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3aaava Kemca BICCAD

Ha npou3sBoacTBe nekapcTB KomnaHum Biocad ecTb KOHBerepbl ¢ 60KcamMmu C LnpuuamMu.
Ham Heo6xoaumMo oTcneXxmuBaTb, HET N1 B NapTUU 6paKkoBaHHbIX LUMPULLOB.



3afgava Kemca BICCAD
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LLINPULOB B BpEMS
Ka>X1OM HECTE 0bOpPaboTKU



Knacchbl LWnpuLLOB BICCAD
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B3rngaHem Ha wnpuubl. Ha nepBoOoM Kagape nycTtom CnoT, Ha BTOPOM Kagape B
CNoTe HaXoAUTCH OTKPbLITbIX LLUMPULL, HA TPeTbeM Kaape - 3aKpbITbIM.



BICCAD

Y10 6yaeT, ecnum Mmbl NPonNnycTUm
OpaKoBaHHbIU LLNPULL?
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Exploratoru Data Analusis BICCAD

3 95

BMOeO-PparMeHTa N300paXEeHNN

160 15200

CJ1I0OTOB Ha Ka>XaOM KapPTHOK WMNPmUOB

IlononHuTenbHO HaM aanv MHOOpPMAaLIUIO O KONMMUYECTBE LUMPULIOB KaXXA0oro Krnacca Ha KaXXAAoM Kaape.



ObpesaeM pparMeHT nsodbpakxeHus
C HECTOM A4 LWNpuLOoB

Cropping
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[leTekTnpyem Bce Wnpuubl Ha
doTorpadmn N NPUMEHIEM

Hough Circles

OanbHEULWUN anrOPUTM ONA KaXXaoro

Knaccmdpumumpyem NyCcTble CNoThl
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Knaccmnounumnpyem cnoTbl C
HopPMalbHbIMU N BPaKOBaHHBLIMU

CNN

LLUNPULaMA

CynTaemM KoIMYEeCTBO LWNPULLOB
Ka)XO0ro Kjlacca n CpaBHMBAEM C
STaNOHHbIMW OaHHbIMU
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ObpesaeM pparMeHT nsodbpakxeHus
C HECTOM O1§ WnpuuoB

Cropping
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BICCAD
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roppina BICCAD
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ObpesaeM pparMeHT nsodbpakxeHus
C HECTOM A4 LWNpuLOoB

Cropping

L

[leTekTnpyem Bce Wnpuubl Ha
doTorpadmn N NPUMEHIEM

Hough Circles

OanbHEULWUN anrOPUTM ONA KaXXaoro

Knaccmdpumumpyem NyCcTble CNoThl
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Knaccmnounumnpyem cnoTbl C
HopPMalbHbIMU N BPaKOBaHHBLIMU

CNN

LLUNPULaMA

CynTaemM KoIMYEeCTBO LWNPULLOB
Ka)XO0ro Kjlacca n CpaBHMBAEM C
STaNOHHbIMW OaHHbIMU

l

Result

BICCAD
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[leTekTnpyem Bce Wnpuubl Ha
doTorpadmn N NPUMEHIEM
OanbHEULWUN anrOPUTM ONA KaXXaoro

Hough Circles

U

BICCAD
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Hough circles BICCAD

Ona cermeHTaLuum LWNPULLOB Mbl UCMONb30OBanu npeobpasoBaHusa Xada, BCTPOEeHHOEe B MOAY/b
OpenCV2. MapameTpbl noa6upanu Bpyy4Hylo. Moapo6Hee o pa6ote anroputma - clck.ru/34KrcH
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https://clck.ru/34KrcH

OoOnTumusauun BICCAD

NeTekuua paboTtaeT ¢ NOrpeLlHoOCTbIo, KOTOPYIO Mbl MUHUMU3UPOBaNU, NPUMEHUB HECKOJbKO
MHTepecHbIX 9BpUCTUK. Ha cnaipe nokasaH meton ana dopMupoBaHUa cpegHero paguyca.
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IlaTacer BICCAD

