team14 | [team30
Z[Qla= | team15
U452 | team16
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2. AH H= Sl 7ol 7t4betE 4l
@ Miniconda &X]

# MEX 2 20HE Ol

cd ~

# Miniconda 24| It C2E2E

wget https://repo.anaconda.com/miniconda/Miniconda3-py39_25.5.1-0-Linux-x86_64.sh

$ wget https://repo.anaconda.com/miniconda/Miniconda3-py39_25.5.1-8-Linux-x86_64.sh

:~% bash Miniconda3-py39 5.1-8-Linux-x86_64.sh X >:< AE-lxI % (él El-é-l'k"-g- .:. .:.

e ENTER — a+0| 1A 240]
- AX|EBE - 7I ax AFE Al ENTER

# HZE = HO|E 282 X HO|20| HE + conda init E& — yes

source ~/.bashrc

# Conda’/| AMMOo 2 AX[E|R=XA| HE =0l : ~CE .bashrc

conda --version (base) :~% conda —--version

conda 25.5.1




2. MH| E=5 S 71 7HEEE 48

® HIAEE THAETE MY
# 1. Anaconda 7| = X 22| 0| &2t 59|

conda tos accept --override-channels --channel https://repo.anaconda.com/pkgs/main
# 2. Anaconda R A2 2| 0| &S& 52

conda tos accept --override-channels --channel https://repo.anaconda.com/pkgs/r

#3. H3AEE SEHQ Python &4 4 (Python 3.9.21)
conda create -n herbpai python=3.10 -y

#ZA| Of2{7F LABHE -y Bk EOIEOIN BT TN

(base) :~% conda tos accept —-override-channels --channel https://repo.anaconda.com/pkgs/main
accepted Terms of Service for

(base) :~% conda tos accept --override-channels --channel https://repo.anaconda.com/pkgs/r
accepted Terms of Service for
(base) :~% conda create -n workshop python=3.9.21 —ﬂ




# 4. TS M)
conda activate workshop

(base) :~% conda activate workshop P
(workshop) st | # 2ot HOlE ¢ F&0| 5 L C

#Python H T 20l
python --version

workshop :~% python —--version

Python 3.9.21



3. ®eld m7|X| 2]

@ PyTorch + torchvision + CUDA 11.8
pip install torch==2.3.1 torchvision==0.18.1 --index-url https://download.pytorch.org/whl/cu118

(workshop) :~$ pip install torch==2.3.1 torchvision==0.18.1 \
——index—url https://download.pytorch.org/whl/culls
Looking in indexes: https://download.pytorch.org/whl/culls

Collecting torch==2.3.1
Downloading https://download-r2.pytorch.org/whl/cull8/torch-2.3.1%2Bcull8-cp39-cp39-linux_x86_64.whl (839.6 MB)
eta

@ M0 Ha3t 7|2 17| X|
pip install numpy pandas matplotlib pillow scikit-learn

(workshop) :~$ pip install numpy pandas matplotlib pillow scikit-learn
Requirement already satisfied: numpy in ./miniconda3/envs/workshop/lib/python3.9/site-packages (2.0.2)
Collecting pandas
Downloading pandas—-2.3.3-cp39-cp39-manylinux_2_24_x86_64.manylinux_2_28_x86_6u4.whl.metadata (21 kE)
-?551 %%EEI Collecting matplotlib
Downloading matplotlib-3.9.4-cp39-cp39-manylinux_2_17_x86_64.manylinux281u_x86_6u.whl.metadata (11 kB)

. NumPy — —)lk—xl 7:”& Requirement already satisfied: pillow in ./miniconda3/envs/workshop/lib/python3.9/site-packages (11.3.8)
Collecting scikit-learn
« Pandas — 5%44 %QIH %;Eﬂ Downloading scikit_learn-1.6.1-cp39-cp39-manylinux_2_17_x86_64.manylinux281u_x86_64.whl.metadata (18 KB)
Collecting python-dateutil>=2.8.2 (from pandas)
%g:ﬂf.:lEHEE Downloading python_dateutil-2.9.0.post@-py2.py3-none-any.whl.metadata (8.4 kB)

«  Matplotlib — &
« Pillow — O[O[X| &17| & X 2|

« Scikit-learn — d5E7}, confusion matrix &
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/ CPU vs. GPU

« CPU (Central Processing Unit)
Chet 2t g Kalsts HE ¢

mE == = OO -
o &KX

AL 1
A= 1t - Batch size 1 -

* GPU (Graphics Processing Unit)
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4. JupyterLab= 0| 2%t GPU A|H |4 EA

r

Q) LH PCOIA GPU AMH Q| JupyterLabOll {2 A H&5ENR?

