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Dairy Cow Health Status Evaluation Based on Multi-sensor Data
Fusion and Machine Learning (k3% 4%&)

In sub-tropical regions, dairy cows often run into three major problems due to
high temperature and humidity: feeding status, heat stress problem, and estrus
situation. These problems contribute to decreased feed intake, rumination time, drink
intake, and milk production of dairy cows. To improve animal welfare and increase
milk production, this study established health indicators for three major issues based
on four types of sensory information: a radar device for detecting the respiration rate,
an embedding system monitoring the feeding time, a thermal imaging system to
measure the temperature of cow eyes, and IMU collecting daily activity of dairy cows.
An IoT system architecture was built to manage and process multiple sensors and
working modules. Multi-sensor data fusion and machine learning approaches were
applied for data analysis and model building. The developed system was able to
automatically collect multiple sensing information, which is the basis for establishing
health indicators. Individual differences in feeding duration are significant. Using a
dynamic balance method, the sensing data were compared with the average value in
the previous days to determine whether the feeding situation was abnormal. The heat
stress health indicator included multiple sensing information, and the K-means
machine learning model was used for data fusion to classify the impact of heat stress
on dairy cows. An algorithm was established to detect the estrus behavior of cows
through the information on rumination and walking time and to remind the dairy
farmer to take timely measures. Compared with single sensor information, this health
status evaluation framework can more accurately reflect the health status of dairy
cows. Furthermore, the system is helpful to dairy farmers in alerting abnormal
conditions of dairy cows so that managerial action can be taken in advance.
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Application of a Visual-based Autonomous Drone System for
Greenhouse Muskmelon Phenotyping (#k:%1&)

Compared to traditional methods of monitoring crop growth or assessing health
status using stationary sensors, drone systems offer the advantages of faster data
collection and increased precision due to their flexible maneuverability. This study
specifically focuses on developing a visual-based autonomous drone navigation
system designed for localizing greenhouse melons. To enhance the stability of the
drone navigation system and improve the accuracy of the melon localization
algorithm, we made two key improvements. Firstly, we utilized ArUco markers as
anchor points and integrated their detection into Enhanced ORB-SLAM?2, a modified
version of ORB-SLAM2 developed by us. This addition allows the system to detect
and track ArUco markers, which serve as visual reference points within the
greenhouse environment. Secondly, we calibrated the pre-built point cloud map to
ensure its accuracy and alignment with the actual environment. By combining these
enhancements, we achieved a more stable and precise drone navigation system for
localizing greenhouse melons. The drone sends live RGB images to the ground control
station, which runs ROS Melodic on the Ubuntu 18.04 operating system. The
Enhanced ORB-SLLAM?2 algorithm uses the drone’s images and a pre-built point cloud
map to determine the drone's location within the greenhouse. Furthermore, in the
greenhouse, the drone maintains a root mean square error of below 30 centimeters for
three types of flight missions: straight line, closed-loop without turning, and closed-
loop with turning. The melon tracking algorithm was built using the YOLOv4 object
detection model and DeepSORT object tracking algorithm. To reduce ID switching, a
three-step data cleaning method was applied to the tracking results, which proved to
be significantly effective. Triangulation is utilized to calculate the positions of
individual muskmelon fruits within the greenhouse. Through the implementation of
two calibration methods, the melon position error has been effectively reduced to
0.223 meters. Finally, our system can analyze the quantity and positions of melons
using the images recorded by the drone navigation. The experimental results confirm
the viability of the system, and the proposed approach offers an efficient method for
accurately locating melons within the greenhouse.
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An Automated Online Learning Framework for Insect Pest Image
Classification Model Enhancement (3k i &)

To effectively manage insect pests during crop growth, it is important to have
accurate data on the types and numbers of insect pests present in the field. The prime
way to ascertain this information is to use the image-based deep-learning recognition
model for insect detection and recognition. Making a deep learning model
generalizable, typically requires a large amount of manually labelled data, which can
be both time-consuming and labor-intensive. Thus, this research proposed an
automated online learning framework for insect pests image classification for two
main purposes: (1) To automate the collection of training dataset without the need for
manual labelling in order to reduce the time and effort required for data preparation,
(2) To maintain or improve the model performance over time by continuously tuning
the pre-existing model by incorporating new data. The AloT imaging devices
developed by our previous research were used to automatically and periodically
collect images of sticky paper traps. The new training samples were selected by using
the Gaussian Mixture Model (GMM) trained on the features of the insect images,
extracted by the CNN model, and setting the threshold by calculating the percentile
value of the log-probability of the training dataset. After the new samples were
collected, the fine-tuning method was used to update the previous reference model to
continuously maintain or improve the model performance without human effort. In
this study, the dataset was collected by our system for five years and the performance
of supervised learning and the proposed automated online learning method were
compared. The results showed that the proposed method gradually improved the F1-
score from 0.898 to 0.956, which was comparable to the F1-score of 0.958 achieved
by supervised learning. The GMM sample cleaning process ensures that the collected
samples have certain feature similarities with the correct samples. Therefore, even if
noisy or incorrect samples are collected, they will not cause the model to crash during
the retraining process. This result indicates that the proposed method effectively
enhances model performance while reducing human labor, making it a promising and
resource-efficient approach for improving model performance.

Sample cleaning process
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An IMU Based Dairy Cow Behavior Recognition System for Health
Monitoring Using Machine Learning (3k:£1&)

The health care of dairy cows is essential for dairy farms to ensure milk yield.
Therefore, building up a health monitoring system can significantly lower the
maintenance cost and workload. With cow behavior recognition, the health status of
dairy cows can be monitored. In this research, we developed a dairy cow behavior
recognition system to monitor dairy cows’ health status. Six main behaviors were
classified: lying, standing, walking, drinking, feeding and ruminating. For data
collection, a 9-axis inertial measurement unit (IMU) was equipped on each cow to
continuously collect raw motion data. Our IMU device would then send the raw data
through the internet to our backend computer for further analysis. To label the IMU
data for dairy cow behavior recognition, four cameras with different angles were set
up in the experimental dairy farm to simultaneously record videos of different cows.
All behavior types were then labeled manually into the IMU data by watching the
recorded video. These IMU data were then processed and used to build the behavior
recognition model. Four data processing steps were included in this research: selecting
different window sizes, feature extraction, features selection, and normalization.
Various model structures including SVM, Random Forest and XGBoost were also
tested to yield the best model for recognizing cow behaviors. The behavior recognition
results could be further analyzed for health status monitoring, such as low ruminating
time or long lying time that could be utilized for estrus detection or calving.

e we BISEE i 2 g e

(a)

(b)
(a) The actual picture of the experimental dairy farm of National Taiwan University,
(b) Equipped position of the IMU device
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Using visual-SLAM Based UAV Systems for Greenhouse Melon
Flower Count Monitoring (#k £ 1&)

Melon flower monitoring is an essential aspect of melon cultivation, as it directly
impacts the yield and quality of the fruit. The number of flowers and their
characteristics are important indicators of the plant's health and productivity. However,
one of the main challenges in monitoring melon flowers in greenhouses is the GPS-
denied environment, making it difficult for unmanned vehicles to navigate accurately.
In this work, a remote unmanned aerial vehicle (UAV) system utilizing visual
simultaneous localization and mapping (V-SLAM) is presented for melon flowers
monitoring within the greenhouse environment. The UAV has dimensions of 35cm x
30cm and weighs 890 grams. It comes with a 2200mAh lipo-battery and includes a
dual-channel video transmit setup for data collection and a low-cost embedding
companion computer for flight control. A cruise control pipeline integrated with V-
SLAM through a Robot Operating System (ROS) node was also developed to provide
smooth and stable flight while collecting data. For melon flower detection, an image
preprocessing method was implemented, and a YOLO object detection model was
trained and optimized. An algorithm for melon flower counting was also developed
and implemented to accurately monitor the number of flowers in the greenhouse. The
system was tested and evaluated in a greenhouse experiment, where the results
demonstrated its ability to perform accurate and efficient melon flower monitoring.
Overall, the proposed techniques can be applied in various monitoring scenarios and
incorporated with pest and disease detection, utilizing the advantages of UAVs such

as mobility and flexibility.
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HERMACANTEERAFLERANBA KRB Z R A (BRAKA)

0 4 FLAb4R & —4E & & I 2 S84 (Prussian Blue analogues) » B 4% 2k 69 & 4%
HERTEHN S, TFHTEAILTNR - W T E&TEEMMGTHEGH — B
A — REERE - HAVHEIRAEAE PR AL BB R P mAEE N FT X ¢ RimA R
147 EAFpHAE A A3 - W B Ffow » AaNpH =189 T4EER - pH=389 TEEIRR
PB4 o AR FUAL4R B An e B o LR T 0 RAVES A A B FUEsRZ
TARJE AN A RE (kS48 P — AR EER T ) 2REXRA -
AP EREERG40.75V vs. Ag/AgCl » SIERBIE M £02~3 mM » BEH
FE ) 562.4 pA/em2/mM - IR TR A KRB Z 4h 0 4R FUALR L E R ok B AR
B AEMEERMNRR YT REGR S R B A EALEN - Rk
R AL T LR A % A 69k B RGRIA R o

B — s fLfe A dbérasdEir P (@) pH=1(b)pH=3F ey BM L Ep i @
9%
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B = T4 B0 X TAR TR A RE 8 R BIMR & 4%
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FAMAEREENBERABLERERA S FHORRA(ES
X)

AARREREARFTE FPLEETANESAER ES BBEH F
ABABERRZIRKE  BILEERBELERF N - TABMF AR O RIL—
FHA NN EHE) - ARERRESAFLEEEST (WEAERHT) $XH
& % &% X (e.g. nTAS 2017, 2018, 2019, 2021) # % » —B LB E4] - —31A
EEEARR c BFRRRELS T T = @meh B :

A BT ZERAZ R (eg B HARAARNY  FTHEMEKG S TFE
3)

B. THHXFTHARKRKRS R > 2] R 4E  BPof{am -

C. HMbEHEBEMIELRR  BITAHKILTEZE o

Bk R TREZN (B3 X)

AREELRITES SN BRGEHREEPRAREAN  HEEH
P 3t ) B 50 B A o R T AR BT

(A) A E Bl REAT s 3R R 4o B, 43 Bf > 61 3 o 3K 82 4m B 89 R<F K0
W FEAFIEREAT R G E - R E B AT BT R B AR AR AR
VR BGEE s nF ERTEH()E 3K R~F R a9 83k~ Q) R hE 3
#m it (Circulating Tumor Cells) ~ (3) % 4% 8 4z £ 3 (Nucleated Red Blood
Cells) » (DA tapa i b & i h e o L B A RAFE - 3T
A REBATFIES R - B BIR g 3fem sU & » BB BAT 2 2 61F R uiT i
#% o

(B) B Ry HEE A S HMB AR KA LRT UE o MRIRSE
R RBIRE c AR REER £ Z ) benchmark 2 B 548 B £k T 42
A B (e.g. Haemonetics) o B AT A 50 A% R & Fi 7% & o B 48 145 R 47 A1
RATEAT AN LHBAFBIREZNNERBEBERY - %32 ARE
BRBFIFH X~ WE FRHH L -
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APC/ABSH m 2z #4#3% L E s sh g 2 B R A LR EBILHER S Z4 2
B AR AL Z AR R Rk Y R4 1 A R, SEASTM D638-
14 2@ b B F > 24 BB-K % F KR R IISO-4892-3:18 47 4 4h A B
BREACRER o B4 A B SR AP XER BT AR BRI E o SR BT B S IE IR R
B MHBGARNARE] A BIRE TR AB R KA 2R 5 F0 o MR FABRRP
AL EHR T RGR AR S RG T @ AT @RER A RT ARG R
o EMIEREMHZRESES BT ZRSEVTRRBLE RN E A ER
LA MM - SRR RETR SO FHEE RMRR o &RET
AAREHT #HAMNERAKGHAHARBALEEZR RENMHARELEN
A7 T AR Bk 5 A7 SEAEARIE o 42380 BB 26504 N2 Ak B AT X B A
o BARWTERLERZRTHER » w70 IMa B2 EABOR &R DR A
W RBEYE -

