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BB T ~ B2t lFE KIEF - AR AR A RIRCR T A & o FTAARIZE
shIE] F FiI 8% 5t (Raman spectroscopy) L & 25 [ B 5@ i1 B¢ surface-enhanced Raman
scattering (SERS)fi# tsAa% (M55 HVERE » AH H A RIS F 7 SRR Ag RN 5 2 2 E T AR -
BB i1 - BRI — 18 a5 B AORIEERYERA0 nm)skEkER » DARF& SERS
FURRYFHNS SRS B2 A EEUERIZR [ AT T IR ok g s S sy Eiat - &
B rh IR S EAES T T S IERH > B X SR ST (XRD) ~ R T EEEE(AFM) ~ 7K
BB T DL BB - EE N M (SEM il FESEM) » t¥fbh T & i 8 - AIEicERER - §840
JENE ~ S5 REE - WA TERE/KE - ettt 7o 8ds - I B PRI
B BRRCRE = A 28 KRR A SE R 07K T AutanHel S R AR Y E il > 2 REE
FITEEESHER AV A - Pl DR R A E R EaES] -

Abstract

N

0

Given the escalating demand for environmental pollution and food safety testing, current testing
methodologies prove both expensive and inefficient. Hence, this study tries to exploit the amalgamation of
Raman spectroscopy with surface-enhanced Raman scattering (SERS) to exceed the limitations imposed
by feeble signals and engineer a detection technique that 1s economical and expeditious. Our approach
mvolves experiments with the wings of three distinct insect species - beetles, cicadas, and butterflies -
employing nanometer-scale thicknesses of silver (10 nm). This strategy is designed to align with the rough
surface structure and noble metal surface prerequisites essential for SERS. Consequently, we capitalize on
the augmented Raman signals facilitated by the plasmonic effect and surface plasmon resonance. It takes
time to comprehensive experimentation, encompassing a diverse array of tests conducted on the designed
substrates. These tests included X-ray diffraction analysis (XRD), atomic force microscopy (AFM), water
contact angle analysis, as well as scanning electron microscopy surface morphology analysis (SEM and
FESEM). An exhaustive comparative analysis was performed, scrutinizing various parameters, including
deposition time, silver thickness, drug concentrations, and environmental water testing. Through
meticulous scrutiny and comparative assessment of the extensive dataset, we pinpointed the substrate
parameters that initially aligned with our envisaged criteria for achieving optimal cost-efficiency. Looking
ahead, this technology harbors immense potential for real-time detection of river water pollution, pesticide
residue testing, along with pharmaceutical or biological sample analysis. It can be contended that this

technology exhibits substantial developmental promise.
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(Fo)akt Al T BI#Er TR = s AT

Al > FEERSEE BRI EEE - WA E D FaVEREE - IR IRFTEEET T —4ERY CNN 5
RI(GFELE4EE »+ Convolutional Neural Network)ilf FLAIIA OpenVINO #E1T{E(L » DAFI#E45%5E
BECNESITEEE - AE MR E M AR EK 2 e ae BT % - B8
MrirS8dE - WE24FTR -

. FWEEBREY ARG AT+

i @ Process

[E24 A EE > A Al BELEGRE R 1 KO A2

2. BEFTHERE
Filter data length = 6406 (R EEFHI SEIEREE 6400)
Min-max normalization
Data augmentation with noise

3. FRMIFTEGETHY Al 6/ AR5

input_1 lambda convld max_pooling1d convld_1 max_poolingld_1
InputLayer Lambda ConvlD MaxPooling1D ConvlD MaxPooling1D
convld 2 max_poolingld_2 flatten dense dense 1 dense 2
ConvlD MaxPooling1D Flatten Dense Dense Dense
[E25 Al model ; 1-D CNN » JEEEET: 6 [ HiskLERs -
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Training process
Adam, LR=0.0003 ; Loss function: MSE
20% for validation ; 5 epochs

HEAER
model acc model loss
1.0 1 |t A,L—— - _[|__7 I
0.5
0.94
0.4
0.8
g 403
0.7+ B
0.2
0.6 1
0.1+
— train — train
0.54 val - r — val
0 1 2 3 4 5 0 1 2 3 a 5
epoch epoch
[E126(a) HEt4E B (max accuracy 98.97%) | E26(b) JHIERAY loss

max accuracy 98.97%

{8 OPENVINO 2R FE( L

Ipython -m tf2onnx.convert --saved-model cnn_model/ --output model.onnx

Imo --input _model model.onnx --compress to fpl6=True -o vino cnn/

Intel® Developer Cloud

Learn, prototype, test, and run your workloads for free on a cluster of the latest Intel® hardware and software.

