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The present invention discloses a cell quality prediction system and method, as well as an automatic
anomaly data detection method. A certain amount of retrospective data is preprocessed, expertly labeled to
produce a training data set and structured data. The training data set is subjected to big data analysis or
machine learning algorithms to obtain a first probability distribution model. The structured data contains
expert knowledge and is used to tune the first probability distribution model to obtain a second probability
distribution model. The second probability distribution model is used to predict the cell quality. The present
invention is characterized in that the first probability distribution model can be indirectly modulated by a
user's expert knowledge. During the prediction stage, the user can select parameters they wish to include or

exclude the structured data.
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A cell quality prediction system and method, as well as an expert knowledge
parameterization method.
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The present invention discloses a cell quality prediction system and
method, as well as an automatic anomaly data detection method. A certain
amount of retrospective data is preprocessed, expertly labeled to produce a |
training data set and structured data. The training data set is subjected to big data
analysis or machine learning algorithms to obtain a first probability distribution
model. The structured data contains expert knowledge and is used to tune the
first probability distribution model to obtain a second probability distribution
model. The second probability distribution model is used to predict the cell
quality. The present invention is characterized in that the first probability
distribution model can be indirectly modulated by a user's expert knowledge.
During the prediction stage, the user can select parameters they wish to include

or exclude the structured data.
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A cell quality prediction system and method, as well as an expert knowledge
parameterization method.

[ &#r4a:]

[0001] KRB ABE— BB L TRBAAL - T ERLE FHE

[ Fe 3 4]

BEANT X EGESEFBREBEEAGART X AR —
CEERMEMNLRE R FRITHRBRGE  REREH
L BHEEBAEAEE LA EZLHAT
e EAEZRE BRASLEREAZ TR UAREIH
RELERELFETEE > BE —HRFoAHEE > ARER
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[0002] 3 World Population Review #3135 & » & & #1955-2022 4 F]
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[0003] &£ ErpEm g r @ > FHI995HE —E XA ES 2

[0004])

[0005]

B4 3P & % #(Gardner system) > EAR4E & R4k Tk 42 B Ao i b
(hatching) ik & A & H M ta J BE(ICM)Z X B B % A R ta e
(TE)Z 8035 4 F AR 3P & 0 B A SMSEA B 5 A1 A Al3
HOnERSEATRAE > 20 b AEERERESE
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FERBEENNEFEITRI408EBE—HA A S RELETHS
MEMZAIEEd @R YR L424 Lawark
BARERLBEREY > BHREIEFXABEKES - 3
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AEENEBARPHEEHE REREBERS dA
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[0006]

RERBHEE  BNARSGATEALZI RAHBE » EA]
AAZFX  BEFTIYxmBBHRETHELE AR
B2 EREGE  —NaBBERER - RE5R ittt
ZERBE BERERERFARE AN EEEET
VRTHAARERERZHBA - AHRAMERBR &
TFEHEE  BH/=ZRAFNEEIRL REBTEFEER
Bl BHTEBAFTAEREIRRE  EREERAFNHBELR
BEAERABELARZ BRERBUKRE - HAEHAZ
FEHBOEHEIRRERETEFTREAGMHER > &
S ERFR - BHBELRERL LB EBITTRR £
RELEEAANFETBEFHAEREEN  ABHEHEA
A EBFETZ B -
MREZAMEBREEAHHARARTRARD RIS E 2
ERAEAFLABEBAEZR  WESEBHFABGL I ki
FEERTAMREEZHA > DABTHERRETHES
BRI Z AL AEEABATRERA L RENS
FBMANGI Z Tk REERET B BH S (fitting) 1248
MBREEHZIT R REERBTHREALEBENRET
ZABEEE AR IR BELEEN - & PE % (tuning)
BB F ik o

[0007) Ao Ar#A ZEMEETH > GEREEHRBZINER LK%

ZEBE BREHEZKRIAXAACENEE RIBE  BH1E



1845274

[0008])

[0009]

[(#ANE]
[0010]

BERPNBENIIERE AEAU—REFREEHAMNS
R RBERERE  BERE AL ERETERE EY
EFXREHETHHREALETHEARE L BERE
AT —RAER -
AERAMBRZEOREEN  EZ AP RBFEREREA
BAZBREEE > BEREHARR T # A&
EREALRBEARTHIENERESE - 2ok AFRFAX
HUABERBES M REZERERINRE AL TESR
ﬁ%%ﬁﬁéﬁwf%ﬁfﬁﬁﬁﬁﬁéﬁﬁwﬁ%’ﬁ
TR %&ﬁ%ﬁ%ﬁ\ﬁ&ﬁ HE R R T AR
EEZBBSARY  FEATHRAMEZEN  FELH
HFEREEN IR ERETRE  FREAZEE
GEREMNERZEAR -
AT AT B TR RE TP E 5 A A
BE PR EREAZ LTS ETRELALE
BoORBEREMAS AR LS BB REE
W HE TRERERFETLBWASHENTANE
Bz 28 > 3E% 5 A (post-hoc explanations) X, 423k 78

