danll§)ljg — Glyell dyygmad

wieall cyjaill aolipy o Joudill dypao

L[] 3 (1) <
oelibn)l clsil dlaell culgall
dianall dpiiell doall — dglndy dglnd jgno Jus
YOLO ujai e Colab e PyTorch/TensorFlow GPU e Miniconda e jolg\ll jinuu

G200 ell.lo lOLl.IJD .d
d)gall pao o Lohnalldeolb — clihwl cSAIl @ né Gy




SUdall 1o o aleiiwlblo

bl Google Colab .5 dianall dypirell dhall .1
Colabg ¢lhquuls - JolSill 6 (CLI) jolgll phniu .2
dglnay dglns YOLO wwjai 7 dlgjeall esliydlg Miniconda .3
Jolglll délnyg dvalall .8 GPU go TensorFlowg PyTorch cuyii .4
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1 lc1_|.|.|.¢'iJ|
dianall dpaell dnill

dinall cuyaill wigal wililwl ple ajai obi 6juiic



dianall dpirell dasll

dginill Gaidlg yupwlill — JgUl ggrwl

o o Jol g?)b...u

NumPy . c as\niyl
Pandasg Google Colab Ughl Sl Conda + oelibmyl clSall
- | Slyrial ilho GPU waall Ja medai diuy il o
mylaiio Drive loyj + Jlgag wilily ole dgjeall clgall dlgn +
i <hguib i

99 wguwbll e jmly Jac diy :gguull 2ili

gl dududs Gyo eility) Julai Joi + dyloul

SR a1 A1 o Guinl al 6pnd diylaia6is 90 pgr JS @
abudl o @1l pgdll (Jog Ehguld Lle jolgVl Jaei SWhoegdl o @
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dianall dpirell dasll

a16all Cuyaillg aslaill — ilill ggrwll

@ = = -

olinll ggjuinall YOLO 12 PyTorch TensorFlow wljrallg Pg"'UJJI
bl (o LAy aabis Tensors dunc dsuis Jol :um .
Jhall Ll plali Jonll Lo pall GPU gy yuuiig Jolaall Ulc s oo

W ITLY pSJJJLJ jao YOLO 2394i Eg.l_u.l_\ll il
LlJ_'mg Lyl — p> ddlnl §jgp 6 LAAII

Lilho GPU L a0lg Jolgl phuy JolS ujai :6)gall 693 g gwlill pgdl @
gl Lo ojluo Giyé JS Jlisy clos ggpuito piilell ogul @

2026 Lun e 20 oelinoylelSall didaell cilgall (@l 6)ljg) Gamo pAlin plus >



dianall dpirell dasll

loaiy punllg—djgall Jlghb yljlgio yhluwo

ool JLusall

a...ul.....utljluubwll (—{ TF / PyTorch Miniconda
P i < T
é)ljgll jalei GPU acy) oo vl clhguwb le dgjeo culiy

Google Drive

clalall juun
.J,!JLLI.LDJ' CH

3
b cyyai Google Colab k;‘m 8‘”5;]“’ 3
Gyusll wilswidlg YOLO dyle 6g9é) ilao GPU 9 iy 3,

Joguo cilbMin

DI’IVGJ.LCLQD.LU vilalall jjaig LJ.l_l_ullu_o_u IJJIQTJLuJ.oJl]ij °
duiclilhml wlils e Wl Jrol cujaillg. oo dabuwnll calilll :Gaclall o
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323 i G i ki — culil ualall gl

90 dusall 60 diausall 20 dausall 0 dayéol

duiyll dubu6o calily Lle dio daop — aSgo Gubni

§5155 40

LLogJ 4616390

Jolgi lalS Guinill d@lis (9 8 7 4 2) culgalll leI Un
dingii g 02y oMl iy wyaio (JS — LLQpJ_Qu

sginall eug Jsuill el cullill ogul 221 — ogy JS awudi cléiyl @
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(CLI) jolgVll pnu



(CLI) jolglll pin

S6jlall Luulg jolgil pau I3lal

f

[ Kanig Ginlig Auwif i jol }

[ 21020l 2ic Jao) yolll jusi }

[ lns A 1ysillg diailll Jilé ]