JupyterLabt EH2{'d A42 GPU AMH{OA| HA |,
$2l= W pce| ¥ EEtRX 0| JupyterLabs AtE2tL|Ct

JupyterLab2 QIEUIO| &H SI4SHX| %10
SSH E{'2& 0| 85}0{ Lj PCQt GPU AHE

MO A JupyterLab &3

Z JupyterLab

Connecting to kernel 76@951a9-e554-4

G @ localhost

Connecting to kernel 76@951a9-e554-4]

File Edit View Run Kenel Tabs Settings Help

= © o+ o v | Mtam20via:~ % | Launcher x |+
delete rkshop/Z-AL/resnet18_y 88 / workshop /
sults O \ame - Modified workshop
R— _ . ™ 1-image yesterday
Creating new direc =| moa yesterday Notebook
» A
kor-Final-Z.ipynb
Bython 3
(inykerne)
B console
lied with ESM Apps.
ut enabling ESM Ap at https://ubuntu g SSH E_| L A
=
Python 3
(inykerne)
The list of available updates is more than a week old.
upda Other
e '24.84.4 LTS’
elease-up e’ — M
= ¥ e B=
Terminal Text File MarkdownFile  Python File

Show
Contextual Help

teaml88Viola:~$ exit]



4. JupyterLab= 0| 2%t GPU AMH &4 2

@ Jupyter 7 X

pip install ¥
jupyter==1.1.1 W
jupyterlab==4.4.1 ¥
notebook==7.4.1 #
ipykernel==6.29.5

(workshop) :~$ pip install \
jupyter==1.1.1 \
jupyterlab==4.4.1 \
notebook==7.4.1 \
ipykernel==6.29.5
Collecting jupyter==1.1.1

Downloading jupyter-1.1.1-py2.py3—-none-any.whl.metadata (2.0 KB)
Collecting jupyterlab==4.4.1

Downloading jupyterlab-u.4.1-py3-none-any.whl.metadata (16 KB)
Collecting notebook==7.4.1

Downloading notebook-7.4.1-py3-none-any.whl.metadata (16 kB)




4. JupyterLab= 0| &%t GPU AMH ZF £ =z | D . D
*++%: Port HZ

24 | team1 | 9001 | [team17]| 9017

@ A HOj| A JupyterLab AlaH SO | team2 | 9002 | [team18| 9018

BF=11 | team3 | 9003 | [team19| 9019

#SSHE 4ot ME Yo &ojx rlabs =dLC
1H B0 ZO0IM Jupyterlabs ==L Lt ZOIZE | teamd | 9004 | |team20| 9020

jupyter lab --no-browser --ip=127.0.0.1 --port=**** =% | team5 | 9005 | [team21| 9021

AMM3| | team6 | 9006 | |[team22| 9022

Z25F | team7 | 9007 | [team23| 9023

o
>
=
o

team8 | 9008 | |team?24| 9024

Az

team9 | 9009 | [team?25| 9025

workshop) :~$ jupyter lab --no-browser —--ip=127.0.0.1 --port=90286

team10 | 9010 | |[team?26| 9026

0
0% | 02 | O
H> [ opt | 4>

oN

team11 | 9011 | [team?27| 9027

ol
N
e,

team12 | 9012 | |[team?28| 9028

team13 | 9013 | |[team?29| 9029

jupyter lab --no-browser --ip=127.0.0.1 --port=9024 team14 | 9014 | lteam30| 9030

oN | oA
x
rot

0

e | 4>

bt
i

team15 | 9015

oN
of>
ot

team16 | 9016




4. JupyterLab= 0| &%t GPU AMH ZF £ =% | D . D
*++%: Port HZ

24 | team1 | 9001 | [team17]| 9017

® L PCOl[AM SSH E{'2 A&

Z0IX | team2 | 9002 | [team18| 9018
) LK PC01|A1 AH HO2(cmd) &2 SO{FTAHL 221 | team3 | 9003 | |team19| 9019
Z0IFE | team4 | 9004 | [team20| 9020
. L= o MZ=Zl | team5 | 9005 ||team21| 9021
x M E{O|'d &3 T
IS
0E=|0-|_7I<_k"_9_! MM3| | team6 | 9006 | [team22| 9022

Z25F | team7 | 9007 | [team23| 9023

o
>
=
o

team8 | 9008 | |team?24| 9024

Az

team9 | 9009 | [team?25| 9025

ME O OFMBIA CIZE|= E22 DrEL|C
2) MH L} i 9Ekl= S25 | CF team10 | 9010 | [team26| 9026

ssh -L ****:127.0.0.1:**** O}O|C|@113.198.1.215

o)l
02 | 02 | oM
H> [ opt | 4>

oN

team11 | 9011 | [team?27| 9027

Olot
N
e,

team12 | 9012 | |[team?28| 9028

team13 | 9013 | |[team?29| 9029

team14 | 9014 | [team30]| 9030

oN | oA
x
rot

0

e | 4>

i

C:\Users\Sangtae Kim>ssh -L 9020:127.6.68.1:9020 team2P@113.198.1.215

bA

team15 | 9015

oN
of>
ot

team16 | 9016

Eoj2 § FHe A5 AtE |XI6FM L.




4. JupyterLab= 0| 8%t GPU AMH 4 BN ece 9 * .
i > ¢ % http://localhost:9021
M Gmail B YouTube 9 X= B #y [ NAVER

® o 2N B

#Chrome 52| & E2IX F2¥0| of2f =25 Y=L

http://localhost:****

— Jupyter
Password or token: Login

Token authentication is enabled

If no password has been configured, you need to open the server with its login token in the
URL, or paste it above. This requirement will be lifted if you enable a password.

Jupyterl_ab E:LOJ XOI- The command:
(Token Y& M)

jupyter server list

will show you the URLs of running servers with their tokens, which you can copy and paste
into your browser. For example:

Currently running servers:
http://localhost: 8888/ ?token=c8de56fa... :: /Users/you/notebooks
or you can paste just the token value into the password field on this page.

See the documentation on how to enable a password in place of token authentication, if
you would like to avoid dealing with random tokens.

Cookies are required for authenticated access to the Jupyter server.




