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Fig. 1. Statistics on the number of published papers on Al
based micro/nano optical design.
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Fig. 2. Overview of Al based micro/nano optical design.
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Fig. 3. Dataset construction process.

# 2 ESN HC-ARF HEARISEH S Hm
Table 2. Structure-parameter vector for defining HC-ARF samples.

No. Symbols Range Description

1 8 1,2,3 Structural style of the first tubes

2 Sy 0,1,2,3 Structural style of the second tubes
3 N 5—10 Number of first/second tubes

4 D ore 30 pm Core diameter

5 Ma 1lc 20—40 pm Major axis of the first cladding tube
6 Mi_1lc 20—40 pm Minor axis of the first cladding tube
7 Ma 2c 10—20 pm Major axis of the second cladding tube
8 Mi 2c 10—20 pm Minor axis of the second cladding tube
9 Ma_2n 0.3—0.8-Ma_2c Major axis of the second nested tube
10 Mi_2n 0.3—0.8-Ma_2n Minor axis of the second nested tube
11 Ma_1n 0.3—0.8Ma_1c Major axis of the first nested tube
12 Mi_1n 0.3—0.8-Ma_1n Minor axis of the first nested tube
13 t le 0.3—0.7 pm Thickness of the first cladding tube
14 t 1n 0.3—0.7 um Thickness of the first nested tube
15 t 2c 0.3—0.7 pm Thickness of the second cladding tube
16 t 2n 0.3—0.7 pm Thickness of the second nested tube
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Fig. 5. Wavelength demultiplexer: (a) Structure diagram;

(b) reverse design process.
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Fig. 6. Integrated silicon-based optical power divider struc-

ture.
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VRN K AR AR PR RE T A I ZRde i i 15t . % PCF 1Y
S HAER ANN ZHA, B sE = AT 5 4
B2, 24 50 2T B 45 AT 2. A
BT ANN M 482584, FIHH GAN Al ANN
MYZHA 2%, AT LS IRAE B /N REAS S84 R
PR B SR B U PCF 23RS MEET
TG BB T B T R s T LA 4R

() ()

() ()

Silica

[l 10 PCF 454
Fig. 10. PCF structure.

4.5 RFEHMRLS ANN HEERK

R HEOLAC SOPR SRR | ORI RE ., S
Kennedy 1 Eberhart 25T 1995 4F FF % fit — F i
AT H AR 879 ROER IR T S & A7 R i B
52, PR T AR B A L AN A Y
12 Bl )RR A 2 ) vh o= AR AT 2106 ) 1) e Ak
R, MRS SR LA
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TE#LIE /1 8 & (orbital angular momentum,
OAM) &5 LF B, Qin 55 O 42y 1 —Fh
¥ ANN HURL T RECAL SR AR S & 9IRS 0 . B
SCEF ISR AN N IR | SRR B S SRR
228 B, JCET AL R S BN A ST S
RO PP 22 0 26 A 1 38 3 ) o 22 1 2%
HEAT YIRS OAM AL i CEF G ARk (1 Fi
AT AR 3 BA 5 v B 1505 B R R A48 €5
TR AT IR (Angy) BIICEFEEH. SR 25
AL AL 5 PSO #Z H bk FREAL AL (multi-
objective particle swarm optimization, MOPSO)
FIRAE A, 20T OAM &5 B 2F i 36 0] 1%
T an s 11 fs, R B 5 B RDGET i 4
BRI ASEL, 2 MU 55 AR
LTI ki i 11, DR 28 5 440 PR T 13 1 B
JZ. EidiRA MOPSO-NN H kit T —FEA
fREHLT OAM fEHGET. 12775 7T LAKE G Ff A
2o Y B ), AR DO TR 26k
GCEF S5, S HA RS RE R G245 F et ] 15
THEHE TRz

Input layer Output layer

FE 11 T OAM OB ity AT HR
Fig. 11. AT model for OAM fiber design.

4.6 BEEEES DNNWASMRKL

WAL B (genetic algorithm, GA) J& i1 4L
2= TR D AR A [ S — i R A, ik b
SEE R — Tl (0L AR GRS ) 3 o A S AR AR
Yreerhastdl | A8 | B ARIE SR M AR A S I AN R R
R ZEETEY R RGO G Ra
PeAbiseit e i i A A A iz .