L

~

J

7

e

L

(GUI) droguuyll dmalgll

~

|

oaig oS Yobd

|

i J) A3 (10 CALIA] }

|

G40 100 Lo j)Si einy }

J

Jolgl plauy jlai (yolo pip «conda) diyanll clinnl ¢lSAll cilgal JS o
LLop aigAuuii lQﬁ.DLOiL.IQ.Ij_O" UJQJJ.0|=l_UJJJg cli dglad JS:6jgall im0 @
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S(Terminal) dwo nll 2ai L'J,_li

13 i Colab éuls CMD / PowerShell Anaconda Prompt
3l yusiy deyn — ddll jgaiyg disyln — Miniconda go i
culi gl W — 2amniall conda init 221 Jaei jgaitg Ll Jgll Lijlsd

‘ lso JS o Lolaoiuig djo loaleli — @il gSlolll 6 daslg yolgll ‘

Miniconda cuii 221 Anaconda Prompt ()¢ 1l dailé O el :gjligll cuwlgn e @

Oghl 630108 \ e jolS 3615 ! ineill dodles Tag dus sl Colab Lo o
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JIT\F-YaYe ulJJ—J.Ol“eJJ_uJJ

conda install pandas
‘ pandas ‘ ‘ install ‘ conda

l X !

. . wesall ol oL .
Shlo Ll — waamll $Jody 15l — S6ali (o — qolipll

yolo trainpip install.conda create :culgaMl(JS 0 awuai cldll @

«aill ol aic Lo fuitin — key=value deuny caljd LauAi jolgll yaer @
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Sl Ll Sl 1500 SUT ¢l — d@ialil Jaiill jolgl

C:\Users\lab> cd Desktop\projects # move into a folder
C:\Users\lab\Desktop\projects> dir # list what is here
C:\Users\lab\Desktop\projects> mkdir yolo_data # new folder

mkdir iJJJ.OU.uJ.Il— ‘ ‘ dir sginall yojycl— ‘ ‘ cd alao Il Jéiil —

/ duolol dnpiin ciljluallg dir Jas 1s (WSLg Colab) usSid lc o

aﬂiwim}g’ipjujoagjtﬂg—muwlﬂuoelbg L,gJiUI}oiuil?pmgleoJ °

Gnalio dioynll Ll wlalall wauiSiuie (jo alaall ciouwl o cd CiiSl :Gaao dead @
ojluio
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(CLI) jolglll pin

c_b JS) Sy agall o

(medai) C:\Users\lab\projects>

‘ (medai) ‘

! ’ J

© . aio — Jbll alaall — VI dlouiuill dinll
<ol LIS — jab il Gl I |J.QJ elisall m lim

Algi conda activate medai 36— iy o) cuild g ¢ diul ol jial ) @
o jinall dale — Cjai gi e ol led.m louéli 6445 Jgi 02 @
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dlg jeall wilinllg Miniconda

J_DIgSJL! l I.u . .g l [ - _ Eg 3 LJﬁJ ..I.... -... d_c.)J_é



dlg jeall ciliullg Miniconda

130lg (gl ¢ylejliiy jleg piro -dlS diall

2132J1 YOLO ggjpuuio0 dypaall 6 pu36 £gpuilo
@990 lao numpy 2.x willny numpy 1.24 20 haa Jasy

\ /

pUbill 6 2olg gl

iiSo JS ¢po daslg dsaui

£9uital diiSall ¢i3ai calalaicll gajlei
~als plAill pusiy 269 — Y1 pusie

(Dependency Hell) cibalaicAl apna dowwl la ) Lis Loal ol (o jauiil 6jelAll
dléiwo diy 6 g9puito JS Jje «sguiy Jall — jaall ud Jall @
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(Environment) g juio (JSJ dlg jeo diy - Jol

duguilall dig Jl — yolo diy bl Jul~i — medai diu
{ Python 3.11 } [ Python 3.11 }
{ torch 2.x + CUDA } [ numpy 2.2 e pandas 2.3 }
[ ultralytics e opencv } [ matplotlib e scikit-learn }

1l g4I eilgal loslas] Guali Mg —

Wb 2o 6 dlgjeo viliSo degono + (Jgil duwui ((Environment) diyll o
conda laa.wl lae S pai il 61aMlg — aslg 1ol el Jaiii o
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SMiniconda ,oiAnaconda

| hasculleni00gy | | culledjgbipas |
[ e N — gl + conda } { Labw disio calisall calio ]
| oblaic hasobibed | b egad JS up gal o |

jmol le Wyas — Miniconda :6)gall sl
g0 @l AL 2olg lamys conda yolllg Gyljgll
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dlg jeall ciliullg Miniconda

lglbs el — jgaiig L Le Miniconda cuds

An_aconda 2isl eiluall el ?MJJI catiall de
Ga1ig Prompt (Just Me) dusljioyl winget jol 3di gi