Mbl aBTOMaTU4YEeCKM HALWNU 15 TbicAY LLUNPULIOB HA U306paXXeHUsX U BPYYHYIO KnaccuduumupoBsanu
KaXXAabl, Mbl paspabotanu gononHutenbHoe MO ana ycKkopeHus pasMeTKM.
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Exploratoru Data Analusis pt.2
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*Mbl paboTtanu ¢ gaHHbIMM, NpegocTaBneHHbiMU Biocad. [laTaceT He HaxoaAUTCA B Ny6nM4YHOM gocTyne.
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ObpesaeM pparMeHT nsodbpakxeHus
C HECTOM A4 LWNpuLOoB

Cropping
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[leTekTnpyem Bce Wnpuubl Ha
doTorpadmn N NPUMEHIEM

Hough Circles

OanbHEULWUN anrOPUTM ONA KaXXaoro

Knaccmdpumumpyem NyCcTble CNoThl
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Obpe3aeM pparMeHT nsodbpakxeHus
C HECTOM A4 WNpuLoB

Cropping

L

[NeTekTunpyem Bce WnpuLbl Ha
doTorpadum 1 NPUMEHIEM

Hough Circles

OanbHENLLNW anrOpUTM ON19 KaXXgoro

Knaccudpuumpyem nycTtble CnoThl
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Knaccupumympyem cnoTbl C
HOoPMaNbHbIMU N BPaKOBaHHBbIMU

CNN

LLNPULaMA

CyntaemM Konm4yecTBO LLMPULOB
Ka>XOgoro Kjiacca m CpaBHUBaAEM C
STAJIOHHbIM O AHHbIMW

l

Result

BICCAD
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Y10 Mbl npoooBanu?

BICCAD
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ucrorpamMmma nyctoro cnora BICZAD
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I ncTorpamma OTKpbITOro wnpuua BICCAD
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[ UcTorpamMmma 3akpbiTOro Lnpuua
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Histoarams of oriented aradients
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BICCAD
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MeToa ABYyX Mmoaenen BICCAD

Logistic Regression Haxooum nycTtble CNoOThl

Convolutional NN

Haxoaomnm 6pakoBaHHbIE LWMNPULLbI
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Logistic regression
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ObpesaeM pparMeHT n3odbpakeHus
C HECTOM A4 WnNpuLoB

Cropping

|

[leTekTupyem BCe LWNpuubl Ha
doTorpadmn 1 NPUMEHIEM

Hough Circles

OanbHEULWUN anrOPUTM ONA KaXXaoro

Knaccmdpumumpyem NyCcTble COoThHl

| lLRl L

L

Knaccmnounumnpyem cnoTbl C
HopMalbHbIMU N BPpaKOBaHHBbIMU

CNN

LLNpULaMN

CymTaem KonmyecTBO LUMNPULIOB
Ka)kaoro Kjjacca v cpaBHUBAEM C
STaSIOHHbIMU OAaHHbIMU

l

Result

BICCAD

2]



Knaccmnounumnpyem cnoTbl C
HOopPMaNbHbIMU N BPaKOBaHHBLIMU
LLUNpULaMU

CNN

BICCAD
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CBepTovyas HeupoceTb

@ Convz2D . MaxPooling2D . Flatten . Dense
. Dropout
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[TOKONeHusa cetu BICCAD

Name Precision Recall Flscore AUC Architecture
Nestl 09993 09923 09958 09962 256x256 16-32-16-> 256 -> Dropout(0,5) -> Sigmoid

Nest2 09993 09944 09968 09993 50x50 8-32-16-> 256 -> Dropout(0,7) -> Sigmoid
Nest3 0,9999 0,9987 09993 09996 50x50 8-16-16-32 -> 512 -> Dropout(0,7) -> Sigmoid