B EHAN LB B B S A B
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RAMGCEBNETRANZLERRE MR AE/L BBEE)
RATR L BB FEERM A% > ANFRIGENERIEE 2 K HEEE
FEAREBAZ RN - A AL EMESNBERBRFLEETTMNELEEAR
TRAZBSDZEER ) ok AL EMEAREBERZBEHE - B
RN 4R FBAP R BB TRBI R B 8 R BeAT AR T X AR o th o R ERm 4
W EARRIB S M MBE > F—E Ry ZTEH £3297% » ¥ T A 335
& Z Ik 4 e o ﬁL?Az#H&ﬂﬁﬁ%#@%%%% PriR AR R A AT
TG RIEIE % R Z AR A -t o [ R B AEAY s > SHHBIRIR 1 5%
BT BB EHERIMERZETRRER 4T - BHE BB Z R
TR & A 4 % > 3% A LeNet-5 (LecunZ A, 1998) 57 & F il ol 38 1 #4477 #2145
B\ 33 2 BB - W A X B R AR R R TA% > G B R ER2% » B
ﬁﬂﬁﬁz%ﬁ%ﬁ&%ﬁﬁao&ﬁ%ﬁiﬁ%zﬁﬁ%ﬁ%%ﬁmi%%
WEATE RIS R AP QAR TRAE R TN B E BT R
BHER AR - BB AP SR L 2 RACRAZ - W BhAR B ik dR 4
B RAFHR S E 2 38R AT

FN B AR S I B R R Sy ot Pl R TR R R ATHEECE N &
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BRENRILRR ) B BRI E S TAF

e (BEE)
FORLHErBXEHAEATRAN T EAKRERTZIEFEZAMS &
Bdho2 HAIERE G BEAE BN FRE e MBER ) FK
b 3T g TR 2R R AL o AN AR T o B IS e OB AR & X R AF T AR
— R RABRALRA A RADSMAETE I M o AR P RS AN
BHMARAN L2z oWMEF  BBARENFERKRATETLK  BILKFR
BHELR A A BARIERARHEZ SRS - —F EALN BRI EL
ZHB2E T ANTRRREZ RS N R oA FiBU-net2 W X A g HF A
Rty Rz AR EE - R AR AIEEE - RBBARBASRS -
AL A A 80004 2 4R B R £22000 2 813X B A AT AR » T 70K 4E 2 3 BB R A,
AN EHERBRBAZR A o I RITBHEZ B LRRR TS
LB AT AR T2 AR - AT IR S TR RAEE 8B 144 5 T 4F
A Z BT R RAFFHMAE  RQB192 N T/E R H A 5] B E

— convolution, 3x3, ReLU

. . 3
L1616 —> downsampling, pooling 32161
—> upsampling, factor =2
> concatenates
0
a .
P batch size: 20
o
a

learning rate: 1 x 10°3
64 =¥

— Loss function: MSE Loss
................................................. . {
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Tl B F H B RIVR2-CL C289A R T AN B JE P4 ey dr o
SR TN EETEAE T RNERER AN FCIe Ty A RES
A -

RI RZ 4.0 .A G
Ry 2o F
——— § G 0
[ " " + 38
| || £
+Uno- ot U - W7
2 16
Upe ™ [/
o 35 B
3.4 ®C
334
O D
3.2

0 10 20 30 40 50
Time (seconds)

W, /@Z——F éxipﬁﬁgﬁﬁ)fiﬁ]’ﬁi% Ffb é?ﬁ

64



TOARNEARAZESHNEH > EHRATLAORELE (Fik
&)

AARERAWBEARRNMAZREETHE > 45 &1 6.118mQ) ~ 235%
(11.119mQ) ~ 33%(1.802mQ) ~ 455(6.678mQ) - & k4553 T b A B 4 T FPSW
80-27 TR A XM AR EREIE S LT 3.65V » URIR TR R oy g4t T
JE - Bl P9 A £ 3B K (235 $235%) A0 P9 ra A8 3 (158 92498 )2 B i 3b 3 LA LL R Bl
M MEBHAREZTNORE A BHEEFPSW 8027 TR AL AR TR
& B APEL-304] ERETHBRAREF AR BRUARB W ERETHE
BeskER - 55 #AT=ZKKE - 5 HER10A ~ 15AF020A0 E i - A ERK
EE2T5V - RAZAIA GDM-83428 41 & b A Fhk & 44 28k R A9 B i An 85
HELATE AULBRELIBTOXETFTAEIBATOOEE > 5 L5
BHEESZIHE - AI0ARER  ARSWE TS AISAKTRFE T3 H40
BEE; A20AK BN N2 6T EMBATE NEAMEERZAES
A - AP EEWERALNEABALZ LA EI0ATRE - E452.12% i tb
BT 23 Bt AR A% A=A ERTHE - NIEARE E I 56939
BILBIE RN £ K » K dn £ EbplE ) SPEZRMNTEY
FILXBAATRTRBRAARLER  ROTLEBONELEHE I Y
BIEFHRK -

I R BB AT —RE R BIARMER 1C KT FEINMAEER
KA RO BASBIZGHRD 9.17% 09T F - NI E T b B B & A&
b 5.94% wyEE > BN E R R E b B B Lb P T 60 E b B R
YELEHTE -

ok BREBRRIHBRALES  REOTANNMELF T LA mREARN
TG EARTHE - SHETNEEESCLAMBESR L ERZTKRE Rt =z
MEKRBONEEELEEE - HARRANREETCABTHR A AEE  BE
R ERBERE - Rt TR EBR T > 6 TARE G N AR 245

TRATREBEZSEET AR
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AR 40 B AT R R 2 B8 A KB IE A AT ML 2 MR AL (R 3K18)

AP ARSI AREAENET > TEHERBNEF - HBHG > skt
SHRHE BERAREEGE S RF TR - AMATR AR KRR % ATER
b 1% AT R RATARAL AR A AR H LB R 2 — » 33 4R K AR RDBOAT R i 4 6
M1 (Extracellular matrix, ECM) 3 #% & 7 & JR 48 8% (Scar tissue) &K AF
I AE - sLiB A2 Bp B AT 4k 4e1k (Liver fibrosis) - A R ABER T EBAME - £ F
CPDP A4 7K# [d Chitosan-pheol (CP), Difunctionalized PEG (DP) FAf & 5z,
ZBEARASHFEZMH] A AMBIT A2 R - BEARTR TR
P CEFEET CPDP aRAGKBAUTEHEMNE (1) BRGBBEENAT
A4t (2) K& 0.5kPa BEATHART 2% A Q) RERBU LT
AR BT Fa] o 2R 5 A% CPDP B A /KB AT i — B AEANBE N B » R M€ 3]
BRERME  EXBERT N RaEAHFERRRIE - Bk > KRR H
— 3445 CPDP Bl E6 KB &4 MmiibiThi i d (Decellularized Liver
Matrix, DLM) RZLERBZ MBS -E XK A DLM R4 FLER BB BT
DEAMABEEG BREEMY » B bR #T DLM R AR E RAEIL89AR
Al AAE G L9t CPDP AR & KBILAIER « AR R 69 5 =35 HAIB L
EBAEF R F AT 42 B3R (Hepatocyte spheroids) &9 % f5 7 X - 3t & & ASAME#3 Ak
M & %= 8, (Human umbilical vein endothelial cells, HUVECs) # sk ¢ & HUVECs
&4 BT 40 B3k (HUVECs-covered hepatocyte spheroids) LA # 48 & % A0 45 4 BT Bk 48
2 o 1% HF AW A 4bsi (Carbon Tetrachloride, CCly) 45 &35 & & b4y LA & S 42
INRT 45 4 AERE R 5 38 454 CPDP 782 ~DLM - A 4= a3k % HUVECs-covered AT
e Bk » . CPDP-Spheroids (CS), CPDP/DLM-Spheroids (CDS), CPDP/DLM-
Spheroids and HUVECs (CDSH) % 48 %] 2 #4045 & AT R 40 4% » b 408 H & A 7
AT 4k 4Lty k48 - #A3F CPDP B R A KBTI AK TR T EA R E—F
BB - AR RIEGHRE T T EFRREYE -
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A5 R GIt-HPA-DLM & AW AT g R AW 2 Sk (B

&)

FFRAEANBOHILAR T EERZNAE TR A TR EREEE S
R HREME TR RMAFAFTRRREERY RMEAENAED
B2 BIERRE » FERTHECELEEZFRILZERRAABRT ALEZ— -
BRI E 0 B bR E (Decellularized liver matrix; DLM) B # Af 4=
BB IE X 22 > B R N2y HN AT ta ok fE A 4 AF 23R o (2 R dofT £
Mm o lbes H B Fmae 4y DLM 2 & G &4 R %% DNA %33
B E ~ A B R RN R B R R T 52 A A AR © A
A ARBEART R T BEGHR i — 2% DLM A KK 69T 51t @ 48 A4
ot FEFRA AN AT BREICZFILRIE - AARE -0 XL EFH
B EST A MMM > BARKILAMMBEHRETREMEN > EMHEHE
i o B 4 45 B A AT - SAE B &\ AR AT IR i MR AT AR RE 2 2 R -
AP LB AR 474 DLM A K JK - R4 Gelatin X B M A i B A AT 4a
B gt B RAMARIEE B & A B2 A K Glt-HPA-DLM (Gelatin-
Hydroxyphenylpropionic acid-Decellularized liver matrix) » 3t 7 2% 4N B B F 0 #7 B
MM SRR 5 FE3R o AR =3 BRI A K BAT @ e AL A 6y 22 31 R
FAbis R > #] A w f1bss (Carbon tetracholoride; CCls) 3% & d AT 4k 4L A >
3t &5 A AT BB T Rk 69 GIt-HPA-DLM 34T & 4676 7% - LA — 3 48] Glt-HPA-
DLM #7738 WAT S 4= 8 X H & - KPR HIZF GIt-HPA-DLM K R A5 B IR &
R EE ARG R o 30 AR AT RRIE B Z 06 B 4R 07 64 7 Tk AR BT o
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BaE o BATEG PRy e ETaseE  tENETAE—R
REGRE B -FER Gk KRa Exh RE %#2)&+EEAE£GE
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HKBWIRE ARME (REHB)

J& #8288 (Light-Sheet Microscopy) 4 & #1903 5 » 3 5 R J& K BSR4 %
FAhuAT B8 R &k k(Bessel Beam) it 1 o 143 42 BARRBEAF A RAE K
PYSTARIR > E201445 FE 3 B A2 RATIAZ T RARS -
bE BRMERZIRSG] o AM AR TR RE R T A RITERFHE T ORES &5
KBS HBIMERLEZEH > BRAMKRAEILETER RGN - R
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Efficient Single-Cell Oxygen Consumption Rate Characterization
Based on Frequency Domain Fluorescence Lifetime Imaging
Microscopy Measurement and Microfluidic Platform (& % #%)

Cell metabolism is critical in regulating normal cell functions to maintain energy
homeostasis. Energy dysfunction been identified as important factors causing
various diseases. In order to monitor cell metabolism, the oxygen consumption rate
(OCR) of cells has been characterized as an important factor to understand cell
metabolism. OCR of cells largely influences cellular functions leading to various
important biological responses. In conventional cell analysis, the cells are
characterized in bulk due to technical limitations. However, the heterogeneity between
the cells cannot be identified in such characterization. As a result, single-cell analysis
has been proposed to reveal cellular functions and their heterogeneity. In this research,
an approach integrating microfluidic devices and widefield frequency domain
fluorescence imaging lifetime microscopy (FD-FLIM) for single-cell OCR
characterization in an efficient and high-throughput manner is developed. The
microfluidic device provides an efficient platform to trap and isolate single cells in
microwells with the buffer saline containing an oxygen sensitive fluorescence dye.
The oxygen tension variation within the microwells can be efficiently estimated by
measuring the fluorescence lifetime change using the FD-FLIM during the
experimental period, and the OCR values of the single cells can then be calculated.
In the experiments, breast cancer (MCF-7) cells are exploited for the OCR
measurement. The results demonstrate the functionality of the developed approach,
and show the heterogeneity among the cells. The developed approach possesses
great potential to advance cellular metabolism study related to various physiological
and pathological conditions with single-cell resolution.

(A) Brightfield images of the cell trapping process from the empty microwells to
single cell isolation in the microwells. (B) Fluorescence images of the cells stained
with nuclei (blue) and dead cells (red) isolated in the microwells in the device.
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Study Sprouting Angiogenesis under Combinations of Oxygen
Gradients and Co-Culture of Fibroblasts Using Microfluidic Cell
Culture Model (& 4% 4§)

Sprouting angiogenesis is an essential process for expanding the vascular
systems under various physiological and pathological conditions. In this paper, a
microfluidic device capable of integrating a hydrogel matrix for cell culture and
generating stable oxygen gradients is developed to study the sprouting angiogenesis
of endothelial cells under combinations of oxygen gradients and co-culture of
fibroblast cells. The endothelial cells can be cultured as a monolayer endothelium
inside the device to mimic an existing blood vessel, and the hydrogel without or with
fibroblast cells cultured in it provides a matrix next to the formed endothelium for
three-dimensional sprouting of the endothelial cells. Oxygen gradients can be
established inside the device for cell culture using the spatially-confined chemical
reaction method. Using the device, the sprouting angiogenesis under combinations of
oxygen gradients and co-culture of fibroblast cells is systematically studied. The
results show that the oxygen gradient and the co-culture of fibroblast cells in the
hydrogel can promote the sprouting of endothelial cells into the hydrogel matrix by
varying the cytokines in the culture microenvironment and the physical properties of
the hydrogel. The developed device provides a powerful in vitro model to investigate
sprouting angiogenesis under various in vivo-like microenvironments.