A& R 0 E B k2 7 4 M (Interpretability )28 4~ ©

ABERZUE BE— BBt ERANAGRET L
ERBINGEHESHAZEFT L TEARZRARLER



1845274
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R FAME AT 0 KBRS R B R B
BEEBINRTHEZERBELE > ARABHZEA
BB HBUERIARAGFEAZTHFILARE (R
W) o REH R AR B E P RATEE 0 &
E-BAXFIZFR A THEAAAIREH R B2
BEHLE THFHRARASRESFTHEY > A HBRL
WHZ TR RTHEER TR AL SR ERRBEE EH
Bl Gt B AR 2 B S R RSN 0 BB E A T
BEAE ARBERAEAREFLCRESAELY B
E-BEEHRASER L AR GRS E T RBHA
TH o B R EBTARER > RITERIE -

[0011) ARz ol AR ERLBEFATH > LEHEEHE
AEP T2 RERELRAEELY  ABREFRE 2
ZEHATRE ZORBEHALEBRBRAARETZIE
B AEET RS REERRE TRA HAER A SR
s 2 44 o

[0012] ABAZAE R RAL AL BEH T £L > ARED
—BESARE - FEREREL R RSB RIRE M
£ 2 ABEL S AR TARMERER ST
THE P 2SR ARBR  ETTRE SRS -

[0013) E—ETHTHEHRGF(FLRE ) AEARK — 0B
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R ?E IE'J f‘f‘ @ ﬁ/ﬁ'& §)’( E E 'fé /?'ij/i:(a) A
—tm B A(D)  BERE(C) ~ FETH)  BEFTE)
EHEADERERENR()

[0014] AEH @B BEEO)TAHRE RFHm -

[0015] AR R ACAETEAE Y EZEEME -

ﬁﬂ'ﬁjf—tf]—%}c'&i gi/fﬁ‘k,b%é\géﬁ ’ ’fﬁ‘]‘ﬁﬂ ‘%;&E'@%’i
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[0016] ABE AT ZRBRENDALERTEAAEHMAARIFEZS

o URBRBARBEGRAM AC)HERFZEE LR

Z52BOSEARARNERER ~ F2 BMI~ X HTAFE
(E2) ~ BRRe F R AT &8 & (PGS/PGT-A)EH ~ BRFSE £ IR
AT & B 2 #7(PGD/PGT-M) & ~ # & 8845 & 47 (karyotype
analysis) & # - ¥ K & h (Array Comparative Genomic
Hybridization, aCGH) &} ~ JEEAMERS 5L 3% & 28 K R 408
% #H(NIFTY/NIPT/NIPS/niPGS/niPGT-A) ~ $ & 82 % B ~ ¥
BaREkHECH - BANEEFSH) - BTHE -BTEH
- B FRE -ZHERTFEE - FHHTHRE  HRAEL
R s pHE - BB RENA XAMH) ~ FTERAKEEE

PR E - FEEPH  BAKF X - £ S Y P8 (Gardner
Grading System) ~ Z 3 & £ AT A% F ~ £5RE K ATLI

45 8% % 1% (Time Lapse Incubator) ©

[0017] AT 4 THRBER 2§ REATEH R ZIYARIR -
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B B 3 4T & # % % (Data Cleansing) ~ & # # /748 £ 1t
(Standardization) & E #.15(Normalization) °

[0018) &FHMFEHR I KEY &4 - Eﬁéﬁ A~ RAaBE M
IR ~ R~ SRR B M REEH R TN 0 B8 H EATH]
B~ AR~ BRATHRAE T ~ S MEEAE o

[0019] FHBRALF RHED @4 ¢ &/ Muks R E E & (Max-Min)
1 5 B (Z-Score) ~ & A {E 8B ¥ 14 4% # 1b (MaxAbs)
Robust Scaler ~ 3418 (Means) ~ 4% # £ (Standard Deviation)
UREEEHNENOEIM Sz EE %