TEAR G2 TS, Ren 45 04 41 15 M 1
PR AL SR s M R ARSS &, S0 T4

T st A% B0k SR BE A 22 M 2% (genetic-algorithm-
based deep neural network, GDNN) f*) Jj % 43 fic
v TE B 40 88 M 58 D 8o o dv i . 7EIX
THTAES, SRR ST rH.O% B iR &R, Jf
et FF 9 2R AW ) 4 ) g S SR 2 R TS ([0, m])
WK ([, 2n]) #B57. 38 a1 b s P2 M O
IR AR w1, TR T e AR
ghb. i, Al DNN AR st %
VR AS SORAS SR, FEIE i Pl FE i As 25
FE G TS8R IR A TR R (figure
of merit, FOM) FlMZALESHL. PFAFMEANEHES
B 0 B R A S PR OCER 1) FOM 44
PEAEAEIA, LU A AR R AR iR &
Wit. SEEENZ)Z DNN 5 Sigmoid #4775 PR%L
FS K 7 i — R TACE SR, 5 DR
SLAHLEE, GDNN B0k HRE S AR 2 1 2 20 R A
Z Bk, FEAH T S LA G5 R I AE i
BEAFERTEOL T, 2 et R G A%
1254, R SF RS BN . 5 LART3ET DNN
Y39 [ BT AR L, AR s G LR R R
P& TIFERCE, JK FDTD JIl 2R 5 082> 1
1R

4.7 BSHMRNEZHESGER

FRAS T 28 I 48 Bk o J LT UL 5 A4
2 ICA L SRR I IR I 25 AT RS, 2k [l
(linear regression, LR)PU, S ¢ [a] & [9]JH (support
vector regression, SVR)F2 KNNBI | Ffi HL £k #k
(andom forest regression, RFR)®Y K46 B £ 7 7]
5 (gradient boosting regression, GBR)® %45 4t
BILAS 2% > G810 PRUBE R 45 44y ] 7R UAS: R A A
RE 114 [ s SR R/ 1 SR R I () A, L,
N Zr— D EA LTI REA bR ] 2 B AR 1
KNN., g5t S L a2 > A KRG 2 Lo i s
(] RIAT 5 B R, AP Ze 2855500, Rl DNN
B AT e B LR I 8] 4 R 58 iU BL A I k. 24
SR, AG TR I EE VI R a] Y A 28 0 28 A5 AU 7 TR R
AU KAV AR IS A 1T AR A8 TS SE 4 iy M e
L. HIE, — DR bR o B ARG BN R e A H Y,
T LR G 75 BN E) | 5 S AR, A i
i aswiES

5 K 4 K PH B L 3t (perovskite solar cells,
PSCs) MOGIRTERE S 5K AL US| H Tt Y 245
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P | A i )2 i AR R 5 S 80 6,
I AR 22 1) 52 T PR 28 (5 45405 k™ A B 8 b it P 18
TR A B R, e g s R R TR
W %) 03X 87 6 9 KR O B ) 58 7. Zhang 55 18
P T — R IE R AL F I HELE DITE A28 H
) MASn,Pb, I3 B5Ek0 AR ST SCHES S Bk
PEREZ A KR, B A Sn-Pb L PSCs Y6k
PERERYIL AL, I3 LR, SVR, KNR, RFR, GBR
FORP AR B ST ML 2 SR T IR AT, B
HET Y AT AR AT R T A A HIL A JE i k)
BHERD LS A7, 3 RS ST T 2

4.8 HMMRHEE

TEMAD G B, BR 7456 AR IEAMES
AT Z A, 38 P LR R 75 SR i
L — AL, BIANTE PR 9K 2= 2k T
G, B LA EARL 3 dB TR A BC AR USSR 52
i IHEF R A FDTD 834 FEM J5 ik i3 344
AT $ 1 J5 2, A Wk AROR A AL 5 4 F I BE
Wang %5 17 32 HH—FF ARG (adjoint method)
XF BT A AR G2 AR A T v ARG 1 T
77 2. DCACALAG =B, B 5 Bl Y %
LAk, HK, U B R R A v R
eJa, LM REFR. FIHZ T R i s
3 dB Ui sy, i f 2.6 pmx2.6 pm 45
T AR BT 20% 20 18R IR AR R S A, 2
SPRIRBRE AR A s, R BCE e oA Ty
(digitized adjoint method) #EAT [a] 15 11, 5 fij
B & e, I e R (direct binary
search, DBS) BIEA L, 27 k0T LB T FReR 42
A TS, PEREILAL AT LAGK B KB HTE K-