:: Option A - one command on Windows 10/11:
winget install -e --id Anaconda.Miniconda3

:: Option B - download the official installer, then run it:
https://repo.anaconda.com/miniconda/Miniconda3-latest-Windows-x86_64.exe

: verify (in a NEW Anaconda Prompt window):
conda --version

Hlgall cupwlga) cwlio — Just Me jlisl aic Jgguio caloMin pling A @
Jjobg ailw caiillo conda 25.x (Jio diui ad) jals ) @

oelinoylelSall didaell wilgalll
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dlg jeall ciliullg Miniconda

wlhao uas — dll 6uo 6)ga

deactivate 1nsta11 activate create
Y=l Wjag Ljs_n.u @ilgall jao dayell Jaal Ga0lg o ¢l
A

T

1 1

1 1

' ’
........................................

Jbled M cuiillg cbiniyl — pilio Jredi : JUl ogdl 6

Jac duwls JS dilay 6 Jredill — jaell 6 620lg 6o cuplillg cLiiidl @
lawd [jgmao Léu dinll J3la cuilg cafiflo JS @

2026 yulniué] 20 oelinoylelSall didaell cilgall (@l 6)ljg) Gamo pAlin plus >



dlg jeall ciliullg Miniconda

cLuini\)l yol oy iy

conda create -n medai python=3.11

s | [ e

&9;13- o 1 @ loyslibw g3 el 6323 diy il

| ." .... .b...-...ulgjf-l” . .é_c.]lg_'j_”(?[j_d_og_mug_fj_!b . . .J:IJJJO
25Tl il e WLaL peiy cuay joll dilmi 6 -y canl o
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asliniw lo JS — calindl olgl déling

conda create -n medai python=3.11 -y create (once)

conda activate medai enter (every session)
conda install numpy pandas matplotlib -y

pip install ultralytics pip works inside too
conda list what is inside this env?
conda env list all my environments
conda deactivate leave the environment
conda remove -n medai --all -y delete it completely

o :paul dulaell 6aclallg — diwl 515 Jae) lamS pip installg conda install @
(ultralytics (Jio) lolg.w Lo JSJ pipg .dralell ojall gl conda
VI dauiill dinll L) jaddi conda env list gili 6 * daai:6Lill dodlc @
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JISUI dils — eMojll o diwll dsjliuo

B - 5 . environment.yml p 5
oy oo T dlols aiull dhng S
10p0 Lo diyl Lo lo o Joei dbguAo diy

conda env export > environment.yml # on your machine

conda env create -f environment.yml # on your colleague's machine

8.L03J|UJ_CEJQJJJ|9LOJ.D—OJJQ.DGJJ.UCLLDISL_UJJJG_CLQJ_®3J|35_GJ °
IJJo..uIJJo..uLm;m_uJJg,olechul :diglyag anio Say by i calall @
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4 a,udll

GPU acay TensorFlowg PyTorch il

aio §aaillg prnall cudill joi L)) délayl ass (jo



GPU acay TensorFlowg PyTorch cuii

SGPU Ul ewyaill oling 15kl

7

) 4 )

I o
I o

I o
I o
I o
I o

I o
I o

leo dpenll digilll ol 120 cugé dluls dgil
sJlgiall laganall Ll jlioo dluluiiall plaall jlioo

SJjlgill dblé lals — wilégano L walilac (ydlo = dunell dSpill cyyai @
GPU lc §iléay jaiy CPU Ll ealelu § iy cuyjai llac §jall o
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GPU acay TensorFlowg PyTorch cuii

Sddlaylg Elijon ¢y aéy 130 — GPU aluw

O yoloolgelijapi | o ol Lo s
‘ o PyTorch / TensorFlow ‘ a1 20lg el jol
‘ ) CUDA + cuDNN ‘ Wilali pip doj> g0 iy
‘ 0 (Driver) Juedixill oy yoi ‘ NVIDIA £8g0 (30 @3 — cuil ai

sliell — NVIDIA dsélny

cayjei elojl Lo S — Ll 6 cuDNNg CUDA (Joni il pip pjo -uall pall @
Q) cuiill jol @i cyas NVIDIA
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nvidia-smi :laila gl nnall