[0020] %k #4657k £ ) &4 Label Encoding ~ One-hot Encoding
RERGHEERNZFEEAVBRELAIZEE L SHEM
T 42 65 3 TR FH2 B (data scientist) 4T A 3% 547 (Big data
analysis) X2 B E 5% LY » UBFERELIRESA
HRA o

[0021] A% %A + Bt HE (e) £ &4 R4 (HDD) ~ Bl &A%
(SSD) 2% & 3. 1% 88 (RAM) -

[0022) A AT RELEAD 2V s T RAEEA(CPU) - &
B & 3 B U(GPU) & hnig K 3 B T(APU) -

[0023) AHA TR EFEACAZEEAOTERNEAEHE -
£ THEE CERAER - FHRE4

BERBERE Iz -2 @b -

[0024] ABAFRAEZABBESHBRETRE LGS HERLHE
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[0025])

[0026])

[0027]

% % (Backpropagation) ~ B & X % ¥ (Supervised learning) -
¥ B A KX £ ¥ (Semi-supervised learning) ~ & & 2 F
(Ensemble learning) ~ X %)% F (Active learning) ~ &1t X 2
E (Reinforcement learning) ~ 4 mx X # A (Generative
Model) ~ #] %] X #& A (Discriminative Model) ~ & 43 28 32.1&
(Long Short-Term Memory) - #7118 ] (Object Detection) >
E 5 o % (Instance Segmentation) & #& 34 42 & (Diffusion
model) °
MERAZARABE > AES G4 HMROHRY
(Gaussian Mixture Model) ~ & K 1 & & 4 31 (Maximum
Likelihood Estimation) ~ [& & @& =T % 4% %Y (Hidden Markov
Model) ~ # % B K 4 #& & (Naive Bayes classifier) °
MERBEZHAIKXBE > £ 2D &4 B8 @ 5 (Logistic
regression) ~ 4% 1+ © BF (Linear regression) ~ %X #% & & #
(Support Vector Machine) ~ # & #t(Decision Tree) ~ #% [k 4%
JE 3% 7 (eXtreme Gradient Boosting) °
ARAXEFHEAHARNT R GAAANEZETREFLT
RAEBRERICT KB S HRE T RBEFAETH > LES
T FE ZEEHHELREETNR - BRERELE ~ ik
BEXE BREEXBERARIAKLTRBLE Y
ft 0 £ 20 &4 3K R % Bk (Genetic Algorithm) ~ & ¥ 4%

(Clustering) ~ %1% & 32 ~ & % 18 #(edge detection) ~ ¥ &
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& (Chi-square test) ~ EM & & % (Expectation-Maximization

Algorithm) °

[0028) A AR —Haph L dHmRN A% T EREEFHIES

GER TR BV AS TSR
(D)aERFREDHEETH > sSLRER ZT &8 BAASMK
¥ANERAMEMHBIALE-

(II)ds BT R E M AR ZRETAETRFE > 8T
EEBRAGBRAT L -

(I )4 3% & 3 b2 BoRH 8 4T B SR B 1R8] » 38 348 B AR 3%
B REITHEER - EURFTHARE ) DR —&HRILT
HERABEIRLEHELLEINRAZIRERE -
(M ZINREHERATEREZAEBE I BT RE
ko BATLBIR B -F RE-AEBRE TR
BA - ARAZE - BARDRZE —REoABEAEE —
s —fameER-

(AR FHR)Y > BREFTEEEGEAT EE LXK
HEBLER > REFEAFRELFE R BB ZIREH
EP2HBELESNZIABELHER » SFZIR
EHEPZHEZLHR  BUERAER LI ZLBER
BERETIREIARTAY  EMEXEFR0BELS
BNEEE ARBEESH(IDTIFE —#BHHAHEA

AR MESARARE - FARAEA o
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[0029]

(VSR T2 ZEARTHRAAZSBRIVTZZF
—RAENAGE - AE LAY UREE _RAE
R BE_RAANERZV AL BHEERE - BB HA
BEINSBHNBALERZIPER AT RANEZRE =

FARABB R E B2 oAEBZ 28 THRSRAV)F &
AR A HEATHE o

FEB(IV)PZ EE&EILEH  EAAHEMAZIIXFEN

CHFEH - BRTR - BATH  ERUE TR

[0030]

[0031])

[0032]

R AGAHREERAFCEARELBIAHBLUE
e

FTHP(V)ZHAAEREALTFEANEME &5 E8BER
RIEA - mp A RGHE - AR TH L% st
B ERERBEE - BABeBEE  BARWRASD
MEL s NafmBEai bt s @A/, @y R
BER@mBPAELICERER @ SLE TS 0 £ P gt
4% F 3k 3% Gardner % @& % # (Gardner blastocyst grading
system) o