5 HREE

FET AL A GEE T 5 — A O Il R
RERETE. HATE HTEREPEN Fabs 24T AT 55
1 MSE, RMSE, ‘P46 X7 1% 25 (mean absolute
error, MAE), 704 X/ (binary cross entropy,
BCE) For 24T 55 i I MERR 58 RSl 3 (2 if
) AR (B REER) . F)H . 2 EE TAERE
(receiver operating characteristic, ROC) [t £& 1Y
Hi £ T AL (area under curve, AUC) {HF5 45,
Hrp, MSE, RMSE, MAE & BCE 5 554 R

1« 2
MSE = EZ (yi — i)" (1)
=1
RMSE = ii(y, — i) (2)
mz:l 2 7 I
MAE = 13"y~ 3)
- m P y’L yl Y

Horp oy, RESHE, g ATIE, =M EPRZ Er X
A LS S PO ) 22 #6175 T R I
J7 BORAHE. R = A8 bn i N [R], SEEXT
AR IRy H .

Fu & PUTEREEOGHEE & &5 51T AT MSE
AR S HOF 0 A RER N, i DNN X}
FCHHHHR A A5 EA T 2 [ Y00 B 39 ) i F AR R, X
F G ARG R R TG B =ik 91.7%, SABi AL kE
BRI HE TR A B, Ren 55 00 R T
GDNN HJIR5 Bl BT h e £ RMSE £
AR ALFE B, I 1000 SEEAS SR TECR 4 1
Y2, ¥ D)% Be Ak 1 JLT 4548 2 40/E 8 GDNN
W28 T, 335 AR R 25 % e, R GDNN
RERVSLIL T i) 2 A 2 BRI fkEE ). Huo
S IS0 FE RO G2 A D8 e A i T T Rl A A i ANN W)
2% BB RAERIBURF SR ANN 2% i
A H— AL PR MEAE R 10 2 )t 3l MAE X
RV PEREEATO0 AL, SEB TN 25 ()4 AAZ O E
IRE] 100%. 2B AR5 5Prill 45 R 2
() AT R A — 2tk

RGN 3 prdl), Horh TP FRoR HS22E0)
A Positive (IEH), FAIFHNAY S5 Positive;
FP &R 1 A Positive; {H 32255 Negative
(B ); ESZZEBAN TR —F FN Fon il
A Negative, H ELSL 25|20 Positive, ESLI5HIHI
T2 H A —3; TN Fom H L5 Negative,
FERIFIN 25084 Negative.

TP + TN

Accuracy = , (4)
TP + TN + FP + FN

precision — TP )

recision = -5,

TP
Recall = —— 6
T TP EN (6)
TN
ificity = ——.

Specificity TN+FP (7)
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Table 3.

TR EHE
Confusion matrix.
HIUE

Negative

TRIEHERE

Positive

?ﬁ Positive True positive (TP) False positive (FP)
U
i Negative False negative (FN) True negative (TN)

SR E R BEAT A R AR T 22 L K
K AFE FEFR (specificity) . Fy {H. ROC {1k
) AUC {EIH AT Fis:

o 2 2 - Precision - Recall
e 1 1 7 Precision + Recall ’
Precision = Recall
(8)
1+ 82
F =
B 1 /82
Precision = Recall

(14 8?) - Precision - Recall (9)

(32 - Precision + Recall

Fy G20 5 AN [0 3R A P8 A28, Fy (E 0]
JE— AT DL R A R ) — 8 R,
M B> 1, Fy N HFREEL, 20 <4 <1
BF, Fy ARG L

ROC iy AUC {H AT LAHDRIS B JEAT DT
#r, ROC ik 19 9\ A b5 ELIE ] 2 (true positive
rate, TPR) 7E£0(H L 55 T 1E 28 (positive class)
A 013, I8 AE Recall ogives B AR B3 I IE ] 56
(false positive rate, FPR) 7E £ I %5 T 1-Je 28
(1- negative class) Y4 A5, JC4E 1-Recall egative,
W PR:

TP

TPR = m = Recallpositiveu (10)
FP FP +TN -TN
FPR = =
FP+ TN FP+TN
B TN
FP+ TN
= 1 — Recallyegative- (11)

ROC M&AEERIUZ Edidzin /e b4 (0, 1) B
Haf, B ROC 4 T 5 B fl 54 FPR = 1
FEL R AR THI R (AUC B 8RBT, EOU 2 A, 90
AR TPR LIS Recallogive TH, B2 FPR S
(1-Recallyogaiive), I BRBEF, J5 BN
I, ARG E Rt R M g EzE A2 A (0, 1) 4k
FRiiss.