4. JupyterLab= 0| 2% GPU AMH A &M
o

® JupyterLab Token =QI 3

| — M |
)5 HE EoA workshop 7HdEHA &3}
#3 0| A SSH E{Ed HAof| AFESH £ Hu EO|E HO|A otef HHOZ AHL|CE

conda activate workshop

2) JupyterLab Token =HQl#
#9ITl| 2l S ¢l JupyterLabl| H& 2 E =QI5t7| 2/s o2 BENE LHEEYLICL
jupyter server list

#=HEl A0 token Flof A= EXME S SAIELICE
(base) :~% conda activate workshop
(workshop) :~% jupyter server list

Currently running servers:
http://127.0.08.1:9028/7token=bc8fudbdbduf815d37dbl1687ae7ce70cou605u83d3f5e25a :: /home/team2@

Setup a Password

You can also setup a password by entering your token and a new password on the fields
below:

3) Token ¥ U H|ZH= 2 Token
#)upyterLab 21021 3}tHO||A

- Token: =A}SH Token HE &=

New Password ‘
« New Password: Workshop & O'E"

Log in and set new password
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la: ~

0-Viola-herbarium/260805-workshop/2-data-easy/260810-workshop

X | [& Launcher

x |+

e B

Markdown File Python File Show
on

Contextual Help

Staoh Al RS 7HCHSH 9 QIE{H|0|AR A3
A
# 1. JupyterLab®2| Launcher®|A| Terminal2 &L|LC}.
B console
A
Other
# 2. %M BLE 'workshop' 7H4EEo 2 HE
conda activate workshop
# 3. ¥ QE{m|o| 2 HMZoi| AF8E Gradio AX| (base]
- o (workshop)
pip install gradio==3.50.2
(workshop)
# 4. MX|E Gradio®] HH U & ol e e e

pip show gradio

:~% conda activate workshop
- gradin==

$ pip install

~% pip show aradio

3.50. 2
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r Scutellaria/

01 _Scu_ind/
—— S_ind_01,jpg

(50 images)

L— g_ind_SO.jpg

—— 02_Scu_pek_tra/ (50 images)
—— 03 (50 images)
——— 04 (50 images)
L—— 05_Scu_pek_uss/ (50 images)

55 x 50% = & 250%

- 8 pH St

O
o[>

- XA N . XE HAE
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o
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01_lmage_resize.ipynb

. 1-data
. 2-resize

. 3-herbpai
B0 o

02_Al_classification-kr.ipynb

03_Gradio_webapp.py

1) JupyterLabOjj A L ‘44

2C) 44 HE

.. File Edit View Run Kernel Tabs Settings Help

» + + e T [4 Launcher
= / workshop /

o Name - Maodified
B 1-Image yesterday

= m 2-Al yesterday

+
workshop
PN Notebook
Python 3

(ipykernel)

% ECY [ ARKHE HYD| ¢

2) HAE oY K717

12

L

2ol R




1. | ARE0M MHZ Lo F7]7]

)M EE ZEZE(cmd) B2 EoFA L.

2) £2 HOIE{AE L PCOIM MHE $7]7]
# 2%} ZH|of 24 B2 H0|EHE NHEZ HasiFA .

scp "C:WUserswB-109%DesktopWworkshoptViola.zip" OFO|E|@113.198.1.215:~/Workshop/1-Image/1-data

C:\Users\B-109>scp "C:\Users\B-109\Desktop\workshop\@@-Dataset-Viola.zip" team18@113.198.1.215:~/workshop/1-Image/ 1-data
teaml18@113.198.1.215's password:

BB-Dataset-Viola.zip 75% 1U92MB 105.8MB/s  00:0U ETOG-Dataset-Viola.zip

80% 1593MB 164.6MB/@B-Dataset-Viola.zip
85% 1700MB 1e4.7MB/s 00:0200-Dataset-Viol®e-Dataset-Viol@B-Dataset-Viola.zip
160% 1983MB 165.UMB/s 00:18




2. MHO|M HIO[E{ A &= E7]

1) JupyterLab®|M Workshop/1-lmage/1-data/ EGE O|S¢ct £

& Launcher

M Terminal2 €HFM 2

me

2) ClIO|E{ X (.zip) mt o] Y= EWFMR

unzip ***.zip

£ F20 0g30| XAts tdE Lt
Ol) V + Tab — Viola.zip

workshop/1-Image/1-data

E] Notebook

Python 3
(ipykernel)

H Console

Python 3
(ipykernel)