(a) (b)

Fluorescence Lifetime Oxygen Tension
50

Wall Width
50 um

Oxygen Tension (%)

——— 75 um
——— 100 um

> 0 200 400 600 800
50 = 0 x Position (um)
Wall Width = 50 um (ns) Wall Width = 50 um (%)

(a) The measured fluorescence lifetime and the calculated oxygen gradient profile
within a microfluidic device with a 50 ['m-wide wall between the oxygen scavenging
channel and the hydrogel channel in the experiment. (b) The measured average
oxygen tension profiles within the microfluidic devices with three different wall
widths.
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(A) Brightfield images of the cell trapping process from the empty microwells to
single cell isolation in the microwells. (B) Fluorescence images of the cells stained
with nuclei (blue) and dead cells (red) isolated in the microwells in the device.
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(um) ~ 346k E(mn/s) RBEFIRIE S @ RIBHEGH LY - KFE ERHZOH
o HEMRMEN B AREBERIRGEL T84 R5mm x 20 mmpE £7» 4
R L 33 BIF R R 1500 mm/s » Pk A8 SR RS0 KkHZ A BE & fw T A TF
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FRAEBERETRE BRI BARAETREZ oM (THEF)

R R R v B B e 3 B — AR A R o472 S AR AEAL A
HARERA M IBFEONAERRELETBE - F—  aETHAERETA
& A E % 4300 W/mm? - 4 E 4 230 W/mm?2Bp ] :£ 2 48 B) g9 12 a0 &
TEBRARZBERAGIIE - F=  EFEHBRERERETHHL T ZMBREDT
& A526°C » T B F 41 JE48 ) 85 Fd] Bh 09 A0 44 08 FE £438°C » #EiE B BA AR ah FA Bk
R Fw b EO6r RAET S HAMT AR R S ERETH mT
TRtk B E SR ERIEF]772.21°C » M8 EH 4 F£2]965.19°C » 23R E 4w
ITRRIBOSHNBEGFICETH T BERRAEE MEEH T B
iR 6B AR 4 B tm N AR ARG » AASEEIT B AR E Syt i el & A
ii °

B ARBEBEBERTERE B RS TR TR R B2
B BB ] S AE th
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" HIRARXAEBARAZE
ANEEHR L EEAL 1 4 AR LA S & -

1. ¥ L 95(FF 32 & R 45 T24%)
RASAESERAERAKBLZZHAR(ERZ
P42 > BRMRER)

% A RS BT B Y FE AR MR B BT TAR R 1B A 4u’
EEEEABCRELZEROERERE P EE
EESGLEWAE - EmhadBERBHEATNERERE

LAEAB B T L RBITHENER > ARG IEHEETR S “

B RKBE R REHAGHES AR ERMEZ - Rib,

B o2t EBASEGERER KBEHA RBEAED KSR IEAR - &
Mo B R EEMARBAN R MALERSBAMBEER > BATER K
BHBIEIEHER  BHUAAEHAZPE R c BALZHEIERIEMNEE
FHAR ARG RN - AR AITHENSEHXE LR LR ZH AR ER
Bl A% 1R T8R4 ( InGaAs ) # 8 64 & R R AR A4 - A RE B BE [ A4 900
-1700 nm » 3t #] A LabVIEW¥IMATLAB R £ 2 X 84T 42 BB B 0 54 - 2 %
R TEEK T35 ZRHERERMETRE  BIELAGKIECTESE - FIRAGRME
FIR oHr o BEBRRRIRER B WA EEFEF9468% - ZEFREYF
( SNV ) $iat A E e B2 R IT RN H IR 3 K BB 31 ARt % & - 24K
BEWNEGE L EEREDE T RRILIIR - AR EKF e 58 IR R
HAR BN BATE R RBEAKELRR] - KEL TR TR 0 A EIMR
KSR & (HR-33T )» 348 A T 10B A T #4720 054800 - IANaClAZ £ 4%
BliREIO0 ~-2.971 MPa SE & KBHIZEM TSR FARARBTEER K
R AZEARIE o BB E B L1698 R 199 B R iT KBS ER > LR
A -0.446~-1.911 MPa » 4Z % £ £0.284 MPa » 34 3% {2 4% & K & 42 7T M 8] 84 46
BP9 o 3 B KBS 64 TR A 3% A 15 B35 P i % ik ( MPLSR )4 3£ 31
HoM &R o A ¢ 160081 AR IE 4% 3% £ SEC = 0.129 ~ & B 47k & 43
rc2 = 0.779 » X X BB MAZ R £SECV = 0.17]1 » X B3 4k & 4 $rev2 =
0.610 ; 19914 A A E 404% # 3% £ SEC = 0.201 ~ A% iF 402 &£ 4 8 RSQ =0.814 »
R ERFEAZ IR ESECV =0.230 » % L5k 2143 1-VR=0.755 » i& dftik
AERBE TIEwIF e FARIAE N &R - AR TP & dh A SLYMPLSR ¥ R K%
SRABE T E RN ER B ES G FR LKRERE B ET X
ERERGKBESAE » BBFWHEATHRALT AR ER KBE A 8)
HBAG - AFFREILHRR 5 >~ JEAUEMHEE R KBH Z R A KRBT
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2. FEBE(FF A R FHIR)

EeSERAARNEREEREZIERNRAR
(FTHE3 > HhiELR)

ERAREZHLEEZHEN  RIBIRZLTEEMES
Sho R AR RIS L ERA 6 BN T A
BBRERERATEH THREREMPEMESL LA AN HB) :
RENETERMEREEE - AN LR G MBI ERR \
BER AL BARRAEREELE L IAREHBROAR - &
PER SRR SR ERREEREER 24 > NERSERRLSH > 05
RENBEE €2 EBRRBENETER  AARUET HRKEREKRSL
ARG RABESE B ERBSATHASEARENETRT -
TR 27T AN RS AT REESHMAMEREREBBGTIREME - 2B
W BMEEREEHLBE T U REFZHFARRKRES S A H £ 8RR
RSB URARERAR T AR THRBRERTH EH A ETHHZ
BRAR RS BAlE X Mey BB B - IR | - RFMERER
#5 3t (soundscape indices) ¥ &y # & 45 5 35 3 (Acoustic complexity index,
ACI) » 2 & % # M 35 2 (Acoustic diversity index, ADI) + # & 35 4 & 35 #
(Acoustic evenness index, AEI) ~ $83% )% (Spectral entropy) ~ 2 # 34 4R £ & (RMS
Energy) £ 2 R EIL LN FT NI - Lo — B W& e GILHEH -
BMERSEERSLAERANGEY  BOBBEREE WmE - LEHILAE
BB EE M LORMAAERD KB  KEF=FKETEIBHHEIL
w3 ARG S EIREAL - TREICEE BB G MR SR 1h - ANY
DA bR AT AR RATARE M AL R (Random Forest) #} 8 R & #4731
B FHETHEBA S RERRERETAB AT R E 0BG HNEE - EE
080 FUAEREHINGBA » EikEaee— £ 084 Z TRAFER
RMEZALEADUWERDBHE  ERASHEKE ¥ THERARTHAK
HGALRE > LAEREEE RN E T - FH P ABARBE TN ST AT
IR HAREX R BB B ETR > WK R RIFTEE R BB R
R o
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HERATAERNAAZ S TRAB @RI HEE S
(R TFE hiER)

AviRIggk - AR RED G T REFIE - AR
RO EZTASLY  FIEAGHERRRALE
8 UEEBEROERNEHN B2 LR EE - £
ZATARTY > BHMAB—HEEATLHERNAL  ERAER
BESKRN -E2R RENEAH S EZEFRZHIIE
BE—REMNAAEBLIELIAARIE - Al ARARRE —BEANELR
BlEB A HBNAR ARG P4 A S URBIEE - Ba-TUAREE A& > 248
BREEHRAE > BEBE FTRMNME - FROWBBEEEINFENETEE
BABT > EHERNALBBEZ LEIFARE L - kosb— & > BAEL R LY
FR O EIRBAELRERAAZALYRAEN  MAEEHETHERAZ % LY
AR LA

B3 % UGB AT A AR E I S Rk MEML > Wit aeyiE A
B R Ao BEAE o Fxid > AAMER| S L 10 18 B 6448 A BF R 2R 30 R 8y
WIIEHE o A BRI AL - BB T 0.04 TRPIFEF T - P
BFE 5537 2 REMERGAEA M P - A8V AEFE ; EIMIEREAYEIL L -
2% Wi-Fi 94885 » R EFHURA R T8 - R ARH 10 2 R uyi@3RiE
B K| 30 AR -

Barmit  BIRBELEEEAPBEREBEILRET  BAREBEAGE
o BRBWEZARIE : § —A%IABAATRSRTHETH; $=1%
FIRABEHFESHN > S RARERNEN > REERFREHLE R E
B R - BHIRR > AAEKEIE T THYIELKRREET - B3RS
KETFTHRREHABEREZVATHEE  CHARABIBERGESKESFH -
SPGB M o A BB R EEIR T A gRA AR s SR
Mo BRARAEE DB REEARRBERAR T ZEAMM - Ri&
FBIERABEKERETR » ERABELERR LENY P - RFEE
B EAKE - UEBERETHESLERE B8 AWS RELER » ¥
ERRAGMEETRLE -

BERMEBEARALRBRANBEEBFINAZIZMLARE
RICGEER ~ hiER) -
BATAHRAGAAERABRANET  MBETOEHAEK
RABERARTEEY— KER - BAHATRE BERH X “
BHEEZH/AREANER S BIERR P T AR
TEAERENL - K> BB AR TMEIE A S bR &

N ok

~—a
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R TR AR EREDROERS - 2EHE 8 RGB /BB T 34T
HHAER - REEMBAKE EEMALRABRARGRET B HERZIZ G
HEM LR B TRHERENER - AAROBARA ERFASK EA T A
ArUco Marker & ORB-SLAM?2 - #% H 4% & Enhanced ORB-SLAM?2 » ‘B g B s

Enhanced ORB-SLAM2 {32 35 /5 fE 18 R 45 0 09 e A 4 R AR R 46 49 ORB-
SLAM2 » 3t & A EMALKTNRE P ASHIAT AL  FIRLEE  BELEE
RATAEFS » B RAT BRI H AR R £ S 42 30 25 BAF o gbsbh » 3B AR EAE A A5
* I E L T LE ML B 89 MapAruco ¥1 A T 2889 ArUco Marker 4 & % 4 Bb
Ao REMAMER YOLOVA R 2 BRI > AR 2 mAP i3] 0.96 -
DeepSORT 3 #> sb 18 R E AT R B B HAEF o 4§ DeepSORT 8416 #i 4 R 2B = %
B BRI A RS EBRETEHR P ey ID switch i 8H-F34 583 8 FHE 0
B EPEBERWZ B BERFTEMEFANFELNRTERER &
ERZAREEELFEREME T ERFZIRETME RS HME R B A IE L
A 54X ArUco Marker 89 R IE % S ERE - RIEZBREME Y HRBE
W 2758 AR THE 0223 AR » bR FERBTMEFLORETERANE
BEREXBHMEAL -

BERAEAHBAGZIFLAG LA XS T EHE ’\

FERFR ) :
VM A RPN SERRARHEREALAZNRARE X —
— EMAFEREHNER  FRAES  HEEFLBREERR ‘
FHRA B AREELETORLE HNRBREREFZZWMER - ,
EREZINAMEENBE > FRABNFTERENESEBARIEIE &
TEFRENERHR - AR EZAAMCHE L -2 AN AL EN ST
% 12 % # (intelligent integrated pest and disease management, I’PDM) » {# F 48 #% 34
Wi as THRREZEWRESLEBART - AU B 49 A1E1L PPDM %
SV PR 6 E SPRRARA - EH R R EE ST AN KIMEA SRGAN
HARE B > ANBILESHBROREHN - BT FELHORTHASHE
A b RALZBINGG BN - IR S PRy AR o AR5 - RT B RHH
HEH0ik s REZAEMOEA R > ML REOEE > SBELZHHED
DR REFE I 4 2.7% ~ 2.3%81 4.4%84 Fi-score » sbh » KAt — & 8 #Hibsr b
BELYEM A PPDM A2 % BIEANES  FEUE R LW EL B2
IRE - BFA IR E R EATEAIIER - A AR ARG R L)
R FOREAN BN - T HFBHFRFEELL  BRAEMLEHL
I EARRBATERE » ZERIMIE IR - AR EFE R Z ] 69 551
A BB A BbR AR ER R BlRay iz - ARG RBT  £AEA=
FEMAWBRE BB EIRT » AR&EHBEBLIER TR Y 2.6% 2
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5.8%#y KB - 4 &A1 A MQTT » ZMQ #1 TCP % 4k Stk > H4bta x2
BEMERIES PPDM 24+ - & A AMEA B EiTRR L » #1
AL A AR LL VT 32 2. 7% 8 50 AE R T o PR ERBEAEAL IS - AR R IR AT B A 4R - 1A
{# F Arducam 64MP # & 5 4 &9 Raspberry pi camera v2 #8445 48 » & &4F5| 4
2 4% DPI 89 %1% » BAT R tafi 6 E S45 4 BIRE R BT - 1 A M AAEA IR
&)y FEAE R AR beAE R R e A 0 & F 4.4%8) Fi-score 42t o