DHEBAAREETR S AR EAERY B ZH AN
HEA—FFEEHR -
ARERAX B ERE  AH A RBE

XS PES T

Q)

Wz dm ik RS - AR~ BHISE - Wt
ERBEREEE - BARmEEE LBAEwBERRKL
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b~ Ha BB/ St @R -y E8aeE
R RALREERETEERASHTY -

[0033) AB A A B BEABIHERZI TS  EANETHE
AR BERZRETHNEATHRIDZEFRE G HMER -
ARGUEAFEAAR  BHREETE > BHALE
AFBIV)F2E&ERBILEN  ERAESZE_REoHAR
aﬂ o

[0034] 244 8B R AE R R BLBZHYELHE M2
T A EHINREHEAKELABH  MEHERT
HBA#EZKE pHERBZRAELE B ZZINKREHREAL
HEZMEM > RLHEMTASEXF L - BMIRAMHE
B EvAFFHABBEREFE Bl Fag i B[18-
24] & [30-40] R 4 B -

[0035) % % —BELSABURE—FALDBEALE _BREHA
BARE —HAABRBZRHA  ZHRELHAEDAES
ATABR MIAFRAZLHE MBS & T X 48 (Markov
chain) P & Bk B2 M FE  XBREI>HAEE A B RS
£ AGHRZSREMASERTAMA RET -

[0036] A RBAARRIABBEIMRLEFELEEL 55
EEBEBABRESAEYN  MBBUBILBTRERET
ZHFXNERFBREER -

[0037] ALY FkED AbaABERLSLELZERETT
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BMRBEAE  BREIMIL T -MESERE L &
FRAEERENEA T2 —RALEAL -

[0038) At Az oA 4% B—AFN B EHhHAH
HERAEETREELINZERENT BT ERLA LD
ROATEREEER B2V EE L TAHKRERS
BEE AR EBEIAE  AENZLAKETZIHRE
SABEB R RRECABEFTHAE -

[0039)] ##E R AN E@TALIFNBREBILN T -

[0040) g M E N BRHEZBELE  ZEAFZNEBLINAESEW
BAEREBRACEAERL - ERFEREL - WAX

CEERE LR BRI RANEZZETREEZLS
o NEF BN RERE P IAABAAE S YA R IAR
BELBEH -

[0041) B AENBLALPITERCS " IREHE - 2T K
BNz ARER - AALER  ELTEHN  RAXFRHK
FEHAFZ A s -

[0042] [BXEERHA]

[0043] ¥ —E AL AR ERNLS% s T EREEEHES
AR FTRZAATRE

[0044] % —E AAE RS ERmMNA % - T EREEFHES
AR T EZAENTRER

[0045)] 4 =B AAEAmpLEEmNAL - FEREE SRS
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BHA T EZE AN ERERBRAETER

[0046] ZmBE AL B RALBELERANL G T ERLEFHES
S5 R iR X TR RN GHRAKRAE

[0047) 2B AL S HEar L ERmAL24%4 - PERAEFHES
SRR FEZBEREE D EZLBRRXALLEHRILE
HzhrarER -

[0048) £ < B AAL R R EERLL s T EREEZEHER
BER TR MESABRERETXTER -

[0049) ¥ +tB AL Hip L ERAAL4 P EREEEHEA
BRBATEZRBERAEZFOBRBALZLHEEAER B
BRAERESH BHZTER -

[$365 X ]

[0050] tape BRI A%~ FERAEEREEE HHER T %

[0051] %482 —B > #EREFHARALEC)  BITFHRET
BAN AR 0 MR 0 SUABRBS B RT 4R B B 4% 3% & 48 (Time-lapse
Incubator) /75 R B €M BAAEARIGEREY » B5H
W ta B BB (D) PR 2 ARHS

[0052]) #irprfe B F 2 ERMGRE A120/ )% - B4 A HR
FERENEQETENSE  2ABTEGFETULAMBH/RIY
(R BT A — E AR RS EH) 0 LEBE R
FWEBERE A ARNEREER L BITHARER

BRE—HEER(E) MAREEEADERTEL  FH

15



1845274

TRRIER -

[0053) 2 rrdashz 12 %14 E5RE A (image) * 2V TR HER
BhVYZHEBEN 2Bk T Z2%E5E @B(TE)R A 4a
BeBE(ICM) 2 # & & & % & b & R4 35 94 % (Zona pellucida)
BE -

