MUHUCTEPCTBO HAYKU U BBICIIIETO OBPA3OBAHU ST POCCUNCKON ®EEPAIINN

denepalbHOE rOCYAAPCTBEHHOE OIOMKETHOE 00PA30BaTEIbHOC YUPECKACHNUE BEICIIETO 0Opa30BaHUs
«AJNITAaUCKUM TOCYIaPCTBEHHBIN TEXHUYECKUU YHUBEpcUuTeT uM. 1.U. 11onzynosa»

Pa3paOoTka nprio:KeHUS 1711 OHJIaNH
[IEPEBOJIA C PYCCKOT'0 KECTOBOIO S3bIKA

ABTOD:
ctyaenT rpynmsl [IM-12, @yuak J1.E.

Hay4HbIN pPYKOBC
WG




AKTYaJIbHOCTB

 IIo ganaeiM BO3 oxono 4/0 MHIIJIMOHOB YEJIOBEK CTPasalOT OT
OTEPH CITyXa.

« K 20050 roay xonmmuecTBo Takux Jroaeit Jocturier 900 MHUIJIMOHOB.
e COmImaCHO CTAaTUCTUKE, KaAXKIBIU JEBATHIN KUTEIb 3EMJIM HMEET

HapyueHue ciyxa (okoino 650 Mmummonos), 70 U3 KOTOPBIX — IIIYXHE
moau, 6onee 200 MHIITHOHOB KMBYT C YaCTUYHOM MOTEPEH CayXa.



[lenp 1 3ama49m paOOTHI

[{esp pabOTHI 3aKJIFOYAETCS B pa3pa00TKE NPUIIOKCHUS JIJIs OHJIAMH ePeBOa C
PYCCKOTO KE€CTOKOI'O SI3bIKa.

[locTaBIeHHBIE 3a/1a41 BKJIIOUAKOT B CEOS:
» IlomoOpars garaceT ¥ NpoOBECTH NPEeAOOPAOOTKY JAHHBIX
+ Co31aTh aArOpUTM 00YUYECHMSI HEUPOCETH JJIS1 KJIACCU(PUKALIH KECTOB;

» Pa3zpaborars aaropuTm B3auMOJICUCTBHS CEPBEPHON YAaCTH MPUIOKCHUS C HEUPOHOB
CETBIO;

» Pa3pa0Oorare nuHTEpEUC OJI5 B3aUMOACHCTBUS C pa3paOdO0TaHHBIM OPOrPaMMHEIM
00CCICUCHUEM.



HaOop maHHBIX
Jlatacer — SLOVO.

« 20 TBICAY BUIIEO.

« 20 BUIIEO HA OIMH JKECT.

» 1000 KknaccoB ecCTOB.

* J1OTIOJITHUTEILHBIN KJIACC «HE KECT.

 Jlatacer pa30OUT Ha TPEHUPOBOUYHYIO
(train), u TecroByro (test) BeIOOpKH ¢ —“=
15000 mu 5000 coMOIaMu [Tormep »ecTa «B BOCEMb NATHAALATEY

COOTBCTCTBCHHO.



Cpencrsa pa3padOTKH

IDE O6pa6orka nannbix Bbinesenne — O0yuenue  Ilpuiioxkenue

m RIKOYECBLIX TOUYCK

~ K.:i: NumPy il MediaPipe O PyTorch O FastAPI
“
1| pandas 1 @ ki
PyCharm I' Dapegl TensorFlow x) i
2024.2.3
(Professional

Edition)



APXUTEKTYpa MOJICIIN

BxoaHble 1aHHEBIC
* Yro: KoopauHaThl KIIFOYEBLIX TOYEK Tea (IyObl, pyKH, [103a) U3 KaXKI0Ir'0 Kaapa BULIEO.
* dopmar: Tenszop [N _kanpos x N_Ttouek X (XV.Z)].

[IpenoopadoTka v = {O, ecau X, = NaN

X;, UHaue.

* YCTpaHEHHUE MPONMYIIECHHbBIX 3HAYCHUM;
I7ie X; 3Ha4eHHe U3 HaOopa JIaHHBIX.

* Hopmanusanus gaHHbIx(Z-SCOre).