C:\> nvidia-smi

| NVIDIA-SMI 560.94 Driver Version: 560.94 CUDA: 12.6
| GPU Name Memory-Usage
NVIDIA GeForce RTX 3060 1024MiB / 12288MiB

caryeill dau
diyan ggsi gl caay

LaijSlag ddlayll
de6all @23 227§ G)Slall

dogcao CUDA lci
12.6 :lim

LLLLLL”_].D| Al Jéiil — jelb GPU ¢lial ?dgng]l}m.bgpillegj °

CPU jLuwo Jaeiwl — cuio jié arpeill gl jloall o NVIDIA daliny Al o] Spodll Juits @
Colab g
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dauAi conda diy 6 — PyTorch ey

conda create -n torchgpu python=3.11 -y
conda activate torchgpu

# GPU (NVIDIA) build - from the official PyTorch index:
pip install torch torchvision --index-url https://download.pytorch.org/whl/cul26

# CPU-only build (works on any machine):
pip install torch torchvision

daan o cjloal cuwliall joill alg — CUDA 126 e diito dauli iei cul2e @
(Windows + pip + CUDA jinl) pytorch.org

iy J31> pip ;pgul Ga0ieall déynll — ciadgl conda 6 dayaall drawyl éliall e
dlgjeo conda
diy JSJ 620l 630 — GPU daumil cylileyé 2-3 gai Jyjiill @
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64/27 2026 Lun e 20 oelinoylelSall didaell cilgall



GPU acay TensorFlowg PyTorch cuii

S\lea dsliaul PyTorch g Jo §anill

(torchgpu) C:\> python -c "import torch; print(torch.__version_ )

2.7.1+4cul26
(torchgpu) C:\> python -c "import torch; print(torch.cuda.is_available())"

True
(torchgpu) C:\> python -c "import torch; print(torch.cuda.get_device_name(0))"

NVIDIA GeForce RTX 3060

False J.oig wayyeill gdl) < True Wjy — job <
Colab / CPU 4 Jac! gl «cuiill device=0 4 GPU _lc

CPU dAui \J GPU @3 eafi elil Jua «daunill ad) o +cu126 oy o
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ddslnll dlnyall — GPU aca TensorFlow

l & e t_j-!i

TensorFlow
SGPU lc
= All ngg' o ) W.SLZ Google Colab
1 Jagi dyanll auwill (joaizg J3I> i 1 T ol
acy — ks CPU ¢yang JolS GPU acs = = e Jois
S JoVI djgall jusd —
2.10 aic wadgi GPU tensorflow[and-cuda] jc

9 Al GPU _lc TensorFlow )i :G)gall Gacls
dpenll Qylaill CPU dauuiy 4isi Laog — Colab
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GPU acay TensorFlowg PyTorch cuii

G811l + @\l TensorFlow jolgi

# 1) Colab: nothing to install - it is already there with GPU.

# 2) WSL2 / Linux with NVIDIA GPU:
pip install tensorflow[and-cuda]

# 3) Native Windows (CPU only):
conda create -n tfcpu python=3.11 -y
conda activate tfcpu

pip install tensorflow

python -c "import tensorflow as tf; print(tf.config.list_physical devices('GPU"'))"
# GPU found -> [PhysicalDevice(name="'/physical_device:GPU:0"', ...)]
# no GPU -> [1] (training will silently run on CPU)

el CPU Lle (s yauw cyaill i Liei lis) — Uas el [] déjlall dojlall

64/30 2026 (il 20

oelinoylelSall didaell wilgalll (@l 6)ljg) Gamo pAlin plus >



GPU acay TensorFlowg PyTorc

36)92l L8 damo sV Jac jlbo]

7

PyTorch

[ diyaall dulall el jueo }

[ YOLO ayle cady gall Guluwill }

[ Wwlhiwg U :8-9 pLil }

\

N\

J

7

\,

N\

TensorFlow + Keras

{ Juaivoll dlevi Keras danlg }

{ Jolaall eilily arini 7 ogyl }

{ Colab 0 asjai }

wléing Tensors — daolg aulaall laaiy chypw \
dcl o Yl ams lamani (ail (yog — Luyjaig
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5 audll