Other
v e a

Terminal Markdown File Python File Show
Contextual Help

-

o =

File Edit View Run Kernel Tabs Settings

Help

BEEE s : C oY

B/ - [1-Image [ 1-data [

M team1B8@Viola: ~/workshop % +

(base) 1~/workshop/l-Image/l-data$ unzip Viola.zip

Archive: Viola.zip

Name - Modified

O Viola.zip 2 hr. ago

creating: Viela/

creating: Viola/@3_Vio_kei/s

inflating: Viola/@3_Vio_kei/KHBE1858464.jpg
inflating: Viola/®3_Vio_kei/KHE1@858485. jpg
inflating: Viola/@3_Vio_kei/KHB1082679.jpg
inflating: Viola/@3_Vio_kei/KHBE10880858.jpg
inflating: Viola/@3_Vio_kei/KHE1082647.jpg
inflating: Viola/@3_Vio_kei/KHB1067086. jpg
inflating: Viola/@3_Vio_kei/KHB1872115.jpg
inflating: Viola/®3_Vio_kei/KHE10878985. jpg
inflating: Viola/@3_Vio_kei/KHB1032980. jpg
inflating: Viola/@3_Vio_kei/KHB1873425.jpg
inflating: Viola/®3_Vio_kei/KHE1832893.jpg
inflating: Viola/@3_Vio_kei/KHB1044872.jpg
inflating: Viola/@3_Vio_kei/KHE1832979.jpg
inflating: Viola/@3_Vio_kei/KHE1226129.jpg
inflating: Viola/@3_Vio_kei/KHB1032768. jpg
inflating: Viola/@3_Vio_kei/KHE1@887926.jpg
inflating: Viola/®3_Vio_kei/KHE1@873395.jpg
inflating: Viola/@3_Vio_kei/KHE1078001.jpg
inflating: Viola/@3_Vio_kei/KHB1856755.]pg
inflating: Viola/83 Wio kei/KHB1066249.ipg




3. 0|O|X] A 7| =% (Resize)
1) Workshop/1-Image/01_image_resize.ipynb CIE2&2l5l0{ o{M R

2) & Hlo|E M F2E =St R

mjn
nZ
o
e,
=
=0

3) p € HHES =1 0|O|X] 27| =8 RE

4) Workshop/1-Image/2-resize EC{0|M A1tE Qs

File Edit View Run Kernel Tabs Settings Help

T

= L I { M team18@Viola: ~/workshop X = [#| 01_image_resize.ipynb X |+
. T | v 7

& | workshop / 1-Image / 5 | & 10 [:]E G »  Code Notebook [ %
o Name . Modified [1]: from PIL import Image

B 1-data 1 min. ago from pathlib import Path
= | W 2-resize 1hr. ago

. | # = Gjojg

& 3-herbpai 33 min. ago input_dir = Path("./1-data/Viola") |

’. ® M 01_image_resize.ipynb 58 min. ago

# S4E CjOlEA XHE flAf
output_dir = Path("./2-resize")
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HAO|E

https://huggingface.co/spaces/SjS|1008/HerbPAl

GitHub
https://github.com/Sujeong-Han/HerbPAl



https://huggingface.co/spaces/SjSj1008/HerbPAI
https://github.com/Sujeong-Han/HerbPAI

4. HerbPAI2 G|0|E| HX{2|5}7|

0) Mt{ 27 Ha
ssh OfO|C|@113.198.1.215

1) conda & M’d

conda create -n herbpai python=3.10 -y
conda activate herbpai

2) Gitlfs MX]|

conda install -c conda-forge git-Ifs -y
git Ifs install
git Ifs version

main computer



발표자 노트
프레젠테이션 노트
프롬프트 앞이 (herbpai)로 바뀌면 성공입니다.
Python 버전 안내 3.10을 권장합니다. 3.9도 동작하지만 5단계에서 gradio 설치가 실패하므로 별도 처리가 필요합니다. 3.12 이상은 torch 호환 문제가 있어 권장하지 않습니다.

모델 파일 best.pt는 약 133MB입니다. GitHub는 일반 파일을 100MB까지만 허용하므로, 이 파일은 Git LFS로 관리됩니다. LFS가 없는 상태로 클론하면 저장소에는 1KB짜리 포인터 텍스트 파일만 받아지고, 실행 단계에서 모델 로딩 오류가 발생합니다.
문제는 클론 자체는 성공한 것처럼 보인다는 점입니다. 그래서 4단계 검증이 중요합니다.





4. HerbPAI2 G|0|E| HX{2|5}7|

HerbPAl pubiic Pin | @ur
3) Githu b iE 7}x1 27' ¥ master ~ ¥ 1Branch © 2Tags Q Go tofile T Add file ~
Sujeong-Han docs: fix class list to 12 classes ddddc25 - 2 weeks ago Y0 54 Commits
__pycache__ Remove binary files from git tracking 3 months ago
Cd ~ classify Initial commit 2 years ago
git clone https://github.com/Sujeong-Han/HerbPAl.git
docs docs: update pipeline figure 2 weeks ago
Cd H e r b PA I models Remove binary files from git tracking 3 months ago
panoptic Initial commit 2 years ago
scripts Initial commit 2 years ago
README.md .
add ogit .. C)GitHub
workplace commit Snapshot ﬁ Repository
1T 173 SIHTEA R F2
IZEES NMEotd, =8 ArgE 7| =0, pul flose
— —
ME e =+ A == MA ZTH
GitHub Do| ¢l 7|Et 2at0l ZHE

O GItHUb push 0 glt add
" =
Repository Snapshot @) commit first-repository


발표자 노트
프레젠테이션 노트
cd ~
rm -rf HerbPAI
git clone https://github.com/Sujeong-Han/HerbPAI.git

다시 만들려면 지워


.