N N
standardized z (1 2 |\ K
o J N — J J \ N ~ J J
HA€ Xstandardized HOPMATHSOBANHOC SHAACHHES  pre gy — cpennee 3HAYEHHME j-TO IPU3HAKA; -
X 3HAYCHUE KOOPIMHATHI; N — KONMYECTBO HAGTIONCHHiL: [Ae  O0; CTaHJapTHOE®

— cpeHee 3HaYeHNE IPU3HAKA; e i - . ,
H X;; — 3HAYCHUE ]-ii TOUKHU B 1-M Kajpe; OTKIIOHEHHE j-TO IIPU3HAKA;

O — CTaHAAPTHOC OTKJIOHCHHUC ITPpU3HAaKa. SHAUYCHHUC U3 Ha60pa JTAHHBIX 6



APXUTEKTYpa MOJICIIN

I eHepanusa YMOeJAUHIOB Bpemennasi 00padoTKka
» CustomEmbedding: °Ceprku 1D + Lo TM — ananu3s
olIpeoOpa3yeT KOOPAUHATHI B BEKTOP (PMKCUPOBAHHOIA ITOCJICIOBATCIIBHOCTCH.
PA3MEPHOCTH. ° MaXPooling — YMCHBIIICHUC
O YYUTBIBACT: PasMCPHOCTH.
=[IpomyILeHHbIE TOUKH. Kanaccudpukamusi:
» BayxHOCTh IpyII Touek (0OydaeMble Beca). > GlobalAveragePooling — ycpenuenue
-Hopg JTOK KaapOB. IT0 BPCMCHH.

c Dense-ciioii ¢ SOftmax — mpor{o3s
KJIdACCa KCCTaA.



APXUTEKTYpa MOJECIIU

Output shape: (None, 32, 92, 3)

Input shape: (None, 32, 92, 2)

Output shape: (None, 32, 40, 2)

Input shape: (None, 32, 92, 2)

Lambda

Input shape: (None, 32, 92, 3)

Output shape: (None, 32, 92, 2)

Output shape: (None, 32, 21, 2)

Input shape: (None, 32, 92, 2) | Output shape: (None, 32, 21, 2)

Input shape: (None, 32, 92, 2)

Output shape: (None, 32, 10, 2)

Input shape: (None, 32, 40, 2)

Output shape: (None, 32, 40, 2)

Input shape: (None, 32, 21, 2)

Output shape: (None, 32, 21, 2)

Input shape: (None, 32, 21, 2) | Output shape: (None, 32, 21, 2)

Input shape: (None, 32, 10, 2)

Output shape: (None, 32, 10, 2)

Lambda

Input shape: (None, 32, 40, 2)

Output shape: (None, 32, 80)

Lambda

Input shape: (None, 32, 21, 2)

Output shape: (None, 32, 42)

Input shape: (None, 32, 21, 2) | Output shape: (None, 32, 42)

Lambda

Input shape: (None, 32, 10, 2)

Output shape: (None, 32, 20)

N
Loss = — — Z log(p;

Output shape: (None, None)

Input shape: [(None, 32, 80), (None, 32, 42), (None, 32, 42), (None, 32, 20), (None, None)]

CustomEmbedding

Output shape: (None, 32, 376)

Input shape: (None, 32, 376) | Output shape: (None, 32, 376)

Input shape: (None, 32, 376)

Output shape: (None, 32) Input shape: (None, 32, 376)

Output shape: (None, 32, 376)

BatchNormalization

Input shape: [(None, 32, 376), (None, 32)]

Output shape: (None, 32, 376)

Input shape: (None, 32, 376) Output shape: (None, 32, 256)

LayerNormalization

Input shape: (None, 32, 256) Output shape: (None, 32, 256)

Input shape: (None, 32, 256) Output shape: (None, 32, 256)

Dropout

Input shape: (None, 32, 256) Output shape: (None, 32, 256)

=1

DepthwiseConv1D

Input shape: (None, 32, 256) | Output shape: (None, 32, 256)

BatchNormalization

Input shape: (None, 32, 256) | Output shape: (None, 32, 256)

MaxPoolinglD

Input shape: (None, 32, 256) | Output shape: (None, 5, 256)

Dropout

Input shape: (None, 5,256) | Output shape: (None, 5, 256)

Bidirectional

Input shape: (None, 5,256) | Output shape: (None, 5, 256)

BatchNormalization

Input shape: (None, 5,256) | Output shape: (None, 5, 256)

Input shape: (None, 5,256) | Output shape: (None, 5, 256)

Input shape: (None, 5,256) | Output shape: (None, 5, 256)

LayerNormalization

Input shape: (None, 5,256) | Output shape: (None, 5, 256)

Input shape: (None, 5,256) | Output shape: (None, 5, 256)

GlobalAveragePooling1D

Input shape: (None, 5, 256) | Output shape: (None, 256)

Input shape: (None, 256) | Output shape: (None, 1001)



OOy4dcHue

Step Learning Rate Schedule, start: 1.0E-03, max: 1.0E-03, final: 9.9E-07
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HE W N

TOUYHOCTD OCHOBHBIE PE3YJIBTATHI

TP + TN
FP+ FN+ TP+ TN

dAccuracy = metrics.accuracy_score(y_test, y_test_pred)

Model accurac y 0. 9634

JlIoCTUrHyTa TOYHOCTh KIacCU(PHUKALIUM HA
ypoBHE 96% (Ha TecTOBOM HaOOpe NaHHBIX);

o TP TP
precision = recall =
TP + FP I'P+ FN

precision X recall

£ =2x

precision + recall

Epochs

rae TP — true positive: kinaccudukarop BEpHO OTHEC 0OBEKT K
paccMaTpHBacMOMY KIIacCy;