Meng 2 8 75 J L4k 208 6 25 1 1P E T 4T
5 v, R 1 X HAS [/ 383 22 8] B HERS R L ROC
HHELSF AR AR, RPN DRI | KNN AR E XS —
YR Ty SRAT 55 TR EPERE RN, R FE WA
P RE S A SE B PERE T 55, A5 R I 12 P,

1.0 H(@ )
)
£ 08 1
o
>
s 0.6
w0
o
2 0.4
E
g 0.2 — k-NN (AUC = 0.9865)

o —— Decision tree (AUC = 0.9508)
0 0.2 0.4 0.6 0.8 1.0
False positive rate
100
(b)

90 _
N "
80
c e
© 70 /7
3 60 —— Entropy, binary-class
<):U [ —— Gini, binary-class

50 | —— Entropy, five-class

Gini, five-class
40 ! L ! |
0 10 20 30 40 50
dimax
B 12 3T KNN, SRR ERE (a) ROC EA (b) W
i i

Fig. 12. (a) ROC plot and (b) prediction accuracy values

based on KNN, decision tree algorithm!®l,

Br 18 WRITEREIFO FE bR 2 oh, dn] Dhid i iy
IS A A OB R o BR AR R AL BT RIROR . H
o, TESE BRI RS E S5 (plasmonic wave-
guide-coupled with cavities structure, PWCCS)
TEFU T, Zhang 4 PO RS E R T — A
a7 L1 2 B5he A il L s 28 5 I 45 9 ANN (1
fig, A F AR

N
Z (ytruei, - ypredi,)Q
0

2 _ 1 i=

-2 =1-— ,
(

=0

(12)
Ytrue;, — ypredi /N)2

HH (Yirwe — Yprea) & XM ANN FI 4551 5
A Z A AY 285 (FDTD £4)); N8 FDTD
READLA% i 1% v Y BN B BROBE A5 e T Yprea 73701
A H FDTD J5 7 il ANN A= B ) B8 88 A5
1547 1 e A R e 2 AT BB AEL A3 901 R 1.0 FATE AL
S ANN BER XA E R BEEA T4k, AR
T FDTD Jik it a5 %, 51 ANN Bk nT L)
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HUAS ST i () T 355 2R

X T AN ) ) G 2 0 T 2R FHAS [R] A9 1 RE T
W48 bR Bk B T4 A AE A AT 55 rp il
i MSE, MAE, RMSE, A4 [ 54 A shpRid 2s
5t 1 KN B e 8, Skedk #% 4 MSE, MAE 5
RMSE, it 5328455 v FH L IR I A B 1 2 v
R AR ROC IR R TIEAN .

6 SELHEREZ

AT B P AR I T 41, B SO IROGET | LR
B O R BT BB PR K FH A HL M L B R
T B A RRR . AT TR G i Ak )
Z. B AT TR U i N AR R T
BHYE S, AR AL s e BT
OB L. WA 13 Fizs, L «27 <l
PRI HRRS AT RN i B
frinsi Hies.

LB AL S i E
40 pixel
2 [00000000000000600000]
I~ 00000000012 4411424 10
‘B, 000000000113 F1:13310|
[IERSRERRREESRREESRIM]
w3 |01111111110000000000(
0717111 £11:1000000000|
0000007 1111000000000
00000000000000000000)
00000000000000000000 |
00000000000000000000}

VBRI A )

S1
S2
s=lm=0s=1s5=1s5=15=2s5=15=3
@ —
e e 0

MRS HUR

-

207033

=

65853 63596 58623

20425

Number
5]

<

=)
o

1079~107 10 7~10-3 10 ~10-+ 10 0~10-7
Confinement loss/(dB-m~1)

BIREH [ i 5 | 5 E RS

Bl SRR =

AREAET)

6.1 “R”
P4 B RN AT T 200 51 T 45
FHRE BT T RIOCLT  FHAKS;
AR RTIERADE R, A S 0%
BT T A B ORI MO T
ATIRRBE DL 2. Rk, #E—20 s AL A T30
BHPETZ o, PB ARG TR T,
XTI R B, T LA 4
P R R IR K 00 B I 23k AT
51, AT LA RO B G 1R R PR UG
QA 7Rk AT 0L 51, T B A PR 19 )y
ROk AT WL B], M S0 BN g,
S ATBUR L 5 0 A5 TG S, S .
A AT 0L 10758, RERS A AT )
K SR R IR, 5 EATHT S RO ROR, ol
AR T AR A5 T,