[0054] 3% pr 264k 2 12 A2 BB 1% (video) » do B BE 1R » BT
W2 ERS EVTHEEBBARGRE Y E 4 S B
o bR @A ERRA T H E =B A\ 4 i B B (12~18)
TREZEBHFHEBMM XHZTHERE - EERER

4 BA 8% 7 25 (tSB, tB, tEB) -

C[0055) L& RTWMERENB(QTER RBBERAELLE > &

BERERAZETEAUXFRBEMAT A BITR R £ 84
RAERIENER  BERRUERRERALAAERZE
MEGDHEERFET() RELDHZA -

[0056] ¥ — B2 X EBYZRLRARERRIZHS » A&A
ERZFI XN BIMRERERZIME - RDERSH M
HEBZ -

(0057 4B % —H > A+ %BEQ@QRAEAENE AT 4H%
(g1) % & B 704 ¥ A R Ha(checkbox) Z a4 5 £ ¥ 4 3%
(82) % & F 704 F 2 X F 4% 5 (label) £ 35 A\ AR iz (input) 248
£ EFRRE@BARKEBRER ) £ PHR(EDABAKE
FRAF A2 &R AP HE(D)ATRBETER £ F
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[0058] =

[0059])

10060

[0061] 3

[0062]

[0063]

BIREOABBERAAERZF TN EFVHREDA
(28) & —3z4a 7Ttk -

FLME B ETHREQ)ZAMELER ERRITZHS
EEALTHRATEZ  THEMAHERZ 22D F

BAXFHETREXERASEZ -
B4 E_BRE=ZH  EF4EEHZEMARERR T
ZE o BEALERBTEURZICT XBETHE B

EENXA  ETRBAELRBRN I k4EB - B6E 47
KEETEE -

HLAME B EYHERENDZI A AR EREZGZHL
EEATHOTEZ > T hiE4 B A B8 F #(click
event)) fE T Bk X -

LS —_BEEERE > EP k()X bR ERE:
23y REALETREATEZ  THEMEABEFH
(click event)s & LA B Z
AEzmBERTRAA L THEREREFHEEGHEANS
o BERENGQE@QIBEFR FLHE B EAE
THMABELEDTIMARER  ZRAZKEREREHCE
o 28R TaHBTEALIHEE)IENMBMY  REE
AZETRBRTREDERRSERIRTEZ L8 Mg
B bn () A H L -

EWNZRBRAER ERETFHEAANLLETRES
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ANABAL(E2) ¥ Z E AL - BRI bn(g7)ATEE

[0064]) 2t 8 i4n(e7) B 23t E LR B ERNBRBETERE) &
PAETRR F E 2 & R R(gd) ~ THRBEF EHR(2S)RAHE
TR 4 R 2 3 40 F(g6) ©

[0065] A #BFERE R F @B N(0) 20 oo dBABERE Y
A 2 T8R4 R (g R B IANRBL(g2) ¥ & 58 0 B
BZABER > RABAERZITRERER -

[0066) 4B E=H RABEE—B F2¥RETERED) &
FoBIRBBEREA@RTRBATEAE)E LHK
ERERENTTQEAMRG 2 HT T HER
HFRFEERASHEBEER -

[0067) 4 MEwmBE « AABES B ¢ 2 ABAAMNS 52 E
Rib#(gd) R F B HABEARAT E2ERILER(ED
BABEAERERZ H T H(20)F KK EFEREN
‘(A ARSI % AT ERF EFEBA
FRALER AL P ACHABERAERTHEZRA -

[0068] 4 E 5 H HAWERFENT@E) FTHBELAH
@) R ERENBE@QNE_BRELZBZMAE £58R
IR WAETHRERAEZMBRELSREZLASTH
2B - |

[0069] 4B E 2B A+ @T(@AERENE H PHIR(ES)

Bttt AP HRE)BEBEALETZIXFER
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(label) ; X ¥ 43k (g10) % & B F 2 /B HR(slider) TAF

[0070] 354 M %5 H > £ ¥&EQENZ A4 BHR ERRITZIL
EEALETRHTEZ  THEMEXFETHEZTHS,
iz o

[0071) 35 4RI % 2 - £ 43K (@EO)Z T4 A F ERFTZH
oo RAEBRTRSREZ > T THA R S
Z AR Z o

[0072] REx R BA 44 P ERAAEEFHEEHART
o EERENa@E AR axBEFR > FLHEL
B EYXFREAH@)EBETELBZLHE  ERET
REEAHQIOR LR HERRAAMBER > HEE
METHERAEATESR ALK ELBAERHARAK
BRF BFPRBREE EAZREXTREATHE R4
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