4. HerbPAIZ Gj|0|E{ HX{2|35}7|
4) U 2F

= OO

SISEI JISK| HE O
(Weights Flle)
Is -Ih best.pt

10101 0
133mb ~ 134mb 7} L}QIOF H 4}

101010

|°|0|° 133mb ~ 134mb
.pth, *.hdf5, * params,
* caffemodel, *.weights
*.conv.74
package01 \ main.py
5) 17| %] 42K I —
import package01.module01
module01.py
pip install -r requirements.txt
pip install "setuptools<81"
module02.py
package01.module01.& 1
module03.py
Module (2 &) :
|

[=] Ol Xl sk
: —

Package (Z{7|X]) :

=
=2 T



발표자 노트
프레젠테이션 노트
workshop/1-image_resize/Input/Viola

옵션역할
--source입력 이미지 파일 또는 폴더 경로
--weights모델 파일 경로
--keep-canvas원본 크기 유지 + 흰 캔버스 배치 (HuggingFace 데모와 동일한 출력)
--project결과가 저장될 상위 폴더
--name상위 폴더 안에 만들어질 하위 폴더 이름
--exist-ok같은 이름의 폴더가 있어도 덮어씀


4. HerbPAI2 G|0|E| HX{2|5}7|
6) THY O|O|X| Test

cd ~/HerbPAl
python detect_dual.py #
--source "$HOME/workshop/1-Image/2-
resize/01_Vio_alb/KHB1032938.jpg" W
--weights best.pt ¥
--keep-canvas W
--project "$HOME/workshop/1-Image/3-herbpai"
--name test W
--exist-ok

(herbpai) teaml8@Viola: $ cd ~/HerbPAI
python detect_dual.py M\
" $HOME /workshop/1-Image/2-resize/@1_Vio_alb/KHB1@32938. jpg" ™
hts best.pt
vas \
-=project "$HOME/workshop/1-Image/3-herbpai” ™
--name test \
--exist-ok
d resources is deprecated as an API. See hitps://setuptools.py
flatest/pkg_resources.html. The pkg_resources package is slated for removal as early as 2025-11-38. Refrain fro
m using this package or pin to Setuptools<81.
import pkg_resources as pkg
weights=["best.pt’'], sourc
colZ8.yaml, imgsz=

io_alb/KHE1@32938. jpg, dote=data/co
De , view_img=False, st txt=False, s
classes=None, agnostic_nms=False, augment=False, wisualize=False, update
J -herbpai, name=test, exist_ok=True, line_thickness=3, hide_labels=False,
conf=False, half=False, dnn=False, vid_stride=1, crop_margin=0, keep_canvas=True
# v2.1.8-2-gddddc?5 Python-3.10.20 torch-2.13.8+cul3@ CPU

Fusing layers...

yvolovd-e summary: 839 layers, 68564776 parameters, @ gradients

image 1/1 /home/teaml8/workshop/1-Imag '?91_Vio_alb/KHE1®
al_stamp, 1 e, 1 DE_stamp, 1 Ruler, 292.5ms

Speed: @.2ms pre-process, 292.5ms inference, @.8ms MM5 per image at shape (1, 3, 648, 64@)

Results saved to /home/teaml8/workshop/1-Image/3-herbpai/test

.jpg: ©4@x448 1 Specimen, 1 Specimen_label, 1 Ins

At &2l : |s "$HOME/workshop/1-Image/3-herbpai/test”

(herbpai) teaml8&Viola: $ 1s "$HOME/workshop/1-Image/3-herbpai/test"”

KHB1032938. jpg



발표자 노트
프레젠테이션 노트
workshop/1-image_resize/Input/Viola

옵션역할
--source입력 이미지 파일 또는 폴더 경로
--weights모델 파일 경로
--keep-canvas원본 크기 유지 + 흰 캔버스 배치 (HuggingFace 데모와 동일한 출력)
--project결과가 저장될 상위 폴더
--name상위 폴더 안에 만들어질 하위 폴더 이름
--exist-ok같은 이름의 폴더가 있어도 덮어씀


B
4. HerbPAI2 G|0|E| HX{2|5}7|

7) A2

(herbpai) teaml3&Viola: £ 1s "$HOME/workshop/1-Image/2-resize"

Is "$HOME/workshop/1-Image/2-resize"

cd ~/HerbPAl

{herbﬁuij teamlBE&Viola: % cd ~/HerbPAI
(herbpai) teaml88Viola: $ for d in "$HOME/workshop/l-Image/2-resize"/*/; do
python detect_dual.py ™.

for d in "$HOME/workshop/1-Image/2-resize"/*/; do thon detectcu
python detect_dual.py W —-weights best.pt \

-=keep-canvas .

--source "$d" -\N- ——prnjEEt_"$HE.ME.—"".ﬁ.'nf:ksT?E.—"I]_—Imrjg:]e.—"ﬁ—herl:lpr_ii"
--weights best.pt ¥ e Senme 3T
--keep-canvas W

--project "$HOME/workshop/1-Image/3-herbpai" W
--name "$(basename "$d")" W

--exist-ok

done



발표자 노트
프레젠테이션 노트
Basename : 마지막 폴더 이름 / 이걸로 똑같이 만들려고.
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import
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23 Python 20| E2{2| £2{27|

e =
Python o206 42 2
NumPy / Pandas =X ALk S Oojy Ee|

Matplotlib / Pillow (PIL)

PyTorch Al
scikit-learn GOl =& 8 d5 7}
torchvision O|O|X| M 2| 5 ResNet-18 AtE
= 49
import A ARE TH 227

from A import B

AO|A B 7| S 7ML 7|

iImport A as B

AE =22 B2l O|ELE AtE




1. 7|12 44

164
a—
@ H|o|E{et Z1t 4= M7
DATA_DIR: S50 I

@

: Al 2

OUTPUT_DIR: &4

N
T

2

A
=

g

ZF
HA

Ol

S A

ol U= Hot= X

L

f%% O[O X| 7} A= #IX]
20S MY 2K

A" o|oj H3aE 4%
TEST_SIZE XE B8 HO|H Hl= 20%
*NUM_EPOCHS M| et& HIoIHE ;'_I*% SiA st&ote | 30
P\
*BATCH_SIZE or Hoj| REOo| =35t= O|0[X| £ 16
N_SPLITS wXAS0 A HO|HE Li+= 5
*IMAGE_SIZE DEo ¥8E|= o|0[Xl A7 256 x 384
*LEARNING RATE | EZO| oF Ho| HOfLt I A stk 47 0.0001