Aol cyyaill piso — Google Colab

clhhonio o Jaes — ibo 09w allea) §98 wigub



Al cw)aill pito — Google Colab

fColab ai6 aic Med ¢iaay g3l o

oo JlE o]
| cliSall S g e usid | | bascuijponic |
| sl g lim — T4 ogun lleo | | olllsfedenil s |

::gszia.‘llli.llgg_l.mh.'idm_u.n.l_l'_. | — cad il

U Jeot il JS0 b g Mg — dhady o6 ST el

Google Ll héa pjly — colab.research.google.com :Jlgiell @
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S puis sbg — S6)ljgll yalgS crwliy I5lal

Sjlg Lilao GPU

- = A o LIJM.D . e .
ciljMgall b [jlan J9guo wily Jong cuull jon

&J99 Ygled — aiiutaS ¢hliy jisall 1o disio 6)gall wiliiso JS

0 — dbull L] dibren U.DJ.D wilily Lgl g_oJJ V :yonll byl
(Anonymized) JolSIb dmgao gl diclinml cilily Jaeiuwi cujaill

ole Whw aleill Jac amio i laile Guy 1o
G)ljgll J3la Wao ,6uaall Juenivillg diol clily
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Jalguog_égulJ_é_igui—GPU_lld,!_v_dJ

(@)
\ Saove H T4 Ggﬁa'l { Change run- 4 Runtin? aojum\

time type

'nvidia-smi
# Tesla T4, 15360MiB total memory - free of charge

eilpall ealpiise Uyl auny cujaillg — CPU le jioall Jae dghnill aam Ay @
dwlall Jlghb M néé cujaill aic GPU JI (J$6 — liogs calelun 639110 diilaall dnall @
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Al cw)aill pito — Google Colab

Q640 ] Jgaii dalall — ! dolle

x =5 :dle dd
SOlieNl wgubll U9l pirao Sl cumai

ole gMoes digyhnllg piiaall
loowai wlalall Lpg awai jlasll

unsil digpls Ll cieai

Ipip install :! 4 [EYVR-TIE)

Ipip install ultralytics -q # install a library
I1s /content # list session files
lunzip -q blood_cells.zip -d /content/

a6 ! dolles dogruo — Lajs lim Jaei lalialed Lill yolgll g jolgl JS @
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16g0 dwlall yny6 « S o pani

claiiVl 10 daulall claiil daulall clisi
RU-JL wlalo S 9l Jgad Qul¢] UnJo Lle clilalo
Uilai aaf daulall sl aall ¢gl dolio dulal
23gaill ¢ljgh ¢laay aili JS :camall dacls
axlii] jg6 Google Drive | aduuil (Qilidl

LJ.bLlJJg.D_ﬁ_DliIQLJJ|im—d9QjJ|JLC9iLLILCLLUJ_?_!L"Jm.'md:!.jbﬂ“d_l.ub“ °
Colab go (uiairall cudlSuiio culi i dlaall ode :Jilj dudall o g aila Drive @
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dulall Google Drive lnyj

from google.colab import drive
drive.mount('/content/drive")

# after approving access, your files appear under:
# /content/drive/MyDrive/. ..

mount Google Drive
pilall il eligjai

/content/drive/MyDrive
duwlall Jals el oS awndi alaall

a6 Google wibuiny lanle (galg — (laliwl 6aali yalAi Aoiill vic @
dudall cugo 2oy 819 — dublio Drive | Joi jluwall 1ae pic dilislig delysll @
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dudall Jlg (o wilalall Jail G po il

Google Drive files.upload() wilalall dagl
wililnl) daaieall déyyll — dponull J3ly ¢jo — jloall (o wildlg Cinw
dalhiog daily — a3laillg dpenll cildlall duulio dwlall go aai lois) desjuw

from google.colab import files
files.upload() # pick a file from your PC
files.download('best.pt"') # push a file back to your PC

S gwéll jgao g®g — I Drive aieiw )il ggpiin 6 @
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Colab ~ «¢lhiguuly :(Jolsill

o Jeuis — Wl Wiy — Ulao jan



Colab > ¢liguuls - Jolsill

danlg 6jgn 6 dolBll dlayll

uhlﬂ}&n

3 2

Drive _J| g9)l zip labewnl ‘,
Sual ol adel ‘ o + Jgo
A
v 9620 wlily
v 99l s
. i best.pt Las| = e o
Colab ;8 w1 P = oo ale.iig alji
yolo i lhenll ¢la Drive 0 : )
= GPU aliny M JyaLwl