EANSARAAMELEIAF A RNRERTS 0
BERAKZHBEGED > HhER)
AR BARRMAE—EHLFERER A% 2% S AR ¥
RAFAEHBEOARESL2ERM AEREEREFEWE Y- M
FIR DA ZEEEENREZEEA  EIF B HE ERR
A BB F Rk R &5 RIREE A BRI E R A %
AR AR RE LR T B A B AT EEE o A
BAEH A ELER X > A EIEE ARG PR SIERT I8
R EOANRERRA - FRBELERNZGEA SRS EEEEEL TR
BEALE R FRBE - e R ey A RV B AR 80 B 4tk o sboh o KER
%23 7 Docker 335 > 2 E S AMRF - ML E Ao E S RA B B3 R TEH
WX AT EEBAATARRERE THERAIN - AR T - ¥
STHERKRFROBEEMN A% > BEFRBE S REGE TR A - BRI
Fo 3 RIBRGFEEAL  KEEHTAHMAOERAEE T AR EFIRA
FOBBEERASE A AR BRENFELERL EHTANESR
BEIBAOBM - BB 5 ERA BB METES KRBT F 4560
FIAZRTOLE TS - B2 AREPRBEREIIEL » HILF BRI
BATE RIF 4 - FAIRBH-FHH ERD BB RRTF RN - AL ER
RlayZBM > oHERBRARETER - RGBT LERMME I - EREH
FEOHRRFRIBAEIEHE G - £ RA 037 B L Eet
BRABR AR REE B Z AR - AABAE A 057 c IRk 5 - BAMIFIAJEE
BAMSZEEAN 2 ERAEMET o T2 &AM B THIE 70.7 X
78.0 - E—FLEAF AT AR LR ERLE - KRS T ILFEHIMER
HE R BRI #ATEREILSL S > B Fi-score & 0.833 < 1% - M4 AT
AEREZRMMEAENE L REEHFABBRRABHOGIF A RERN -
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%% E R AMEERRZIPE(ESE > A

R B AN TR AR T A M AR A SRS M R R o A8
HINE A IR E ARG IRIFE G i PIEBAR - 2R
RERIEFZIER 5 b AT EIRE RITELHE S 0538
Ao BAEFHBERAIRRS c BEORAREZENTER FH
Wm BB E - A RRIEAT AP R RETSEE R KA
Wspfh - E ARG EZ ERRBE A E - MBHREGEAD
B o HP B E RE O ALERE - BAKKE HHURAE
AFREN > RAMTOREER R HEETHPABARRE# T ARGBINKRK -
FIRAXEAAR > #IE - A2RABBE2E T A E L AAEE HUR > £ E
FBR - FEBE MR ERETIE AR RIS T o AR P LB G AT R
BErigmEgr 28 DEEZARNKRELE L KEOFEHEATEE K
BB ZGTE  FEEF I AL E AR E RO AR - & REBETE
FREAVGEEBTAE Y —BREGEH AP EATRE LGRS - Rk &
AMRMEELASERDEE  PTHEREWATHYE  Ex—EHIEEE
P2 mRARITE LS 0 b TURMEF AR RABLAE - bd Ak
B2 E 2 S RIE -

BARAARMEF I BERBSABRBELIE AR
4=)

=
KARBERE —FEE AR B RS RERRETE - BF
AL R > BAREPFIELRD b TEORME T H
HT o BAMFURTRE  BARIHLELRLRE - B M
WHBEEAMRMETAAI BT RS » L5LEARRME
EHMARABEREAT ANALRMEERAS  LHHABRH . B
AARKA B EHPRFNEE T - AR TRA WAL THRG  RAEEH - &
WGIBFAERL M HEEYE > RMBERAGT - RAMBEAEEL . » FIA
EATH B 0 RATEIR - KRRy RHEE - B F AR A B e MR
EERTR  ZEMAR BB EY HKAEBEARE R K R E AR
FRMRZBAZ » BARGASE AN ZEMR TSR LTS TIRE AR T a8
A5 o AFFRAIA AirSim B E EEBRRE T2 -  SBERBETE
M3 A S & B ARG RATIL B - RB ERERARZHEE - RAERR
RITTH 1 BRI N TR bR RTEARREARRMET ALEZE
2S5 - BEBAINREZERASUAEE BRI 2 EHAHBHE TN
DA RIR A S SE R RALE B 2 B Rk o

85



SBARBGEZEERRENFFZIAI(HEZE

B #4=)

AR G AW B B AMRIRAE AR f AU R R AR S g!’
# A8 RARIE N 693 RIS R B AR B AR08 -
o AB R T A EmBE Rk E  BRNASEERE - A
FATHR T4 B A RATHF I - 12IEE AZ S UATAH
RERBEHRENRREIR - FAREE T —F A2 L bR AMARIES
FRATHESXZAREEL 242 BT EEHRAEZLEEH  wwiBE 4%
158  BRBERLE  BEATESAERATRRER B THA4EHIK
12 ARAFE s BRBREE R E LM BEALEMAL G A SR F B
BEARERTARKRTALHENR AT R RS o L3RR AT
REZDAH=ZKRINy » OoRRMEZEE  BEHF - RABRRETH © A
M B 14 SAU-Net:E B 2 8 22 B M ax o UAPython#2 X, fe B8 #1 7 JE 89 A9 Bk
BRIFBEANRAEE  E50ERME EMEBEETNEANERRILE T - &
FREAZE AN ARZBEMFHEE LA A RBH AR SEBE
ARG AT BB AR AF B R AR Bl AR 82 2 AR IR IF AL R A0 2 4R 1F AR B LR
REZMEBARI - S A RERER » REZARME RBE T FIERGRT 69
BIEBM o 245598 A KRB B G EBRAIEEFRIEES - FIFRA
SERZIRAMEHAENERFEAGEEARAFTEAEBRABEE T TR °

RABRBAERMELAGILHERRZES ARKFH ﬂ

4 E A S (BAdRtE > iTE3g)
## 3% 723k ( Spodopteraexigua ) 4 sk A 2 HEREBW TR E ‘;'

& FEHREMRTRELZ wFE AR +FHEAMHE - AT
FARME RO SHEEMZAE  BATHF XS FREEGRILS L‘
BELGEI AT SR - UFR > RORDEBMRERZEHBIME > o
TEHRBERERFEARAATLEBENERLT AR EXAMBEEAEE
AXEREBRREBE -BEERCEMRFWRIRAAN R X R HRAZ L AR
# ( Spodoptera exigua Nuclear Polyhedrosis Virus, SENPV ) #} 3 3£ R ok 4h &% 14T
G e RBERBTHRRFEHUABAACEEEELETN - KM - bR H
NAEEBRFENRERT A AR RABREWBBELIANETR £
BIEAMRITEEEOAREEL AN I RHE - AARATRIBHEEZIHK
fE B — B EILSeNPVEZ A 4 O RSAERE MY HIHREME
HEAR = S B ERREKE S 2R NS BRI R SFRESHE
xRN NEBREZTEZAN ARREIZFEILRFLEE R KERN
TFTZEBAZ: AIREARAAETBEOBHZY SR EETRIEHME ;
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BIBEBEHMEEIHARE G EZ =58 T 4 ; bREFFHE LR FEE
huiian R gz 28 o 4R T AATE EZYOLOVS-CBAM%E #4F 4
RER R R T R EIEARE02.7% o BT X S 5T & BE R
RO e AL T3 3% £ 40116 mm o 42 £ %0.081 mm . E AL AR5 & #£100.0%
BEILEEATRERE T BEEMWERRNRA ERLY32ME - BETHA
ALK FELE AL HRHFL TN ILE S RAZ A KA B 55
A E % 1E5SeNPV & #e45 BUH a2 7t -

HEABHNESRANEDIREEAH WA FE
REEER EZHEF(EHE - )
KA R E B E A 1% (Computational Fluid Dynamics,

CFD) kgt #i#t ¥ % (Fragaria x ananassa Duch.) #2475k & &
(Lactuca sativa var. capitata) X3z E M e RGF B ES»H > §
EAEEE AR ELEE MG E B ¥ (Tip-burn) BAAR
R - EE PR A BCFDEBSF E ey BELRF X - ik
AT A ZRERNE 5 b 8 B BISHA AR R Rl
R KRB BRI RERINERREZ LY -

EEAGEBEUURE FoohaHN g 2 kS K FRE30E - BEE
IR 2 ARl B R M B R 0 JRGR A o R K05 mes-164 & EL 485.85% -
LRI ATRIE - B ENER A AMEY > BHRFK22~248RT - R
T2 AR ES0% UL -

FHERBEAZBEBLERB AR IRAEL (FNARK] m-s-1) TH
RA G (4524 %) syl EEBR AR (03 ~1mes-1) BESFEELERET
F3mE A 293.9K(20.8°C) » RN Z e B ELRE (294K) - 3k 4
MRiC L HEE A 123 gplant-1 B B ERHE AL -FERY RFREH) TAHXK
MR EREE - EMG RS (MR R RIER) - & REER T EAREE A
TR 0 238 5 A BUR R g E s E SR E K o ABUKAY R (4.5 mes-1) i#
ITHIT BRI By R ER > W EIREEE (143.6 g-plant-1) T & > 2Kk
FEms B 3% e (0.2) o

A JE ACFDAE 4R 3T B 22 N RUAR SR E e A B » 2R sbd4k i 43l
BRI A RE R RS R XN ETER A RS S E 2
B AERE—ETITOFTE  AZNERRHZER S5 THRRERRE
B oREBEAEEMELRAL B -
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A TR AR BIEBENE NRRZIARLCGERE S &

: >

ARRBREAT AR TR T ALERLETHAK 15 =
LED % & #A4T % (Brasswa rapa var. perviridis, komatsuna) J
BIE% 0 BAE I E A MM MR AR T HARETY o AR 5
7y R ) A lﬁMmﬁm&t%é& FIRET & E é
& L v 215 B g9 Hoagland & 2 it » 38 Ao 847 » hud5 > s %

PEERIER - ER 9"@&@3‘%#% FHERE MK C REBETREZLIANE S

AR R TEARREMNORFEEUALR  FIHERRREAM KB E
H .