Nest4 09996 00987 09993 09991 50x50 16-32-32-64 -> 1024 -> Dropout(0,5) -> Sigmoid

Nests 09988 009068 09993 09984 50x50 32-32-64-64-64-64 -> 512 -> Dropout(0,75) -> Sigmoid
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ObpesaeM pparMeHT n3odbpakxeHu
C HECTOM A4 WnNpuLoB

Cropping

L

[leTekTupyem BCe LWnpuubl Ha
doTorpadmm N NPUMEHAEM

Hough Circles

OanbHEULWNW anrOpUTM ONA KaXXaoro

KnaccmdpumumpyeM NyCcTble CNoThHl
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HOopPMaNbHbIMU N BPaKOBaHHBLIMU

CNN

LLInpULaMm

CynTaemM KommyecTBO LLMNPULOB
Ka)XO0ro Kjlacca n CpaBHMBAEM C
STaSIOHHbIMU OaHHbIMU

L

Result

BICCAD
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CymTaemM KoIM4eCcTBO LLUMPULIOB
Ka)kgoro knacca v cpaBHMBaAEM C
STaNOHHbIMW OAaHHbIMU

Result

BICCAD
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Hennou B obnake

BICCAD

Yandex.Cloud Compute Cloud (1)

NextCloud File server (2)

Main algorithm module (3)

Streamlit web app (4)

Fastapi api (5)

. ObnadHbi NpoBangep,

COrrnacoBaHHbIN CO CNYXXO0oU
oe3onacHocTum Biocad

. ObnayHoe npmBaTHOE XpaHUINLLE

aaracetToB U BCEX OaHHDbIX

. Mogynb ¢ anroptMom o0bpaboTKU
. Beb-uHtepdpenc gna rectmpoBaHuA

M OEMOHCTPpaUnM padboThl
anropuTMa

. APl onsa npomn3sBoacTs B Opyrmx

ropopax
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IleMoHCTpaLusa BICCAD

3arpyska uzobpaxenun 9

Drag and drop file here

it MINIAALR =measr Rl | o i IDr> DEra
Limit 200MB per file « PNG, JPG, JPEG

Browse files

BbiGop ceTu Nel i@

mudelsfnestclassifier&h5| v

Bbi6op cetu Ne2 1@

models2/model.pkl v

Bbibop npobHOro usobpaxeHus

dataset/122718/122718_26_156_146.... ¥
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API BICCAD

L N N & 127.0.0.1:8000
C ® 127.0.0.1:8000 Q@ Mt s ¥ O V¥

{"biocad":"hello, world! use
/predict path to upload image"}

Anga npon3BOACTB B Pa3HbIX ropoaax Mbl paspaboTanm npuknagHon uHTepdenc, KoTopbin
Nno3BONfeT paboTaTb C HaunyJlleu sepcueun moaenu yepes REST-3anpochl.

35



oaBoaA utor BICCAD

« Cobpanu pataceTt B 15200 naobpaxeHunmn
 [lpoBenu aKCnnopaTopHVYIO pa3BeOKy BCEX OaHHbIX
 [lpoboBanu pasmMmeyaTb gaHHble C MOMOLUbIO METOOOB K/lacTepmslaumnm
» Bpy4HVIO pasMeTunm KaXxabi kagp
« CrnpoeKkTnpoBann n ody4ymnm CBEPTOYHYIO HENPOCETDb
« Cobpann NMHENHVYIO perpeccumio ong padoTbl C rMCTOorpaMmMmammn
- PaspaboTtanu Beb-npunoXxeHmne ong B3amMoaencTBmng C CUCTEMOU
- PasBepHynM Mogersnb B obnake
+ PaspaboTann APl ona npomnsBogcTB B pa3HbIX ropoaax
 [logknounnm npumBaTHbLIL aUOBbLIV CEPBED ON4 X[C
naTtaceToB

« PazpaboTtanu omnilar

M MHOIo Bcero gpvyroro!
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*MIC DROP: ™

BICCAD
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