GPU lc train dwlall cigo Jis
5 (6

Jrewill Sholl dungindg cyjaill dibull 696 :uwlsll Liaall Jaell haigalis @
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20)lg henl .chguwlb Ll 1-3 wighall

:: in the folder that CONTAINS blood_cells\ (Windows 10/11):
tar -a -c -f blood_cells.zip blood_cells

:: or with PowerShell:
Compress-Archive -Path blood_cells -DestinationPath blood_cells.zip

A . e E Qidl :panially gayll
8—“—”' ".Dr!vS .for.Desktop .gu.b.un_. gl drive google.com
Wwleli (yoljio Drive alao J| colall Ihgerall walall Linwlg

dajaiall dpenl jonll Ml yo piss ¢ puul gayi aalg Ihgerio walo o
blood_cells.zip :Guiyi\l 6 pVlg culélyo A anlg awl alall f:.u.l °
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henll élag lnyjl Colab a4 gla3l

from google.colab import drive
drive.mount('/content/drive")

lunzip -q /content/drive/MyDrive/blood_cells.zip -d /content/
I1s /content/blood_cells

# data.yaml images labels

UV $6pilo Drive (jo cujaill Ja dwlall oyé Al Quii 151al
cilpall cilpdic 6jgn JS Bay cujaillg — wlenl ¢l dwlall joys

«ujaill 16 (palaallg data.yaml jgaks (o 1s Jols Lail> Lg.cm)_'x.l °
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Colab > ¢liguuls - Jolsill

g8 ljgll 28il @i — Lija 5 dglaall

Ipip install ultralytics -q

lyolo detect train model=yololln.pt \
data=/content/blood_cells/data.yaml \
epochs=50 imgsz=640 device=0

# THE most important line of the day:

lcp /content/runs/detect/train/weights/best.pt \
/content/drive/MyDrive/blood_cells_best.pt

Sl bestpt A 16 dulall il ) :eadgall gopdll psii
ogdl dilei 6 V cwjaill claviil jgo Auuil — alS cujaill b Drive
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Jiig i «ihguily e 6 6ghnall

:: download blood_cells_best.pt from drive.google.com (browser),
:: or via CLI if the file is shared "anyone with the link":

pip install gdown
gdown https://drive.google.com/uc?id=FILE_ID -O best.pt

:: run it locally - prediction is light, CPU is enough:
conda activate yolo
yolo detect predict model=best.pt source=new_smear.jpg save=True

viewg d (pelhdall (jy walall dSjliio yly 0 020 FILEID o
runs\detect\predict alao 6 d6.iSall Golivll 6)g»v -dajiill @

jlao LS|L,.LCLJ_QSLI wjaall adgai 8 — dyladl plisl Judil eyl jusil gujall @
dpaall 6
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Jéll dly s — Slbuw Liog Wao Lio

NVIDIA dsling Al &1} ;og) JVaiuwl
djlas o Joaell jlas Ll

€D

dlul 235 dLaill wbluallg.hall gsai duulunll Gpnisall Gaclall o
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dgbhsy dglhs YOLO wwjai

20lg yolgl pauy — diyanall jgnll Lo pall LS wubis



glniy Gghnd YOLO Lyjai

RBC 0.91
IQI WBC 0.94 O O O
. O . O

O . LS O. O

d)gnll 1olg wilgs
«cloy LA 2ogiy s

+ ainll dds Js)
daill duwi + gégall

S£6i JS (g0 leac asq SLAA (il s 60691 (s pinall JIgw (pe cuny aiiisl o
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,23 620lg 6AT — SYOLO Lo

Glinll Js S
danlg deds YoZOL? o B0 dlols dj90
. T — (@hblg) @it TJTokaYs) «hllal}
S_E_I’?'o +c__LL;LLDI Only Look Once fuane 2 e
il — +

T | [ [om | [ | [

GIUT— a3l T —gil

Ly i linyillg auleill ljls
JisT (pojg alic pléo el daéa

LOJ.LQ_I j Lm.l_cm.uigYOLO dlilel Llac gulni mm"i—ultralytics dojy Joeiwi @
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o)Ll YOLO (ygild — culibll alao JSum

blood_cells/
-- data.yaml <- the dataset ID card

|
|-- train/

| |-- images/ 205 x .jpg (learning set)
| °-- labels/ 205 x .txt
|

|

|

-- valid/
|-- images/ 87 x .jpg  (honest exam set)
“-- labels/ 87 x .txt

“-- test/ images/ + labels/ 72 x (final exam)

poulb o walo G)g JS) :dueill daclsll
IMG_0042.txt +> IMG_0042.jpg — auidi

licgaao arudig — oliall juisil testg dSuill ofi gl asji ybaiol validg aleill train @
729879205 : 616l
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‘ 0.180 ‘ ‘ 0.220 ‘ ‘ 0.430 ‘ ‘ 0.512 ‘