YRME S 2%

PDE:L(u(x,t),0) =g
NN(w,b) N

T —
PrRCE:

Knowledge

)

Transfer

decoder D

Encoder E

Latent representat ion r

K13 AL RADEA BT R B

Fig. 13. Al micro/nano optical design trends.
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6.2 “g”

TER A BT, X T AR A a8 i xF
G, AR 2 A 05 B S i) 07 A — 0
WAR AR, X TCBE 2 FE B AL (I [] BOAS 7. I,
QR R BT 22 1) O 5 T AT B RL B 2 1 1 i
IR AEH HE T R A RIS, An el PR RS A RO
FAL R GG B ST 1 B . AR TR UL AT 4
NIRRT, AR AL BT, HFTE 8
IR R PR . 5

BRI, an SR BE AR R 5 A -5 R AL
Gi—Ab. MBATEARNK, FAEAMH AT KL ZX LEE

Ge— SR, T S AR A T B
B EER, X — 28 R RO B Sl e i
R,

6.3 «“g”»

ANN, CNN J DNN G5 E7EMAD iy
BRI, R tas AL 7R o R
7E CNN P2 py 364l I, fe il £2 th 9 YOLOvS Xf
GG BT AR RO R v, R B
. R-CNN, Fast R-CNN B P 10 6 0 3 52 . 38 5
4 Inception 4% ¥4 5 ResNet 25 4 41 45 & 42 tH 19
GoogLeNet inception v4 BIAFHE TR, AW
B 0 48 TR FE B AR 91 Sk BT Y AT BRI Y
Peit, BARE AN H T Etit, (Hd T —
A RIBFFE R T RS

3 3 R R X 45 1Y) ) E S ORI 4 1) S0 (B
55 SR A T R VG P 2R I 2 AR | FE N
I ALY A2 FREsE i ek
Ty ) PR SCHEWIR B 7 26 1) FH 4 50 s 2K 3
P4 25 DO 2 B AR T LA S 9 0000 B0 3 v Ay b ASE 40
YRR R, (B ek MU ZREHE T BEHE k. U
MR X LB, AT e /5 B IE “FRAFE b2 Joax st
FRTAR R S Y B X —Fh g Ak ok ) B
A M2 (physics-informed neural networks,
PINNs) (Y52 59900 FF 2 PR i ek — HfER.
M TALGE i 25 4%, PINNs 7EJI 250, il ik
CL R R ELE TS IR R pR AT S 4
PRJ7FRIE AT T 1 22 (B0 2 i 28 0 2% 1 4 2K pR AL
HmA, ik RS 57 8] T 20 . X,
ot 22 X 4 FE N Sk A IR A A ASAUASL 19 I 2
C PR BREL, A P B R kAR 22, S

HRJE VISR R R4S R BERE I 2 P B

Chen %5 9% | F§ PINNs SCBE T YGEF AL F A 7
AR ST AR DR AR g 7 R SR A (Rl A R
FF 6] o R 5 ot 44 D G g AL, IR ] nonlinear
schrodinger equation (NLSE) fi#f: %) AH b 5235 A1 i
PR R S e e B BT 2 A
T i RS S AE iR 25, DLROGET Py 35
B (4 NLSE), A BRI 202 > AR B, G2
BB G502 2 2 58 i M 2 I 4. (e —
AEAJE D Z AR . A REUZ
A 100 MHZTT. H A JZE 4T R R BB RN
[, T4 2 AR 2250530 37 NLSE fif 1 528
IR B ASRY By AR HR IS 23 A 3 A DG 25
R 2 i A B T L7 A A L 2 )5 AT A — e A
AR —Ak. e X 2 R AT YN SR B A AT LASE B
TEBRA AR R 00~ HEATA R0 25

6.4 “J‘—”

I AT BRI T At it mrLiss
2SS0 RO R OGEF R PERE TN | RS A% B S5 1 1%
T DR B AR A i 11335 SR 0 S 5546 . (2,
AT S ey A5 HE 3 SE TN Y 7 — b2z 350 AT fir B
A R IX ST A BE IR AR E B (scientific
understanding)®U. F-K5 AT %l BB} 2= B fig 442 BE 1)
RESEIL YA AR 53Ry = A