Unnamed: 0 precision recall f1-score text pred_type '
2 yaca 100 100 100 2 yaca ohrase TN — true negative: knaccudukaTop BEpHO YTBEPKIACT, YTO OOBEKT
) ) HE MIPHUHAJICIKUT K pacCMaTpruBacMOMY KJIaCCy;
KpacuBbIU 1.00 1.00 1.00 KpaCuBbIU word .. .
FP — false positive: knaccudukarop HEBEPHO OTHEC OOBEKT K
Hascerpa 1.00 1.00 1.00 HaBcerga word
paccMaTpUBacMOMY KJIACCY;
HabnwpaaTenbHOCTL 1.00 1.00 1.00 HabnwparenbHOCTL word -
FN — false negative: knaccudukarop HeBEpHO YTBEPKIAET, UYTO
MATEXHbIW 1.00 1.00 1.00 MSITEXHbIN word

OOBEKT HE MMPUHAIICIKHUT K pacCMaTpUBAEMOMY KJIaccy.



© abc.ABCMeta

(f) __abstractmethods__

@ _new_( mcls: type[_typeshed.Self], name: str, bases: 1

@ _instancecheck__(cls: ABCMeta, instance: Any)
@) __subclasscheck__(cls: ABCMeta, subclass: type)

@) _dump_registry(cls: ABCMeta, file: SupportsWrite[str] | None =

(@) register(cls: ABCMeta, subclass: type[_T])

|
isinstanceof!

© typing.Hashable

@) _hash__(self)

v

© object

() _doc__

® _dict_

( _module_

(f) _annotations__

o __class__(self)

P __class__(self, __type: type[object])

@ _init_(self)

@ _new_(cls)

@ __setattr__(self, _name: str, __value: Any)
@) _delattr__(self, __name: str)

@) _eq__(self, __value: object)

@) _ne__(self, __value: object)

@) _str__(self)

@) __repr_(self)

@ __hash__(self)

@) _format__(self, _format_spec: str)

@) __getattribute__(self, _name: str)

@ __sizeof__(self)

@ __reduce__(self)

@ __reduce_ex__(self, __protocol: Supportsindex)
@ _dir_(self)

@) _init_subclass__(cls)

(@) __subclasshook__(cls, __subclass: type)

-adarpamMma KJj1acCoB IIPOIrpaMMBbI

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
1
]
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|
|
|
|
|
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© abc.ABC © FrameProcessor
() _slots_ @ std
() mean
@ _init__(self)
(@) process_frame(self, frame: np.ndarray)
(@) add_text_to_frame(self, frame: np.ndarray, text: str)
@ _resize(self, im, new_shape=(224, 224))
v
© BaseModel
(@) predict(self, inputs: np.ndarray)
© SwinModel © TFModel
() model () prediction_fn
@ _init_(self) (® interpreter

@ _load_model(self)

@) predict(self, inputs: np.ndarray)

@ _init_(self)
(@) predict(self, inputs: np.ndarray)

© VideoProcessor

(® holistic

(f) ROWS_PER_FRAME

@ _init_(self)

@ process_video_frames(self, frames: list)
(@ load_relevant_data(self, df: pd.DataFrame)

@ _extract_landmarks(self, frame_index: int, results)

© PredictionService

(%) window_size

(%) frame_interval

() frame_processor

(%) swin_model

() video_processor

(® tf_model

@ _init__(self)

@ get_text(self, label: str, result: str)

(@) generate_frames( self,

© VideoCamera

() grabbed

() video

() frame

@ _init__(self, pipeline)
@ __del_(self)

@ get_frame(self)

(@ update(self)
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3aKJIIOUECHHUE

- BblbpaH Ka4eCcTBeHHbIV OaTaceT;

- PagpaboTtaHa apxXxmuTekTypa HEWPOHHOW CEeTW, Co4YeTarolass MNPOCTPAHCTBEHHYIO
(amMBenanHIN KIKYEBBIX TOYEK) U BpeMeHHYHo (LSTM, ceepTku 1D) 06paboTKy AaHHbIX;

» Peann3oBaHbl MEXaH3Mbl MaCKMPOBaAHWA KagpoB W peryadapuaauin, yayywmvBLINE
0000LLAKOLLYHO CMIOCODHOCTb MOAENN;

« [loCTUrHYyTa TOYHOCTb Knaccudukaumm Ha ypoBHe 96% (Ha TeCToBOM Habope OaHHbIX);

» CNpoeKkTnpoBaH NMHTEPMENC MPUNTOXKEHNS;

» [/IlcxogHbI Ko, pasmeLLéH B penosuntopum Github.
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