Za)

AMRELT HAER S4EF C 545 KBRS 2EN AR (EY) &
mATAEE PY) ¥F— (w4t d O wfE (R i BB 25486
(BAE B LH%EF O XA SR HIEET > FFTEERRL
B XM H K o REHE S fimﬁﬁ‘x%'l BRESHAESBEERRFN T
REEEREEZAS  ARMAER T FHEHNARREZSLF -

HMITBRRNERGEEE AR ZIAECESHE > 7 1) A

AR B AR AE LY 5% ()oﬂf:?;‘) &k %
BEARAERYILZTE £ A AgroONER A #2235 R L& % "

(A A 3 a@)%tﬁ %Akltiﬁ%l&@ﬁﬁﬁﬂg Sl
Wik R A R B 2 AR BT AR (BY) o )
T Efe (PY) “ b EIREEE SR MR BB AR A B e X 2 ALAEAR AT
BTAZ 2 -

REREIT A= n 0 1. R8s RAEE 5% 2 (Natural White,
NW)-2. E”?H’:méﬁiﬂﬂ/moﬂf‘éfo?% AT P B 3 heik 4 & (FarRed, FR)o
3. MH B AN RBAELTHEAMAKXKRE -

Eﬁ‘mm;&ﬁNWt%h%T RBHBABRLRERELZE ﬁé

£ (EY %842 g-kWh'!) skt Ba (EYA80.3 g-kWh') -
imﬁﬁéﬁﬁﬁ*%%&% B R B FRERE AL - %%Wﬁﬁﬁ
23 pmol-m-2-s¢4FR » B4k L3 & T HEY MENFEZ X E LB H w2 KT
R o BB E AR BE o 24/ B4 TFRIEHE4ENW B9 L BAZE BAM 3 w35 B F o
24/ NEEFRA 476y » B4 % A8 2% £ 10 pmol-m-2-s' 2 FR » % 3% # # & 43 24
ARBEEILET S RFZIEREEREY » 5 %] 41819 g-plant' &
98.1 g-kWh'! » 483 7 38 6. ¥ B8 4169 125.6 g-plant & 80.3 g-kWh! -

iﬂnﬁﬁﬁ&ﬁ“”j;yﬁ%mﬁ BHMIESREA R A2 R
REBRSAEZESARE (BRAGE) 933K -

>
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FHEFFBlay st B M8 B AR A(ZAE > A5

£ 4% Bl ( Aflatoxin B1,AFB1 ) & &% 48 % ( Aspergillus )
BHEEAMEACSY - AR 20T A R BB R,
M o 4031 R A0 B BE 8 RAE T > AFB1 #3830 B A B fn da okt o »
BHAZETHRE  RHH IR T BRETESBMAE - B AT
NS RMHETEE NG G &4 EH ( High-performance liquid
chromatography - HPLC ) f & & B 7 K, » AT SAAK R AL % £ 5 69 AFB LAg 8] 75 4% B
B o KRBT RAE B AR mE M BIOCR R T AR R B A B A B AR B RS R B R 2
AFB14% B i# 8% ( Aptamer ) %akd 838 91 €408 e AFBI& 4305487 - &
WBRES AR E B o AR A 5% FEE R R R B IR B R
AFBI1 » F2A50% ¥ BZ 4 Aptamer . & f % H & 669 AFB1 » sx %4 4] A AFBIE A %
BRME (# Ak - 360nm - &Kk K 440nm ) FARR] o & R~ AFBI
iR 10~10000ppb ¥ B R 4764 R EAE S 3 B 4L K #) AFBLR B 5000ppb et £ £
fofn o U—tb— Ao E SR - KA RFZAFBLR E-& LR EAMARE X
F A0 Ao B 6 B AR B AR BE SR A 742.94nM - 3 B $4 4 1 H Scatchard Plot -
tbScatchard Plot K te a3 A 4% » BT HAF ) AR E &l B A #8630 £ 2 318
R AR A R R E 2] 32nM -

FHEFFBlay st BB B ARACGEAE - R ER)
RKYARHKEGMER HEFN > SRR T EHHEEA
/1~ RIER R & - B RIERE] 7 X2 F By kRBET 5 F4) o A0t
RS — SR RN BRIk EREASIREY
IR & o) K = F 8 (OPA) #IN- Z &% ¥ bt 2 B (NAC)1E A RE 3R B - Buo B %
ICRBEAE B Z 5 P 4% A SRR B X B AR BRI B s R k2 L sbhiR B
BURR 8 AR B Ty K
BB AKT - EASMLAS & FIES £ %R 730 BUKAR 5B AR
AR o 3 YREIR A KB £0.0160 MAR K = F 8420.0079M N- 2 &6 ¥ b 2 8
55 7 pH 6.8 2.0.1 MEBS 4 7 050% » i Av iR B 7 7R 41 & Sl E AF 637 Ck
B2 R RE S (M420.8 mm > 400 cm) » B AR E) R B ERBE 0 L
B o/ RAL K K 410/470 nm %,380/470 nmAz ] & F IR o A 5T IF B AT R
MBI ik o RARIANRIEE TR LIRS EF B — R BEARRIRIE T
REFTENRIRD BB E - AB R AL TR SRS L BEERKE
%% B LabVIEW R R B 2 AE A F @ E T ©
BT RNKRAIK Y R RURE » 08 /B K A410/470nmF &% T 55
£0.1%2.0 ppmed i & 42 » 48B4 H320.9987 » A HAZEB £ (n=3 ) 5% -
MR BRI £0.04 ppm > BRAFR R E H NN EFISE o AR R —&
Bz 6057 £ 4 % R U SE B BA R B - Bk R OB R R Uk (s bk & 4410
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F0380nm ) T HERGEI o AHRREEME A —EER K AR &M ELER
R™AEVPINL0% o LA MBI FIEAR 0 AR T R SRS BRE
TR ARB R AR ELA B B EAR R R AR BP TT AT LR 2~ BBAR AR
HHREARE  FERANKERAAEAE FANESERABKEARGKY
HRA] o
RBARBEERAELIERARAALBRANLIEHER
B R VE M Z AR (4R~ BRI ERR)
TERBAE L TILERAGF 22— RN ERELREZ
Mey R @M R EEWLE - EEXRA B EA R ARE  REH®
AR BEMGHEL -2 84K BEE . ZRENE M
B RG I E BT RETRAEERA A LRI RAIEE - HIREP
R BERETERETSLEAMRAS ALY  EERB EHENS - £5
B A BARBRE Y — R BT LIRS RE R RIZ A A A 45 KAk k4
R IR ERYE S RARER M 55T FE AR R - 3N B3 P s 47 R A 1 o 5 A 3B
BBMMENORPEREAREETHRAE » TRIIFOBEMANE - A TH
AEARB L3R MB M A MEZ TR T L R EEAA P HXFHERAHEK » TR
AAeLEXERERESGFTRARZERY BMAERATEEANRRASELLES
WRREPRI R AR - FE ik B RS R R B SO B L A TR AR - B384
P2 BE LR B RNERTER LPEERAERR A E LIE P FME - 1F
B ERERAvE A 614 - FTRACEAME © BB IREE R TR AR B BR R 4 T R e A
B RRE IR EEERBZERE R I IE G REER MBI o RIRE
TRAGERE R ABEEE ERERF —COBKE BT HBEEES3:223 4
m feCap-sensorE X ER AR ER A LSEN » EAAREE A H 2 Ed
AL EEERERAABOBTES  S@RBZATRESER Y ABAES
35SRESAEEILE0.04:0.03% ° 144K 42 BabL DA% F 1D EBEEEM 0 B
P BB R R R IR R B EAR R B ER Y R B fRER L ER
B o AR A RETE L 4r SN 3 o T BE ER AR 4 R R 48R BE R By PR AR - C=08L
C-OlLM @A R R tamg b 2 B RSB E R ERGMG -  REBRTEER
P LERARBRGEIBEMAMSERE T R ( ZLBEREF X ) BE
BB R BB AR RSB EREARR R TN LEET  ZEE XA WA
RARHERERREHRABEELEL  TRIIBEMAMERGE - AFRR
HAAER RGBSR LIBAMAME » RAFT R REEE[F BB 4 8
G ABLENER AR E T ROARRA F o5 R ES - EFHBKRES
FRBIE SRR BB RAM 0 B AR B LA AR 5 B E AR R B
BOABN@FEE - RS TREBHF CRAG = » HREETHERHE > i
HPpRF R BB B ) A3 o B M R BPEY ~ A R BIRER H RGBS
s HALESE NI/ EEMPE T REERAREN  FaAR¥E B
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BB R R A B R A 1R AR A LR BT T AN B 378K, o
ARRERHFEREFTORSRREEZEHILR
REMBMEFELHRTE BRR)

SHBRABNMBES  BHEFENEENELE BB 2
BEREBTEALA - H¥ > #HFEBIA BRANITFHABE
Mo BEA S TRESNREEFA — S EE Bk F
B TRGRERENTY  AREHEERERSE—T
oo RFRR G A TR — A B B AR (AL A B ) e B SAL AT R B4
FAEACE ML AFSEREN R G FHSEFBURR T HRELR > K meERE
BARRRBERZ A BN - ZATR BRI T HEERA AEERUARAE 244
B B RARSL O BRI E  BIES R o FiB15 S B R RGT AR AR
FE BK P 32 BB IR Tk o A B AR KA B 18 AR F(FLAR 1 1 mm) 30%4R A £.99% -
[BdfRd 2 %P RO B2 T4E > 350 mIFegREREE M ELIERIN% »
DHERERERY—BME -  EERAMAANEBEMRAERABURERAS
RIERF  HEERARZE 5 LB0.2%M K £0.02% R AAAR I EAREE 8
HIER T ERXBZRS T EZAEREN - EROME R A FR
AR ILBAZ T o HBMNEARTENNRS I FRRFNNESBLE > 0
EORERR o ERAREME  FARY IRBTAAAETEAERANERLT &
BFRBRF BN B GRS EFRE0I%RT - AARER FiHEAS
EHEFBIUERAES L BBATHSATRIE - HATR G ORRETER
HRBTEREBTRY » AT RAKAEHRIFEMARL » LA XFERE B 4%
Mo RARUR A Gkt 2 At it eyt » & R R EN
LATRIEZ B o gbih o BEALTATH O REEE TR AL T
T E RS AR E R EARRZA WM -

4
\

3

M)
£

ANRAREDZRRDZEREN L DR R B HE R
v~ FF )
AYRAE—HAREBEHE 0 G545 B RR A HF
R F AT QAR AL e B ABARIRE A & B0 AR B © 36 o
BRARREATATAERALNME  BEA TS OREY
B fo ks T F L8 82 RS K m T AT HER R A
MOMET R THEFIM > 5P RF S HBBEUARAT EE S > LHELIRS T 48
H 5 B ARKOARBIAREHEE R o KSUBRRABLTHE R TR AY
RASHHBAETE  UAMRETILZRBSALAREHNTAOR B TEER
WA RA A GRS AT A B s EE TR A4 o4 AR (LCR 4% ) 47
AU K ER (SAM ) 8% EAE A ENERRE » HFUABRLE a8
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e ERARETANENRASEBELLLTRAT FTRAZBE - &
XA HEERBRTEERE TR  RESVAE > ARG FEQLEERE
HEOLEBRBEETAELER AR EAER  AREBEFTELEERT
BERB M EERBEMN > FAPBACE RO LR EREM - HLER
TREHBOBILBEMAE AL S E NP5 AR - SR B BB S 1 A
RAR @ @BESE BB Cs 4T BB AR F10mgmlA R G (LR )
Bl AL BRI R @ AT & 4 o B AT RIS T UL & B ME %L Eag
WP Z R > BB THBUETH BN ' L B SRR IR
Ko THRAHBOHAZIHEELR  AERER IR BEZARBESZ
mE > BB )R 4 39T 2 & 8] & % ( Bicinchoninine acid assay, BCA ) #u3¥ 3%
4L £ 25 2% ) ( Enhanced chemiluminescence, ECL ) % 2 &, 5 %] #5058 WL & 4%
B Y FT R 914 Ak B 6 B LT R AL B R FE E BUB B I AR R
R 15 R E RS R R R A T 4548 ( ACapacitance/fold {&#£0.01%4%
71 20.05% ) REBLFBRIBELSBTUENEETHRMAL  ALEEES
0-25  g/mlEA H Pt - EBRAIZ B &Y > BB REFAEARR D REALTIEE
BARGRIT @ ey AR - T RG] S BUR LR B SRIRMK - AR M L REE T
KBl R AR o

HAOBBLETABREIIZIHTHRES LB RARS ﬁ
B & ABE (kLM BRIFHD) ==

Z BB G % ( Acute myeloid leukemia, AML ) & —#& N
B niEs B R Qs R A FHT R CEER “
SR o e o B S 80T AR o AR B EE T — B R
2 E % (ensemble ) A - E A B & HREMZXER 1213 & AMLEL®
BHE - HAMLERET 9B - AARREG T AR ELE E B RA
89 4 R Fu2017 4 8M & % 49 ( European LeukemiaNet 2017, ELN 2017 ) 38 i8] &)
HFE o —F A RERLNE RS Ensemble (ML+ELN) » 32 3 T 474 84 B2 IR R
S /& 3E 3K o MELN 201788 R 35 B 3 3R A8 1L - AP R e R R B @ HRRM T &R
A& N R ARG5S o c-index $0.6432H 20.66 © 4579 £ B 5 R AR Fo F
R L o A8 & #2017 ELN#pfa ( p-value ) “F350.13 » KB 52 84 B 5 & 32 3%,
F 3| pa-F340.001 09 £ -