Hyperparameter(*)
A7t stE= AlASEZ| FOf| Aol Oj2| ot &

Parameter
A7t StSotHA A2 ZH-SH=E 4 (U 7FsA])




Q. Al= O|O|X| & e Hoj| & &M,

*
rE
L4
A
o
x
ot
ol>
et
3

st o[O[x| 2008

NUM_EPOCHS = 30

16 Batch size=16 BATCH SIZE = 16

16

16

16

16 + Epoch: A o155 HOIEE X ¥ trasiA & 2]
Iteration=13 :Z » Batch size: O|O|X|-& o HOf| &H & stggh ARt

16 - GPU M| 22| 3tA 20 O|0|X|E of3] RS2 LIK0 8t&

16 -8,16,32 5 F2 29| SRS TS A8

16 - 0| A &0 M= Batch size = 16

: « |teration: StLt2| batch£3%t H st&ol= 1t~

8

$

+ 1 epoch



d 238 % GpU =l

SEED = 42
set_seed(SEED)

-

|oF

SO AFSE A 4

- O |

e

-

@
-

GPU AFE 75 — GPU(CUDAR &&
GPU AFE 271 - CPUR S5

device = torch.device("cuda" if
torch.cuda.is_available() else "cpu")

~

/




3. O|O|X| & HX e
® H|E Xl + Padding

2 E O|O|X|E 256 x 384 27|22 EY
H=20| ZI2M 2 HE2 75X
.:.“.: ?_fS H2M padding2 £ xS

QH_I_ |:||' I

S »
n! 4,

663 x 949 pixel 256 X 384 pixel

Q1. &f o|ojX| 27| & "04*1 2%6}'-}51?
— A At2E GPU 22| AR e
St&ot7| IsiAM L Ct.

Q. 0|O|X] 37| E0|H
o] EOX|= A otttz

HHEIL MY 2/ 45

- Al= T4 EIOEHH M3 KL SIE| S0 uHE% &t
SolE%, =70 20 IjH Ol %XIEI = eloA= 27
£ Z0|L HEA| 50| HOjX|= {2 ofLlLCt,

Q3. &ff o|O|X|= Zre g7|2 EYSiLR?

— Al= O|0|X| = *—Ll*a' HAEE O £{ % *Xf Hi S = A kot
8=, 9y o|'3'|7<|E S0 A ttole{® B E2| 7t2-MH=Z 3
7| EA HFOF LY.

0|0jx] 37| = OLZTHE HBHE &[Lta?
S oloM, AIFISHSEl DEO0| XS stEE [

O 1 -d 2

37I(01| ResNet 224x224)5 %t13}04, 0|0O|
F A
Ct

IF8&2-AttEds Aejotd 24 5= H




*}H Bt (Overfitting): oAM= ds0] =X[TH MZ2 HO[H0

Ol
0 ol %%0| O X|= 4t
3 OI le 1 x-l EI *UH3l S (Generalization): St&0HA| 22 MEZ H[O|EHOME £2
Nsg B0l 5
x [ ]
@ COI0|E| &Z(Data Augmentation)
Clio|ef SZ0|Et?
- 7|E ot O[0|X|of FEe HAS HE5}0], st UjoiCt =ZHN CHE B0 2 Ho{F= WY
- A& Oo|0|X| oY =7} 50|Lt= A2 Ot
o Lk
. ABHE o Hlo|Eo] ChNE et o .
- 2 O|'3|7(|01| FIK|-&tek8H7] S2| BlgtE F0| O Chet i? e ‘i&g o
NS 81 L €
+ BHo| Uuksl M5 B £ N LN
— E4d ot o|0|X|of At=otA HFX|= atXehE etet a A
—— ]
Tralnlng E-IIOIE-IO-"D'- (=N |'_?_I %7°|' I—-ll'g' I

« Validation / Test0l| = & 23} X
— StAF ST ZHOA REIo| M2 HIISHI| 2l

RandomHorizontalFlip(p=0.5) #50%=E = X B
RandomRotation(degrees=5) # —5° ~ +5° HL[O|AM FEH 2|7
Colorlitter(brightness=0.2, contrast=0.2) # 8t7|-C{H|Z Aot =l %*%’—IOH)\‘I Dxe A



3. O|O|X] & HAC
® AIZt O|O|X| & HE + AT HetoY]

[ -

O|0|X|] — Tensor HE

h

ImageNet 7|E d112l - ResNet-18 & &

#
@ Tensor HE (ToTensor)

- AHe O[OIX|E HAL =XHI2=Z A

transforms.ToTensor(), . QlEt 0|0O|X|; RGB TAZ} 0-255
ToTensor() &
- TMZS 0-1 WY E W A

o [255, 100, 0] = [1.00, 0.39, 0.00]
=XIE Tensor HE|Z He|

« Tensor = AIZ} AAME = Q= ==X} H| &

—

® B2t (Normalize)
transforms.Normalize( OlEHOll Al Bl 10O olo|x|= m|a| st&E ol
std=[0.229, 0.224, 0.225],) + RGB XE2| 7/2 ImageNet & | A}t 7|=0f 2HA =7