P L . @G9ainll jSjo . e L. ) wainll ad)
ainll ¢lai)l 1N p
99 I glai) 99 ludye Us Léal ggainll jSyo 1 = WBC

aay Mo — &jgnll sled (3o 1 I 0 o i lalS dejil
dallo lewai diawill 4000 ol Jwsy 640 6jginll cuils|

l.b_uJ|CLLLL03 'L",jSL'deg.DJ|g.éL!lb|LLLOj—D|g'Q_LUQ:G.LO_LLUJ"__ |LQJ.DU.0 oo (S @
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dyymgo ol derjl — data.yaml iy yoill déling

path: /content/blood_cells # dataset root folder
train: images/train # relative to path
val: images/val
names:

0: RBC

1: WBC

2: Platelets

0 LS dulall Gusiy jluo WNgS 6 il gy pely g3l gl Jlouull ga path @
C:\datasets\blood_cellslih)jgngglchg;LJ£3”

cllio WBC Lies lim T a8 )l — drowwill cilalo 6 pléjil Lo i @ names old)l @
dilals waliol ) pidii aiaic pldjil— arngill ae) wlinl i e il lhs e
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Sdoguugall culibwll il cpl yo

o djoly d-l-g wlegaao §91.4ng9'”|

ija,g{?.nll {2 L;l;'l'l 8 :p2ll LAl BCCD Jio CVATq Labellmg cilgai
- Jii Jee “fl L,;O;O dpmaall jgmll wilio Gulinll auyi Roboflowg
B o S dlang dole .doguugall YOLO déuny Jinig djlall

BCCD lnaiy p> LALS dcgoao :Gjgall ggpiio
Plateletsg WBCg RBC — ilini diiliy

|_J9J.m.0|.b_‘) dsSeadl lojsu Jj9j@o §9aiv — 23gaill 6392 Ladw arwgillGago @
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Qa8 Sl J16 — Yl gnsg il

pip install ultralytics
yolo checks # versions, torch, GPU detected?

# 2-minute smoke test on the tiny built-in dataset:
yolo detect train model=yololln.pt data=coco8.yaml epochs=3 imgsz=640

62019 610 — (cwblero 5 gai) Lilali yololin. pt (jljgl Jji Jreaisi Jgl @

LS dlulud) i bl o — lwang Jjii jgo 8 (10 41030 dcgoao cocos.yaml @
hanllg wujaillg 6elyoll - Joei
L8163 Cuyyaill g ¢lalo ] data= J3 Sgball gans 2ai @
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glniy Gghnd YOLO Lyjai

devull caMoleall — cuyaill pol Ay

=data.yaml epochs=50 imgsz=640 ba

data=data.yaml model=yololln.pt yolo detect train
I @jao ljgl dlal dhsi .iiS)| domo + dlall
clilily 2] »
= el R (Transfer Learning) laruio )il Jeo +
. batch=16 imgsz=640 epochs=50
device=0 o . .
cou ol — GPU gl leo djgo pS 25 g3 Jobs Jle ygpo
dghall o sy jgll G0 50 culibull

s Jasao Jgi lhe — 4 ai 8 )l batch Uaail SGPU I 6)S15 cuaai o
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# cell 1 - install the tool
Ipip install ultralytics -q

# cell 2 - connect Drive and unpack the dataset

from google.colab import drive

drive.mount('/content/drive")

lunzip -q /content/drive/MyDrive/blood_cells.zip -d /content/

# cell 3 - train on the free GPU (about 15-20 min on T4)

lyolo detect train model=yololln.pt data=/content/blood_cells/data.yaml epochs=50 imgsz=640
device=0

# cell 4 - rescue the weights BEFORE the session ends
lcp /content/runs/detect/train/weights/best.pt /content/drive/MyDrive/blood_cells_best.pt

dJWl ddall Jué Runtime dailé (jo T4 GPU (Jredi (uii\l @

oelinoylelSall didaell wilgalll
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glniy Gghnd YOLO Lyjai

awai oMl — chguwb e dlolsll dangll

:: once: env with GPU PyTorch (section 4), then the tool:
conda activate yolo
pip install ultralytics