FRRELEHEUEFTHER ORI 2R R BHER Q
ReRBEIHGEHEER > RIFA) L
I Rt B gk ¥4 ( computational pathology, CPATH ) B & 4
# h #1% ( Whole Slide Image, WSI ) X & tg#ifuib A RB Xy | v
AR o ) e P AR IR 6K B R R BT AR AR | v /
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RiBHNHR B EEASEL BB E > HRESZEEERR > BHOE
BRFHER — RIS A BERKERBGDIR BIRET - 3 EEER
BHEER BREANEHA —CHEET ALAETHOUELRE S e84 T
MR- % - Bk ABRE MR- PR B EAAR R AR X R E
RO RHEA - KRR —EHRELERAE  ERATRES THHEA
( Multiple Instance Learning, MIL )»> 4t &M B 81 G i m B892 3% A 214
AT ¥3% (end-to-end ) 89 AV K13 - APTRATIR B O H L G AT RE LB
B ERREMN R EOMAE LAEAERT  BEZRSETEOHRE
& ) F 4T 4746( Data parallel )» 5§ #5720 3% B /£ BORE H & 26 LB 5 EH 8 &,
HAERHIEREMARARGEIN > Bk INRGEBE  ARTETRERT
BB R B ) TR AU D A A TR B e B M e R - B
ERF BN EREER - R AEET AR § 0BT o) B8 A
BiAEF » TR EHN A TRME R L ATREHMME (0.5 ) EATHER
#F1-scoreF 48 % ]0.18 #9327t » LB/ AT FAHHR A L AR -

RAREZEN SNP BRI T HARMN HLAHBEAR @
(R~ RIFH) "

A#$8 G 3k 478 ( human leukocyte antigen » f§ #% HLA ) L/ A w
B E iR g B RE 00 £ B 4 8548 B AR A4 ( major histocompatibility :
complex » fi#% MHC ) Lt » BA S B4 50 B mAE LM % L
BIEE R R 0 3 B HLA 2835 % fx %A EAER - B AT HLA 894
A EHNERARRALBZAEMOHRR  NEZREREFHER - ™
HERFTLE SR THABRRSE AL TOER - RA R EL TR S &
M (' Single Nucleotide Polymorphism » f§ 4% SNP ) 5 B8 9N & 32 5] ko 3E 48 A R B
1EaE AR FER HLA B ARG H A2 E S ey 7 — %1% - £ A SNP e
%] ( Microarray ) #7878 HLA 42 69 TR T B 7 K306 A B EH 2 R IK
B — B R RFERE B A E sk ey AR B > %% HLA-B » &3l RZETR
Ao A L a3k B HLA B ASRE R Aok R 69FR 3 5 AR B > & T 212826931
oK R > RAHX B — B ARk B ERETER HLA AR A 0 RE L B8
Al o KB AL A T Taiwan Biobank 2.0 &) %8 3 #5850 B K382 R IZHHT T &9 &
# % ( Transformer ) B AME AAZ SRR - B H BT T HENEL 22
FhFbiE e HLA B2 694580 - 333 7 —BEARIE & %5 A4F A 49 SNP Zh4r 1278
HLA 3 B A gy A TW2HLA ( Transformer With TaiWan HLA data ) - TW2HLA
B R 4 ey HLA TRBIEA - HEEM A THERA - TW2HLA 24 HH D &)
HLA A B A oy FaR sk 4T T84 - M3 HLA ARABRAFR - A
YRR FRB R e R A BG4 42 R IR 4E o M TW2HLA #fF 3 HLA KR A &
TRBI T MR RILIEF RAF o sbIN AP R AL FGH AL A SNP2HLA ~ FRA AL A
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HIBAG A B # 3% % H A% DEEPHLA E4TLbx » sAEREE 1 BRUE AR A o
B9 EE S 3B B ERIAE R HLA A R A 8994 Rk 24 0 B BRI E AL 21 4k B RHE 8
TER LT R AL - BERR KRB XA T —BEEANG LS
HLA T8R4 » A ATER HLA $@B AR AN LR RERRE % BRTUEK
AL HLA AR P 4548 € 245 A - TW2HLA 35 A B3R 35 B IR 35 B o #7730 89 2K
R A E A KRR HLA A8 B #7 50 6 SRt

T RS EEAREX B ABENZHA R ﬂ
(R4~ R :
R G AR B — B R AR AL AR 2 AR 2 Kook Bk 55 F

BRI - BAREALE S — % &L BB - R EALE AR m
BT AL 5 5 F AT RACRIE - B ik A RS R

FREA2E Z R R3S o AR o bR B 7 K AR IR ¥ Z Ksp B AR A R £ 6956 % 1
R A TS ER o B b - RNAF TSR EITKCL HCL S E /73R4 - Lk
BEEMNTEHEZEBRIETE - NEEELL  AMFRATTFREEGEER
B EE 2 A muedst - 38T REILBEBBEARLE P HRH:E0I3
mC/cm22E 2970 %2 B A FE > UAHEILLMAIIELE T 235489 Q
2 s mEs Ret) e UMb EBANRKEZEX > FRBZBTHARE > FEAR
Bl EALEIE » 5 5] £40.52 Vx ok ~ 0.53 V2 &k R B ~ 0.71 VZ AR
BYARO082VZ FEE - LRk T F » RAIKREBEABRRKEFR » Hopdk
B2 RREELE R BRI RAR LD T A1) 0 AT RCRE F L ROE A% 6
Wit o AR B RAEILEEBREEE T ERBEMAF] - LR SR/
AR ZEILREAE ST RHE FEHZECIRE  ERZRETFTHLLTAH A
By - F KRR ¥ 2 8 & 1% 3% 3 45 A Randles-Seveik A o AERGRER ¢ 5 3k
BB BMEIRE T B4 A4 RE109.5 pA/em2 mM = E 4 - 37T %7.09
UM FE 3588 F FR o SbRGRI B AR EFR - £ BEE R AR S EEEET A
B HEFAL o WHEABR LBBBREFHEILLEIIRE S B b A A
Ry Z BALM AT AR o R LR GR B R AR A8 R T IR - 4R B T
Z b AR o P 5T AR R R o

RABREXREREBR SN ER-NGSEOILES
B EZHIE(H B R RIAT)

¥ Xk EAR (interdigitated array electrode ; IDA electrode) & &
—REERZ R REF O E-FRER L TH M TR e
¥ A2 (photolithography) AT A% » # A EAL S AL “‘
(electrochemical impedance spectroscopy ; EIS) & &8 % % » A
HBXREERG TR A RRE ECSHERNEDRGIRA L - £
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AP AN S OKERSE R 2 =&KX EILE E R 4 K AR &
Bl1¥ ADNAK BL 838 P 6 456 RIEE) /1 % sk A7 38 B8 38 A Jo 5 A w20 [ %
2015 R b i 2 HALES R A1 R A Aot e Trod 8 88 (M8 % #Kp = 270
PM) i 2 i B R ORI & B PR U o oL 0 B0 E AHT K B AP R i 2 Trod
Fo Tro6 i % & 47 B B & 4% H 8% X % (enzyme-linked oligo-nucleotide assay ;
ELONA) » Bxzsili 8 $nLs5 % gl vtk (affinity) #2145 B4 (specificity)
HF ARG & QLI Trod @ #7453 e fv Bp 85 & (real-time) W94 4 RJE - &
BXKERERARZFBEIAAGA ALK EHAETANLE SR EAZE SR
BFRERYTEIL R - £ KX R 4 4R E2.5 nME40 nMALSS & & 145 /& 8y
RIET AL E R (normalized ARy) » S Langmuiré & i 7 42 X AF 4 2
A Hpr RIFZ AR K EBmx=1.33 » Kp=1.40nM » H 8544 30 i3 14
P H 1A (adjustedR?) £0.725- AKX TR AL T > THEBLMEIR Ry Fv
PPEfrASL A (Z-t) HAEATG RS AL SRESEBpF BB SR 2 ik ¢
L AZRETAHLE JE 47 + > normalized AR [5) Ak BALangmuird B i# 47 =) 57 » H Bmax
=2.53 » Kp=360nM - Hadjusted R? %0.957 » MmA|Z|R] ¥ IL45% G LE B 47—
RFGMHEE > A F A AAZ=8.40 x 103+1.06 % 104 Cerar » R? £0.987 > &
4 R BT AR«FIAIZ| (GUASA% 100HZ) 4978 8 B IR HRALES & G LR E B A B &
% & (dose dependence) » B &y A48 # 7 A$E % & & (human serum albumin ;
HSA) ehrabu B £ Z 5 H Trod @i {5 & Al A s AR Al £ — 1 -
MALEASREES L L KRAKAHALE02UL/STRE T » A $H300nM ey ILE5 % &
I82 Bl @ 748 Sk EARZ ] pM Trod:# # ey & 4 R B EATIR » BN R BT
4+ 3% (surface plasmon resonance ; SPR)E 78 & 18 A & ¥2 (law of mass action) %
PPEEy 1 2 H R AR - BRI ERAAE AN GG AR ER R T H3
Bz AR MR EE B A231x10° (M s il ROk % % 305 7.18X10 (s -
MR?>=0.959 » BRI ESIEIZMREE S N 28 - &S LR » KARER
36 K BARTRIL A IS E Al Trod B B R A A XA EORES /1 £
Z iRt BRREHILE B RIS K GIras X BB R R B2 T4 » AT 5
SHK BB AFLE R E RN ARE 5 FRIES /1 E 50 Z TRtk » bl A AR
TILZXAMGRE BRI RDHR > SABA RN IR E M A Sy 4
Jo_ °

BRI R BN KB BRIL BT R R AR (M
% ﬁﬁi#ﬁ') -

KA > AR ES AL S bR ARYES 2 | am
AR TR BT EEXAS > SRMM TSRS Rk “
SEBHETFTAE FREAVNEBFHEA AR T EETHEA

PRI S B AT ERNA L L EREEREEXBI BN TERE-
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. ¢b$’=ﬁ"" ”;;‘ihzﬁzy%’(/fﬁ,}g’ /)di ﬁ#’-/ﬁ'rﬁ uﬂt%% Fﬁﬁg ’fi};ﬁ §i4ﬁ1fb /ﬂi%‘r [dNe=) 7?5’?77
Pk Kk % (moving average filter, MAF) » & 2 J8:% £ (Kalman filter, KF) #u
P4 B8 & % (median filter, MF) o {245 T Bk F LA47 ~ 45F0df i TiRIE TR
AT &R 3E3E & Bk 4 31 3 82 36 (fast Fourier transform, FFT)fv F B 4 4T
Mo BWHBME RS HETFTEETRENALDE MR M EZ RRMAER -
WAFEFFT MR AR E B3 MIE R AO60Hz » 14 F N 3 AR AR
TREME » L2 NHEEERE R TR - £1847 - §5fvsi itk TEEF
TARTRERTHER > BAEKS TRSEOMITZ K » opsTEFTHE
B BAMIELELZTHI3ImMVELI mVIAT » B RPE Sl Eght
W o REFRERE @ BB — B4 —18 f%%ﬁ%‘ EETARILETTHEN - HE
)}"{j;% SERRBEBE > REETFERFHLEEE (Mean absolute error, MAE)
WA 402 mMMIATF o M (B 458k T84 ﬂ%’ﬁz@ WEIHFEMAEA1.07mM - {242
WAL K S HEMAEZ 51K 40.73mM > #1458k 73245 TAR LB T E A > #ALE
& S 3 8 0k 2L E TR ARAT R R é %z%mxﬁﬁgTu R EDE
BETAIEESEABMIELS  BRIR AT ARG OP TR R
FRST A SG BT R L LT R #)ﬂ%?l‘ﬁ tb4¥752 mM:z £ -
éf’/\b(l‘_ ZLU?EL?E ‘EH %‘Jﬁf A TM%EW%E% ’f? ”?'Eﬁ % %Jﬁﬁ ﬁ’a ﬁ

A e *K“J'iﬁiﬁal’ﬂ%%ﬁ%%iﬁd7%%’9%&4%@1%&%@&’“& J:Lf‘i—’r%"/&“l’%ﬁ%
BRI RREN BT HEM A R REETREEBE BT -
SREENAAECAKEORBELEETRANRLE ﬂ
R REHBRBERIE S EEX) Ly ]

T RBREBRORLS LFRCEEHRABZHERY \/
£ AT B A B e - A A A
EZR AN REERLEHBAG R c THRNBEEEKEA -

“lAAAE > FRRIME S AW - mMA PN — B
44 AN T% fe(Artificial Intelligent) ¥ &k Bl 34T - Bp BF ELAR 28 3 B2 8] B 5 4 3830
€ o 1 B Al @& #7 (hemodialysis, or HD):& & 7 » B A 822 —fH 5 ey Hik R
Bp BF3AE HD &4 70 /0 M e TR BF SR -

Ik EARERERGBRAPHDY BT ARARERHE T — %i%é‘f?&?‘
HELGHATFERMAOERE R I % AAHDSREAR 694 £ B ) -
AT L HB EIRUV)HE L —1R82(LEDs) » Rl s £ E 1B EF R #@
o CREAEHD S i@ 42 F SLBp P E AT BRR T AR F RO RME $1b - B b
A BEEEML) T &) X F@EEEFSVR)E . - FAFHRIE R4 R A
T BB AL ARG S AR B P ARG EFEFEFRE A F L E
Z(BUN) ~ WLEEEF - frBk ~ S2-#3K%& G ~ Hifvdy o
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HERABRLE ZATALERN 9% KE B (ESRD) &% 30/8HD
BART o FAEEMAE c RIVOBEBBRES 2 LHINTRBRR B R o) R FEF
FREMERIREA 4885692 243 R2): BUN#R2=0.953 » JLEL BF 69R2
=0.952 » B #HR2=0.959 » [2-#4 3 & G tyR2=0.822 » B e4R2=0.853 » UK
4PE9R2 =0.621 »