— AP StE £l ResNet-180| =8t =X Helet EE= Het



4. Al st5& 0|0|X| F2{27|

ojojx[et BE BEES Al 250 A8 = AT AESH F=

Al AI7F AFEE O|O|X[E ot M E{1 ERot HEE aVH &Y
- AlZHE O|0[X| 22{7]

. O|OJX|E RGB Ao = HEl

. S50 SHA ™A 2| (transform) HE

-1 0
- O|O|X[et &H HE F(label) HE Bi2t
- O|O0|X| Mzt ot 25 2 =t StE/S HE =4
HiE M
- O|O|X] + E & + O|0[X| Hz + I} X
def _init_(self samples, indices, transform): # Dataset= Nz Th= [f ddE|=
def _len_ (self): # O| DatasetO| A AtEE O|O|X| 7t

=

def _ getitem__(self, position): # QAE O|0|X| 1&S B &



5. HO|H E2{27]

O|O|X|E AI7} st&E
abel

“O[ O] x| + BE(

@ & 0|8 = B(class)\

1-data/

Species_A/
Species_B/
L Species_C/

- ImageFolder
24 819] BLIZ Bt

K-‘-(class) O 2 Xts Q4] /

mol'

EE

)" %EH°I HO|E o= H

Species_A — 0
Species_B — 1
Species_C — 2

2 O[O|X|0f s F2

’S"ﬂ H S (label) 7t /
L =

Azoz AA

2}

h

/@ HlolE{R 74 Bl

Classes: 3
Total images: 150

Species_A: 50
Species_B: 50
Species_C: 50

. &4 FHH o|o|x &
\ =4 0|0|x| 4= ol




7. DatalLoader: O|0|X| & batchZ |F0 BEO0 ™M

Dataloader

BATCH_SIZE = 16
o[O|X] 16F S et RS2 E N

Train loader Validation loader

e shuffle=True e shuffle=False
— O epochOfC} O|O|X| =MEZ 40| S5 — O|O|X| =MZ AKX E10 "It

|OF



8. ResNet-18: T 0|<t= (Transfer learning)
Cit 2 o|OjX[of| M St5ct Al 4H EHE =82 2RO 8

=1 =
/ AtHEHE (Pre-training) Comaluton e O \ 0| st& (Transfer Learning) 0| 2H?
C QlH} 0|O|X Input . -
ImageNet (CH# 2 [ O] X]) = I-Il-l'- o aog . CHF2 O|O/X|0|A] S5t EX = =
e [ = o * Horse _
+ Ship g M2e 28 280 28
e
| J\ J
FeatureYextraction Classiftlcation Q1 o 2" AI'EI c—’r% EIHEI% Al"g' °E|.77 I'?
A - A EHA e § e el Al EF i‘ﬁj - NZEH 5ot tiEe| g5 ol
g9
=L AL StAan| EXIS 3513 S
Sk . ASIEE T2 B850 HEE o
‘ o|sta SIS E SRS B8 Mt Hlo]
EoME eHEHQl ot 75
XX (Fine-tuni \ SIAS
ﬁl*-" el I O(Flne tunlng) comvolution L Fullyfogécted » QZ. ImageNetO-"A'I C_)!'%OLI' %xol OI
Herbarium dataset Input T g " Viola albida — .
. - : I-II-I-I- 8 « Viola biflora AME 2RO g2
IF . A e  Viola collina .
SN & e . CNNZ2 BiX 22+EZ-geje e Uit
e — | J ol A|ZF EXIS SHA
'\i i Feature extraction CIassitYication e AI aTe= c_)l =
W) | s N _ . O|2 7|HIOZ MERFEO| = am0| o
L. AT SSE JBXS HgoR AZ2EE O 7RSS AEHEA S TEU £
B hloEo 2 o= /) e sus IR




M1

8. ResNet-18

— =]
CAETT

|

Classification
®) Classification

Fully connected

L|C}.

o] X1
=

=

|
Feature extraction

@ Pooling -

Input

E{7} o|OjX|e] O] EH=S 2HEN

@® Convolution -

=

il

L|C}.

jol
(!
jol

F

O
Lo

P of| A Xt

[=1;
of

o| 0] x| & &0l



8. ResNet-18

X

@ ResNet2| a4 — Skip Connection
o =

oro] 92l HEE o Jjo| 52 AFOf Hol Ao K o @@ px LR TN
~ MZ”O| ZOIHE BH50| AL O|ROXES £ R .
x + F(x)

https://en.wikipedia.org/wiki/Residual_neural_network
® 2 ResNet-182 ALE&7?
- HOH X2 B {48 - otg £ 7 HED A4 2H0| HZ
- Skip connection — PPE X0l S50 =&
-+ ImageNet AHHstE 715X 8 715 — Aot HO[HUME Folsts 7ts



« Epoch@t?
$t batch?| st&abd A &t& CIOIHE ot H 25 at535l= A = 1 Epoch
AlZHE O|0[X| + HE S(label) EEI0| 0| Z=0| RMEF} QOiL} CFEX|E LIEHHS A%]
I - 715 X|(Weight)