For oneAPI Applications For the Edge

[E27 {#F OpenVINO : Convert model & Test platform(Intel OneAPI DevCloud ;
Intel(R) Xeon(R) Gold 6128 CPU@ 3.40GHz)
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7. BAbRER
48000ELE B {5 FH OpenVINO:{B{E1% H FH32.9 sec » EEJEZA Tensorflow Y 267.1 sec 910
T 8f2 > i EREZR OpenVINO {B(L1%E 98.88% » T Tensorflow 5= 98.97% K&4JH
DT 0.1% AYIERER

tf_model.evaluate(x, y)

150@,/1580 [==============================] -
341 - acc: @.9397

[@.22426244288110733, @,93072915683038338]

ans = []

for xv in tmpx:
ans.append(vino_medel([xv])[@][e][e])

ans = np.array(ans)

np.sum({ans > @.5).astype(np.int32) == y) [/ 1

B.9888125

[&28 (B ERR T EE

—_ R

2 LA
— @Al

FESEBRPATHEMBE A EE > T RIS T > TS TEF PR - Bl fREHAIR
SR/ KRR R TS SRR EREE T =R 11K > 3B SR ~ &k 1TRIF
TE o EHB(E AR A ZKEREC A FUREERY ROG TR > TS IINAB KRR
FIEKZAVERSE LOD K&V ERIE[ROGI=10" M » {85 o] LUNEIRIAZITERSE - WA &8 H
ftEy & - EREHIRAVE 2 HFI AR HRE 7 10 K ~ 107 K~ 170 REVEMGETHE -
AILUEFIMEE R ER R - SRR E kg ey - EIREREFT] ROG 73 THYRHEIE - 1£
170 RAVEL T FATHERET CW EMGETHE - 7B EIEA AR IIHERER - EhER
TERMREHET RS E SR - FIEERANES - JEE AR EE R RO TG A
R o

24



B - R EEH

RS RYN
él:l E i

(IR AL S g AT UGS R
1. A5 & RE ERER: (PDMS-BW)>(PDMS-BWS)>(PDMS-CW) ©
2.LbifE: PDMS-BWS, BWS #1 PDMS HYEHEE 2 #:(PDMS-BWS)>(BWS)>(PDMS) °
3.LEBIR EERE(107, 10° F1 10° MYFEAR EIEAM AR ilss R - San e EWMEEA - e
7 B5:(107 M)>(10° M)>(10° M) ©
4 NASR KA 7K TER SR /KAl 2 &5 5 (PDMS-BW)&Y i (PDMS-BWS) » 47552
(PDMS-CW)
SINATE F-2/K B TER B KA 2 4551 > #£[R6G]=10" M BF: (PDMS-BW)~(PDMS-
BWS)~(PDMS-CW) » £ [R6G]=10" M H%: (PDMS-BW)>(PDMS-BWS)~(PDMS-CW)
6AF EZZEREE B A AR B AEREE R 100 X)> 1(10 K)> 1(107 K)> 1(170 K) » (1 58/%)
7 LR [EISE SRR 2 Az 5 110 nm)> 125 nm)> I(35 nm) » PDMS-CW &I 52 45 M4 B
% -
(C)fR#E SEM AR FESEM HY4SSREUR » FAFTEHENAVEARAE [ A SR~ 4S5
f50) > FoRFAEEENY PDMS AR fyfats -
— - fEH
FERERMIFT B ERY AR (10 nm $EERDRE ARG R SEHGE » Frlla] DIRFHZE R E /KT 5
BonZ 2 BGEH A AT K gl § 0 FefH RiER AV B ERIZHIREM B A 40
T

FAE 1 REMEA:

HH {1 {hA (EENEIE BEREA
PDMS 60007T/7F 205¢ £J1207T
IRGE 10007T/715¢ &15e &J147T
T 3070/8 X 30x &
e 107t/8 X 30x 2% &
HEPICE 1570/8 X 30x 2% &

PDMS-BWS: (120+14+30)/10 ZJZEH~ 16 TT/HR

PDMS-CW: (120+14+10)/20 425~ 7 TT/8R

PDMS-BW: (120+14+15)/35 &JYZ55~ 4 TT/8R
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