1) MER— R R, BT LA H A HL
TCHEE I 290 T BRI B

2) VEH—A “ RSk IE SN T8, ¥R A
MG I 3E S G,

3) N TR REAE y <B4, A AZEXT0
SRGURIEATIAN, FHR X S R A SR B
I I, T ELKESERE I i SRR,

TEYHTH B, AT AL T55— M5 Bk, it
FI AT BA A T UMK S s b A BB WA B
BN EEAE PR B e, R —A TR B R
— PR BIERRKZ , RAIBA THELASE 58 B 241/ N
Ak, T DA S5 OB AD, AR R RS A B A
PR 5| 58 B ARE AL, Rk AL BIFRERS
H ORI R, AR5 “HR 5 A5~

TERET AL BG i d # b, A [m] Py R A

SRSl N 37 87 o S A sV aa = E VNS V)2 7 BB 1B U
BT 1) i B B (A Lyy) FEE 105 BE B (AL)2
N SROE AR BT AR A e, AT DLSRAE
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LER AR 23 )

&l 14

AR S s

eSS Sl
[BR5IES ]

“H I 5 I BB R B R A

Fig. 14. Schematic diagram of the “nearest-to-mean vector distance” metric.

BT RN DG 2R RS S Y S5 AR AR 25 18]
T ARAF BRI S BB T Ir B R & M. ALy,
5 ALy 7305 SCRGABOREAR 28 [B] i i H
(ISP NRASIEAT (o= %N VA TR 2 W SR I ESR L= 7S
e A AR RS, Qi 14 .

TR AR 22 BTG XT R, W TR —AN i
TIAREE AT AR | AT BRI T 51125 | MERE
RSP IR, A A — Ml RE, K —Fh it
5 ATBRIBE N B HAL A e = 3t 2 v —
PR TR 2% > (transfer learning)l*? IH AR
VY Rr =g i libuE s 2 ZNCILEVEPS b S s ak
POk = H AR~ F e AR B L. il
A=, AT LA A H RS 2] E R H AR
SCRCHE P RS 3B 27 ) 30 S SR SR Bl ) SR VA AR
B MRAE > 5, WSt —Fh REAE AE A Tl e
XF R GE A BB A B0, DS 5 s b R
AT HEBh B2 2 BLARE T, M X R E 2590
TS T R 510, 8 5 2 e DA RO
WU (%) 2R BRI R R IS T] 3], R ERAE 27 )
) 1 A A 1 BT X T E W R 40k
B B OLT, & H LUl B 09,

WA ARG S e — AR BA T
WFSET7 ), AHOCHIEFE W R i s i % L 73l | 2k
Yy BPRHEE, AT HR 1 i R ik SERL2 R 15
PRt TR B 7, BAR AT BRI HH 2 A G
W AR IS T 03 R SER, (B 1 2 XS
) RWFFE AL S5 T e

S 30k
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Abstract

Micro/nano optical materials and devices are the key to many optical fields such as optical communication,
optical sensing, biophotonics, laser, and quantum optics, etc. At present, the design of micro/nano optics mainly
relies on the numerical methods such as Finite-difference time-domain (FDTD), Finite element method (FEM)
and Finite difference method (FDM). These methods bottleneck the current micro/nano optical design because
of their dependence on computational resources, low innovation efficiency, and difficulties in obtaining global
optimal design. Artificial intelligence (AI) has brought a new paradigm of scientific research: AI for Science,
which has been successfully applied to chemistry, materials science, quantum mechanics, and particle physics. In
the area of micro/nano design AI has been applied to the design research of chiral materials, power dividers,
microstructured optical fibers, photonic crystal fibers, chalcogenide solar cells, plasma waveguides, etc.
According to the characteristics of the micro/nano optical design objects, the datasets can be constructed in the
form of parameter vectors for complex micro/nano optical designs such as hollow core anti-resonant fibers with
multi-layer nested tubes, and in the form of images for simple micro/nano optical designs such as 3dB couplers.
The constructed datasets are trained with artificial neural network, deep neural network and convolutional
neural net algorithms to fulfill the regression or classification tasks for performance prediction or inverse design
of micro/nano optics. The constructed AI models are optimized by adjusting the performance evaluation metrics
such as mean square error, mean absolute error, and binary cross entropy. In this paper, the application of Al in
micro/nano optics design is reviewed, the application methods of Al in micro/nano optics are summarized, and

the difficulties and future development trends of AI in micro/nano optics research are analyzed and prospected.
Keywords: micro/nano optics, optical design, artificial intelligence, intelligent photonics
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