@ 0|=5t7] DEol 0% ZntE Zd-cte, stEe Bl RHEE HEO| U
ResNet-180| ZF E0i| CHot 0|5 & ALt

st& (Train) 43S (Validation)
T
o= Z1tE HE o H|5t0] Loss Al At o= s

> Loss AlAt > Loss - d& =9l

Y > &K 28 0 > 1SR 28 X

= -
C}2 batchO| M HHe “f&E - S8 M AL - =F =H"E




@ Validation 0|5 Z1 =%

[ — |

Validation O|O|X| — 2 & 0=

— AKX 2 (y_true) - OIF 2k (y_pred) =X

AlHl =

ojix | LS| mos

1.Jpg Species A | Species A

2.Jpg Species B | Species C

3.Jpg Species C | Species C




- Ma, J., Ding, Y., Cheng, J. C, Tan, Y., Gan, V. J,, & Zhang, J. (2019). Analyzing the
9_1 O ql > 74 J-I_I' — 0 I 2 ol_ A—I |- xl *I. I leading causes of traffic fatalities using XGBoost and grid-based analysis: a city
. =| = = o o N o) j:l.- =

management perspective. IEEE Access, 7, 148059-148072.

Real Label @25 ds X® AP
Positive  Negative
True False
" = i si L TP Accuracy
Positive Positive Positive | > Precision = o= e o F -
Predicted ) (P) S dgg) THRSE QO E XIS
Label False True
(NELCETOGYC Negative Negative 2 N
FN N o o - = P
s Precision 1 &0|2t1 OSot AS0| HOtL =M =712
! x4 Ol |=R=iNe) 2 71 —E‘E_O.:I' 71 = AL
> TP S TP + TN _ (S =) 20 Truesfil =/t X S 2 True J
Recall = — Accuracy =
»TP + FN Y»TP+ FP+ FN+ TN - ~
Recall MR 1 Z2 A0t} SX|K| &0 ROPHET}?
FHHE) A True & ZEO| TrueZ 0|
G )
OF AL ALT| OFS F1-score Precisiond} Recall2 &4 2%t 4*
Q. 2l AccuracyTt AL2SHX| $SNR? (F1 =)
« AccuracyPtC 2= FE B/ 452 Xo|E &7
ol F&LICt - Macro 8
. o o~ ZF =0 = Z+ZF ALSEH ZH MAO| A2 At
 [2tAM Precision, Recall, F1-scoreE 274 2215} 1 o—-l oo Alttet 7, 2 g2 Sds Al

Ol 229| §5& 02 2FoNM I LIt



https://www.lightly.ai/blog/train-test-validation-split

st&= et HIo|[E Al ¢ — Train - Validation - Test
=
e . - C © | —— —
Train .Test Vallda.tlon || = 53"!
Split = Split | |F| =
® = > | c
S = Lot | | |'E
© P> o| |~
0O ] . =
Validate 1 }
Generalization ! }j
N3 5-Fold
i_l?__: Cross Validation

et Al(Train set)

=M & RO|AL TS
0| A SAE | 84 5 mHo| 458 S0l | BE B0 Bu 5 M58
i 0| E{ 5= | 0| Ef Hotst= HlolH
. o= . QOiL} & 22X & N L
o o g || ST EERAEN R L s ggen v
- E8 Y (Loss) A 2 . OFX|THo) |Z M= 3ol
- 75X & =78 - 7tsX|= 85| @S I S °e 7k
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10. W X}d-do s nEl M= mI1617] — 5-Fold Stratified Cross-Validation

Fold 1 Fold 2 Fold 3 Fold 4
12| X} - Train Train Train
22| Xt Train - Train Train
32| X} Train Train Validation Train
42| X} Train Train Train -
53| X} Train Train Train Train

« Development set (XA H0| AFESH= O[O|X|): 200%

e ZF 3|X}: Train 160% / Validation 40%
« S Train 32% / Validation 8%

Jot

=T
=1

HZ HO|EE HHY 7D
D= o|O|X|7} 3t HHM H=

Fold 5

Train
Train
Train

Train

mpNFaps (Cross -validation) 0| £t?
HO|EE o2 2o 2 LH+0f stgat HE
S HrES= .|.|.=|7|- HEH

off ArEEN?

Sk B1o| |0 |E1 230 o|&ESHX| 1 Hs
g O ot ™oz HWItsty| sl
Stratified&t?

Z} Fold0j &9 o|0|X| H| 20| H|XSI=& Lt
L L HfEH

T — O

Fold&l?

wAAEES sl Ho|E| & L= Ztzto| =zt
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11-12. WXAHE AE %|F =50 {E2A AFBEM?  Epoch: 2|5 RHEES

Elél HI_-l S k-1, 7-|IO_|7|.
All data

N — I —
Fold & best epoch
Development set

*Best epoch

Fold 1 Fold2 Fold3 Fold4 Fold5 —_— - Validation loss7} 7}&F SUE A|H™
Train Train Train Train
pX-1p83 Train - Train Train Train % I-ZA'. (medlan) L‘lE_II'l
33|kt Train Train Validation Train Train —

43| X} Train Train Train - Train
53| X} Train Train Train Train - )

Q1. o WAFFEHNM F2 7tSX S A2 ALESHX] ELIR?
— Zf Fold 2 &2 HA| Hio|E{e] LT 57| MELICH 2T ZEA2 TA sts HOIHE AEdH M2 5Lt

- 1 PN
Q2. wAtFEY dut= £[F 50 oEA &L R?
— Zt FoldOj| A = QI3t best epoch HIElO 2 %|F plo| st& S8 AL Lt

Q ol £|F 5 HOll epoch 3 Eol|0f *H-PR?
—XE S50 M= HEO| Validation set2 FA| @bz WAAHE Z1E 0|86 a5 === 0|2| dgL Ct
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