B RS RRAFAERA A KRB ACERLES  ROERAKES
B TREAGAASECR) AFEFZREGEEN  REBGHNHDL
S e T AR GBS R B BR BFARAZ © LR A T AR IRAR AR SR 04 R R KB AR 0 B
EBHEAHDS B PHRA B S TERZ—F -

NIEFHFHRERZEBHF L REEERBZA
BANNYERGRBZE ~ BB X)

B R X R B AEE R R A AL AR K &M 2 mk by -
PDMS &4 - B H A% A 7 8 3 + F 0K 2 vo Bop 38 B st 4 4% 53
A BEGHRZHE R AR Gy REL T X E R A
T AL FATARR R S Bt MR T 2 AR K 44 i ubad AR AR ) B 7T B4R
BEF A & A wpAL (EEME ) B9k o FE B sk IR E A 2t RAEME
ety TR S A AR AL L ITURBEEREMAEAZ+F
RRB AR REZHENE - MERAEFHA#G LG 2B ELGBAKRMAL
8 (mEg R B 16mT o Bk » HAIEHM B ATER AT e « () K S
A AR R KA 6 2R & Bk (i) e E90EE 2 PEA (i) EXLL B & E64%
Z679mg/ Wy BT BRPIEBEAZIEROKEMN  SERMERRERSN > I
A B AT ALK MBS T AT4RAE © sbsh > A AR AW P %P R R MR
oy M R ( By Z AL A SRELIE ) 4T LA B L FIBsE S T B4R 48 3F
SHBAG Tk o b A B AR A SRR AGE
R R ER| BT AEIER G 0 AR EMBR AR RIS ARBE - T K
FAEKRRTURARN S ik B A -

ERRARXEREREERZEMBMAMBGEA K

# %)
MR > AWML M A E - SR BURRE B (digital - !

microfluidics, DMF) & st & s & B2 e Ak b 0 & 2 — © B4

MURRE R B RAI A B @ T RHRIERIFFIERRE S S » £

Kb BUMABEEALETZNNTRARMEESGTE > ER

BT 1B 3E Mo AL 2L BB M B (point-of-care, POCT) BB v oy JEA - £ A

o XAE  JRAF B — A A BEIE A R 2 E M (Triboelectric Nanogenerator , TENG)

RERHEROBMMAMEE - BERFRETREAF S HE SO M
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PR EEOLEESFEFTEARIN - BEARGETHRAELA R EE
BARRAGES s TURSIBMAABETEREEL  TARMTSHE
B AREREEE ST AHMRESHER - KAXERTHERAEED
W EBEE R TR R B AMAMEE » BEET TREARGRBERE > 0tF
EE o R A pB RERMNARBAARFEHBKGERE - T& - KA
BRETTHERBARGESEKE » oA i 0k L &R 98T E R
A B EATILE RIE » LR BRR R Ao By 43R5 o R MR T IR A KA
THRTUFABMMAME EACSRBERRER TSR -

ERROFFUBRLEENIREETF % AR
FZEHEBAANSTRS M (B ES ~ BB X)

AEBEARZ L HAMEEALERRBRLSBR - BITA
B4 AR BB EA - AR eB R (L FER
PRagthFafn ) T o FIERAIDNAR G - §RNEFEBEHREAERNE - AT
mIRE BRI M ESRE Falial R (BWEEEIKE) RDNAR 5| 2%
B AE » BB R EREAN LR el A R E AR RS » B Tttt R
R RABET i R - BRBATAF S M AIMRE R E » 7T BT
A BBk R TAR B - BRI HE VR A A RBIE T (Crossflow
Filtration, CFF) b skE o) B E BAE - AR » HRAIBHHE T REBFR
i#@JE (Bubble-based Acoustofluidic Filtration, or BAF) &y #A 82 # & » 45 53300
Bt fm B, 3 AR R GBIE BT E R AR o SRR BEAIR BILAR E RUBE A& B R
SN REEE AI G R R AHE TR R TULAEOSH N R RIS B - 3 B i
2)91.72~97.78 % th 4% F 4 B m ik R Fu74.58~89.26% h &b E o /AL ZF A Bk
HeyE Y BATHE &R84 45 48 5 7] (Short tandem repeat, STR) 7547 » 7T LA4F
FREAREMOMEL TR BRMBEKERAMIE  BARZH HIFLESR
(label free) #94E% » oA HRIUEZE 0L F AR L0 F £ ta i 5518 6 AR 3K
PRETERNESN -

EEMMAEER LRARELARBBRHKEFA EE
X)

BAMRE R IR ST EMER - AMmEA A
RAEUWZEBRA s E I EE R EARK  —RFEERE
TRER B AR 4o T 89 AT % T AR Sk AL A% BE AR A AR B R
AR RE XM R ARG BER - A T AREAMAE  £ANTRMGHML
BORBEER L RRH T HERESKREBOHANRRIEFTR - TE
BRI G AREE ARG TR R A S TR b B R
BARERFEA ZMER®K - EEKREREATEYAMRBBE AN S » SR %M

98



TR FI AL REATHRAEZ T ROIBELER  EMBTTALY
RIREAE - BRARE AEGLIAN D4 EKETER T E 4208 & A FRIEE
(6~8nL) » B HEFRAE 7] Fds 69708 » B B G B AB(CVEAR 1.26% ° sL o »
IR B ZRANT| TR EERIE  EREHECVRE - BHF XA T T AR
R BE & R EBATIAT % EARB R BAIAREE R KRR E KBS -
RASKEBNEFTRMNZLSERA ST
Mg~ BEXK)
BERMZEHERBEATMNEELLR  LFRENE

FRRZE RO AR -ABHA AT AN TR TS £
847202 90T B 2 BB AR A AL - BB R AT -
5L R 5 2 A B ) - o T4 DA AE LR 2 R 5 B

RIREBEAZERARAFE IR A BT RAEILRAE KRR T ERA
B AMRBFEINERESA D B8R BATES TR HZHEEE - AHRRE
BB R BRATZ AR ) 5 > %A X5t R A% A (Winkler model)BuAX A IR 7T % 4
¥ L3R B & ER$-16 % #1 #2(Euler Bernoulli beam) » 3t SA A [ £ 5k KRR H &R
YWE T HEAAHEZBEEEA;E - AAXLABRARRETIOSHELEA
AT L35 38, oh @ 148 B AR B AE R BOR R > A A9 SR HA AT 48 49 8% (artificial neural
network)#2 Al o b A By AN 2 58 h BATH M AL BB  E68 B ERTTH
(principal component analysis, PCA)3+ H 45 A4 B 2 34 38 oh @A ik 4545 - A5 E
AR B d o KA AT AR BB T R A A I R I KR AR R ) o4
BINE D — B REBRERN - R LB GRS RN ok Z BB o B
A4 4% 48 ¥ (convolutional neural network, CNN)# A =] ] F $8 4% 4% 49 2% 78 8] 2 5|
B 5t HEZ R T BRI R AFHN S T EE X BERE > BHBMRE
RICF DA LL P TRARI Z BAE L - R BR BT T RITH > RN ERKE
BATAR - B RETHIIREZR R > RBEARLEZILSTMN -

VR o R VA P N AN RS
HZESTEHRFETHEAAREBGERN > BAX)
TREB/ICBHRETEDFREZRAZZH TR - 8 K
FIRERTAT H 8L EL EnPEERZERZS
BARIEFE o ROI Aot E EX R BN &0 F AR R AR ol
LA @ARECREAFFAE RIBT % Bt # A7k A 2 PC/ABSH # -
DS AT B AR A BOR R AT RS B e i R AL o B B 1 R R
B8 R 5 3B SPAEPC/ABSH 24L& X MARIE AE BOR 5 & 4 © A TRRIHHH
W% A BT RS ES - SRR AT RSB R EEE R P &R
AR HEHE A B T RGO AR RS BET E R
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REMEARBRELFTRZESSGRABEY - E—FHHPERATHETLEE
PARASR > ST EMABR LB P B R RRIB X R ER R X185 48 BB BAT
MEIZ RS EZFTAMAEL  ARAAHEZR S Z4 - FTARAE R A HER
B BRIk S B0 BATIEY » BUBRB AN TR0 TN - ABRR
f—2 SRS INRT > FESEIABBLECAERNHEEGEHT » S
FEMHZRERSED  THEAHAEENETE DR RE S F @BATHRETHE -

F &k @ o g 21 A Mask R-CNN# i B 2 /8 2 3 8

(B35~ HIRE)

AR EESG MEZ2EERSEZ B RER -
BPOAARGER THEERN GO RBBERET  £1F7F
ZHEITHNFHRBRI  ERAEHRE LA RN RE - B
o FINEA B S HIRARAE N WA R IZ R A BT A
R—FEERA R BRI RE -

ARA R T wAEE 4 & @ 4321t (Laser Surface Texturing, LST) #4334
AR B X Ak FURATEILALL » AR AhAR 8456061 Mg LB AT A ®
Y o AT S Y — F MR AAL (TO) » AT HRBEER - B ik
B R EAF B 090 B R A LI SR 48 48 3542 A Mask R-NNBAEAT P58 247 e

JERLSTH M2 & 4t o T4 R BT » R NG IKRBARLSTHAMER R @Y
ZEHREERLR  CLARIR CWRABBEHILR - FURLRFLRIEAR R &
LEBABRCERAEH AN ERMAE A EANILR -

BT RS RBET  SARBRNEAN R BRE BB EEIKT
42 Cr HABIBGE AR AZI2% ; 48606169 2 ML Y - AL b EAILE &
A GAL M AR A B A2149 % X B RBIEN IR R BY
A ALY BETRAR T 4.3 °C» AR A A R A 2161 % ; 742606189 & @ 2
B AR EEEIK T 6.8 C» HIRAIRAE AR K158 % - FUIRIBIZ A4
A R T o BB EA S B IK T 4.8 °C o $ABARIAH AR A2 124% 5 7
45606169 K MEUE AR B IEALEEFKT 6.0 Cr HRARGEALR AL %
FURIBR N SR R ML E - ARSI EIRT32 Cr ARG B AR
A2 158% ; N 456001 6h Z BmEUE » BB EARBEEKTOL C HiRaAE4E
B R AZ130% o ¥ vofE R ) E 4 AR 7 ah4R g R @ U 1 — S M AL (TO)
R AR GEBETHETREEI  HRAREA A LA MTOR A AT 5
BRABNERGEETH S A & R — BB BE L - T R AR R RAR 1A
o 5 4k » Mask R-CNNAE A pg, oy 3% BRI R 4% 30 37068 3 4T S48 - AR
BER > TR RAET RIS S5 AR KETRER 7T A RFETA

:f:.&l
-2 ¥
=
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BRI SO R E -

BAMRGREFAIHABRERERINENERSE
ZHEHRLM FRE)

HERETNEASE AR RRB R A AR E
B R AE AR I BT R IR AR S R AOR CO2AT S R B - £
DRI BB ENT M E L T RR R S BT = adbs
IRERF1000 52 2 2R F(E AT - RAKE2|420 ppm > MPM2.5
BEAE£6-10 pgm32 A FREBMACMER T Fho ¥ BHAEE
BAGeEIN AN GOKRE  AANERBEHEORETRE; A HA
SolidWorks Flow Simulation¥} & 537 35 B35 AT » 4R R H R s
R ARETHE > WINEREN T AN ETREARERESG YRR REL B
B2 R F A RETERIFERAR Y G R 2CO2RE T 4§ 2 &IK525 ppm -

B BRI R A AR E R RS RA PR BLHLEGEFR ~ A AR
FEHBRIE LR RE A ABABEMG IR ARG > REAL TN EHAIN
fa) 3R i B 4% Bk B o 18748 B SolidWorks Flow Simulation #4725 2H 854 » 3% &H
AN ek AE B4 A E > @i R H £HR > HY TSR RE
BIBGERADEFARMN AR  HERTEFRRE

S ABRARMEE TRE > B R RERZRE T H&R)  HEACR
FUEE #EQM - 4im)  AAEFRIG0A 4 604-48) T4 1218 4 fa 47 1
REFAMGTE - # P T SRR A %) A REBGER ~ BIAL2ERE  ME600 40 H
%87.4% o