:: train - identical command, Windows paths:
yolo detect train model=yololln.pt data=C:\datasets\blood_cells\data.yaml epochs=50 imgsz=640
device=0

: no NVIDIA card? train on the CPU (slower - overnight run):
yolo detect train model=yololln.pt data=C:\datasets\blood_cells\data.yaml epochs=50 imgsz=640
device=cpu

ahbuall den loa QMlgS ge Ylaogll gléyall by
limg Llio Lolai Ganlg djlamall — ! dode wilicg
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runs alho — Saals cwjaill Wy Islo

runs/detect/train/
weights/

|-- best.pt <- THE product: deploy this one

|__

|

| “-- last.pt resume training from here
|-- results.png
|__

loss + mAP curves per epoch
confusion_matrix.png which classes get confused
-- args.yaml every setting used (reproducibility)

Gpaliall (18216 G541 diball 6 M — val degaao le ¢lal Jrdl aic hailfbest.pt o
(Overfitting) Uounai Inya (Jgsi 26
b cyjai = 32my MAP iniog ey 6jLlud (inio :ewjai JS 1 results.png Jiol @

d paall pyai leJ CI_Q_O_]|— dlolS iy i Lgng args.yaml @
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ola3iwl i audill — Saun o3gaill Jo

yolo detect val model=best.pt data=data.yaml
# -> mAP50: 0.91 mAP50-95: 0.63

yolo detect predict model=best.pt source=smear_042.jpg conf=0.4 save=True
# -> annotated image saved under runs/detect/predict/

JJJLQ_D Jitd LjfnszoJl :mAP50:95 Jueay @SJl G653 :mAP50
Laily Lial — dolpn 2.0l JoVl piigall — Jebwio Gilaj
dingl glygll ulio gag djlioo dylay 0.85 Ggo siall

diijlgo Jlys — cuilall Jaus laljilg s ciljlaiyl Jaio Loes)l daill diic conf-0.4 @
[ alpitall Jol adjes
23gaill lop al 63133 jgin e g pinall (el laila il psall o
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Gl dinjlag dnall

Jlyall Ul ealilul (o — dlolS doglaiall

doguugall «lilily
data.yam! + ciblowi + jgo

Y Y
hé6 aanio — Colab _djl\gﬂgﬁa
A4 \
Jao _jlao T4 GPU (—) GPU acay PyTorch
\ 4 A
lyolo train device=0 yolo train device=0

Ulo JS 9 Joes 20lg g3gai — best.pt
—> L0 jlea ¢l e Jlao Juaiwl D
Sl spiy Jho pi — dipaall
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conda create -n yolo python=3.11 -y # once per machine

conda activate yolo # every session

pip install torch torchvision --index-url https://download.pytorch.org/whl/cul26
pip install ultralytics # once per environment

yolo checks # everything OK?

yolo detect train model=yololln.pt data=data.yaml epochs=50 device=0

yolo detect val model=runs/detect/train/weights/best.pt data=data.yaml
yolo detect predict model=best.pt source=image.jpg conf=0.4 save=True

SHou dab Mg — usiy wiljlaig ! dolle) dégruio lounai pinwlll :Colab 6 @
torch cuwiil Mg conda

device=cpu 1 wjag . upma M difig ol torch pnuw Iné .l :NVIDIA dsliny AL @
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Jjoblllesileg — aSALT Sill duiasl | U

(yolo) 3929 (o §8ai <= dill gyl ojall Eifs
pip install sl J16 adgall ylhuw Jgl Lo
Al < Drive )| 2uuill (J16 Colab cialel
poll dilai 6 M — cwyaill clmiil jgo best.pt
gl) LiNgS J3la datayaml 6 jgaisg jluto
dil Jsagi aic 030g path g Jic < (yusell
40 CPU dauwi i < délayl agag ac) Juird) device=0
cuda.is_available 4 Gé1ig cu126 uymay cuuiill aci torch

480 )l imgsz jyen gl 4 @i 8 J batch nail « cujaill clisl GPU JI 63815 cinai

L'J.o—pijh.ﬁeg.éamlgobmgpi.bj&
G0 gorwl aundi e jagy daypuill ode Koy
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