BAATRMABEROTE > REABHRARTO%GRBREERFFLEE
87.4% &4 shh X A% B B A8 B 93.2% 4 2 A 3 44 35 BB sh H X AR B B A6 th ik 50 7
FH6 4 3 EFEB] ERIRIE99.9%R H -

HBrERITE LS - ARBEM T ARG R SRR 5K 2 A
Bk B T MR B R B R E PR R AR RS ek o SRR
B E IRTREHE23H  REAFAHIT.1% KRB E99.9%F2 e 5 £
PSR 50.65) « AR HE F 586.0% « MM E £99.9%FE 4N o & d bk
345 4o e AR ARAE 0 40 S S KBS BT I B KUELAE 00 2R 3T 4R 12 97. 1% 00 AL 1 2K
;,‘E\ °

RREORBEEARNERANISCH0EETFEAL(KRE

B’ ¥kRE)

MELEFTERFEoH  BREGLAEZNER TG - £
FPECEERNEEREER  LATRELZIZPUARMERK
Mo EREREZEG - ARG EHBEELEE ALK T M
B4k RE (State of Health, SOH) ik A H s AR TR E &8 -
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EHERELIKEERZAETE - THRABE > 42 Arduino NanoiZ $14g -
BRERE  BAMABERA S LS EE - R s R
EATHUE - BREEFREREARE  BECRTHIBE - ARRGE
EME R ERBASFE T NER  REZESERARS T AR 4
T2 SOH - M6 H kMG 40+ R Rk EASOHA% B - A ERLEF
# 2R EEZ60% o (LR ik H R R B BN N B ESOH » £y
3% £ (Root Mean Square Error, RMSE) %£3.0% ; £ A £ EHHAAEHE N
MY 4% % Rl N Bt ESOH » ARMSE#A3.8% « #1 A £ &AM 2 T B H
£ GhIRBAFAETLEE  AALRZRMSES178mAh - £ 4% Eibz
B2 iFE #0200 mAheY IR > AL RGBBLATEE - EF S EAAR
¥3t 5 SOH » RMSEA5.7% - B4 % E e EHMI » $b77 ik il R ME R 2L
BHRBREZELHEE - EMEHEEELZSOH - AALHNHEELTEA
%2 BN EMARSOHZ AR - HAEHNAREH) RARE IR AEZA
KESITE LG R » TURMS— T RERARIIE  EE 4 P S350
HAE

AR R R 0 3 X B R ok (BEUE ~ RRAE) n

BEHABARTERERER S LB BRAAERER R
BB RACEIR B BIE o PR b BIRTIRAIR R A Sty T "/
KRR H ok = M A4 AALA5 5 AE 48 R OM B B ot SRR \&[
B o

T WA RIRP-T-X GAAR-BE- R » B2
Antoine 7 2 + 72 48 B 7 £2 X #2Raoult:2 2 4 8] 1 P-T-X A A 3t A1 F e @& 40 24
R St o & SRS SRR -

HA T REHRESOMASRBER TR BALENERARER RN
BomEl - U R AR RIRESR RGNS  ERABRAT  BBY
EEMH (SESMAREHFRM T Ran EEMAREENEE - LHi
0 7E A2 e & A s R (Ground-Truth-Depth) & #] A & 4 Bk (Normal
Mapping)# 4t # 3D £78 -

FABRERL T BIMIERL R R FACHERAILE | -3mm 54
BQIEEA I mme REFHRE GRA % RBTFHRBHEHD 4 24%:
RBFH MA@ RD # 39% HBRER  AALSHMR AL E £5L/E 1 mm &5
ERBRARAE - £RRBEETO Co REHBIBEIRE A 10Wt% ~ EHBE A
25 'Cr BFHHHBEA 56%HERNT » BRSO ERKERHTE 0.26
g/min » @ fACL4L2 4032k B 8 % T & 0.40 g/min -
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FRAERFCEABEIHRERETA  HABERTE
BHXRELAKRMEE > FFEH)

NS EG G BT ERA EETHERR
Bk BRIRENILAAE TR BAREHERENFR —BHE P L
BRAHTE - EEHEALT NS E RKENIFEEERS
ERAEBTOMEEE B0t BEWNTRETA  HAERE
FoEE A ABATEE > KMy A REHFEALSN » T HEAT R
BERA - AR LM ATRRE THLEA24% - #dE/L#EL KRBT
B HGRREREE N BITER - AE A %d £ & HAK%M - Wi-Fi 8k 4
B #HEREMAABEA BB AR c RARARAKOCSERAN NN REL
oo AR AR L  RARIRAMAR A ERREEORL > BHEB WI-Fi 8%
IR E B T AIR BT o HEIRE R A NERIRIAR AR T ey # L 5
o BEHE ;AN REHKRRE c ABHERBERBEAGBER > T
HoRB#E b A RRz ey #E b o 8 (HR 9138 A A A BB AR RS 1%
by g 4 3 Al SR VTSR 0k 91 Bytetrack JE Bk 0 Rt A% E ey #h
RERTEHN - BBELTRZIREHELG] G RERTH N - 2 H4ER
FIEAAERE  BRFESHE T (ARIMA ) 89 O5%EBER ~ AR EEH
B EFESRETHEA S H A % H ( SARIMAX ) ) 95%12 #8 & R R #g
FHERZL2EH - sHALEZX2EROBERKALLTEL - A4 R HE >
#EREMAMY A EEI Y > BEEMAR L BT IEEER 91.3% - #
ERpl e A AR AR L > P EED 958% B S BAREHESR
EF| 89.5% o sbih AEMBESB G FHHEAG-FIHEHE n LR £E 7
344% > mEGHAENFELS ) FHEN A NAEGENTFHBHE LR
E£3EF] 13.76%  c AAARBM T —EXLEBLL2EHLITRLEAL % B ABHGE
HERMETEH LA MOEIE IR WEMIE A ZLE Y -

FEH) o—
BHREELAARREROAEZ — > ABRLECEENE | a
SERHE ATRENEH S TN LALKRERTSR i;
RYHRELABRKZEY SEACARENRNEA LM 48 &
B G Nk H R ERE SIS A REERR T LN ARG AN ER
MR EEEE BT @ AN G NEZASHERBRRANAZALIRERNE
BRENE BATHEHRAANTARIEGE AR ENEZ I T BRI S
AR R AN ERT - Bk KAAKX G AERASRPSEERETRY
BALERE G B B - At RV T £ 6 e  SHAREAETE

FRERTBEBRAT EARERZIBRMBE L g
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Bl ANKREERYG TRE T RS GIARB AR B BiARAI A R Z
B BE MR ERA G RIsEEA (BSM ) RERHEEEBBL TR
JBE ~ B SR~ A B B IR o [EAR 0 B PSR B T Bt #AAL A ( DCM )
SHEEEABBEZ G AERER T  BSM E9 L B BRI T
98.9% & T34 sk B » % 8% Fl-score & 97.4% ; DCM f& 53835t Z & B3R 4 ik
BT 969% Y EHEFE c AR RHEI T EMERARSEERFCNEETE
BAETBRM B £ 2 R R

RARBELEFENHERETARAAAKSBRIRAHMER i
Bz sA e AEE) ﬁ!&
KAGEHEEREZORR YN — EEEARBAKE €7 77
PG LR A KRB PR E R - KM S B ABEREN A E i’
GEMREEMER - ERWHARAERMBBTNE b N
HiEB B > AR GH L RMB L EHE > BUAAT S
ARE—PAH KGOS BREFRTRETRKEB TR L B2
AP 3 B ey EAEME AT RAE £ AR 0 AR Rt@EHEALK
FE PR E RBEERBAF o AR ArcGIS Pro SRE1E AR B RELZE
BEAe T B B4 Mask RCNN B 7] 5 B4 A g3 Fo 5 Bl AL R AL F &9 KAG @ o
AT 2018 F£% 2019 FREMMERL - BEHIL TR EZESEHM
KIGHEEEFEE - AR A E TwEER » @ AKBEE T3 WEE
BAo btk 4 o 5B IR R AR AR AT R LIS FH RS AL IR 1R 0 o R B AT S
20 A1 A R F) a4 A 454% (NDVI~ CMFI » DVI» RVI » GRVI ) £]# 7R [5] 8 31| 4k
BHE > BRI AR EHN KGRI KB - & R4 - 2L ResNet-
50 AR 2O E mAP F & &k B E N ResNet-101 » H ¢
RGB+DVI* RGB+NIR #v RGB+GRVI ¥4 H & £#H %4 mAP 3%
74.01% ~ 73.81% Fa 4% B 73.72% o M2 KAG @ 4 B PFlkAo 5 F 9 BIRE L > K
G4 RMERERER RGB + CMFI #1234k B A » KAGH IS BRI
RGB + NIR 43RG A » KGR R H/E A RGB + GRVI 443
SRR » dice coefficient 231 % 79.59% ~ 89.71% #Fu 87.94% o KL A! A 9%
WA B E R TURBAGERKEN BTN KM AKSGEZE T L FEF0
HEEM o B AT AMEST BEAE o) RFAEAR] » RIS EAB M BE -
BHEMA A AL Rk o
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AloTEMAREBR BT HEEZE N A ETLAEILE
BEHZRERA(RERE - BALZE)

28 ARZHELEBEE ST BFHA HHEEY
mEMAETE AMBPEAEMRAREEME  MBEET 2B E
GERBE - AT E BEAKEABRNEHAZEANMRT M
EREMBHEERREE - Rk A&GEWH ST @ » XNE
ERR o AHER AR M8 48 % 43 BeFaster R-CNN » YOLO % %
2 R Transformer 4 3|4 4418 BIAE R AT K BAR 47 - B4R E E/wis E/L B R
by ik URBBEEXRHEI ARSI AR BFFET @
WEMR LA ERER EH I EMEMIREE  WEEXFOEERE T
WAL AN M EAHELRAR ARG AN E - BLATTRIRS
#] A Mask R-CNN » YOLACT & & Transformer 4 7| % B 5] 5 214 A 64 0k » 4H%
ol A AT PRI ARG - SR ET Rk kTS
DAEICEER S c BN ERARRR  BHEBEE P HAEHZEEHEARE
BB bR —ER TR RAT R EMRAEHAEE -

HEREASEANOREALXRFENBEEEZEIH%
HAFEBHERGREE > B
BATRANERAFERSBANMRRRAREDAHE - Ko
EHXBEMTY BIVBRADEXEEY  EXHEEHAERAET
FAH A G B A RAME - RARR M EEMEE o AR 4 ¥
HEXBEMZEZA TS SHEMAEARMERG > BERNETL - FRERS
EXBMOEEARENLE c AARHBREASEADREAEHER TS
ARtz hamREal  AEBIEAZESY REHEA
WwEBREEA TS  REREAKSREBMERAEL L - REHE AT
A& F 454 ARGB-DAB ML ERGBRIRE #14 » AN EZREBL &
RABERESERREHEE  AEARARALEIREREER K » Hiak
BRI B 2R AT RE - bk A& @A RE Bk - LAAR markertE B 2 K &
B E BRI ATF AR marker R AR AT 0 E] 0 BEBEE KRS A
EEBEERR - AARSFIERARER EANBRELY N EERFTEZK
SREBMMBBITAD > REZHSRMSEA0.99 cm » # @ #4RMSE 45.532cm? ;
£ A Em B A2 HRMSEA1.365 cm » # @#RMSE %] £6.969cm? - 4 £ 28
o AR RREREAMBRE LA F ST U HAEDEETHER -
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ERANBREFHZERBARFN B AMB(EAFE B
% BR)

AARMABRBET EB N ERBE R FRBE ARNREREH
A B AW BB U ke R F R AT A SUIR B R ek e
RERFHE FRIGF BB ER AT AR ERATE RN F
R B AS A £ B AR 5B AR L ) B RGRIMA R R B sk gk 2 R el 3%
Rap  ThambFRNEAHBEARENE » $15 F R SHER 7 I Ak a4
FERM% » IR BERF RBR T F R SHIEREHEAB® AN - EHIITREEY
FRIRGURAFREHE - G AHHATREHMEIF B AETHAR - £
AR R R RE R HEER - BRI T RFARE Y & R4t
—BHEOMARE TREBTAVETRAF R L DR o Akd R
WA B RBUR IR T R B HER A E RGBT - B IR ARSIy
Weokh AR ZFRBEANA @G RABY S R kadmig,
I EEFTRBEFRIRE A > RAFREIBER A SR B SYHEa
B EIA -

RABNERAKEBBERN B A2 HAYBEFTE S 4 a
A FRRE) ‘ :;”

EHRUNEHENEERA  BFEH O EHMBEEE TR R 4
E RGBT - B10644% » KR A4 #4800 H X O bb ] A5 R A% -
SEARAKREA TR AR FTHRAKRS % 0 FRAFIT BRI &S
T RAEE R RAE LR B E RO R GE RS KR EACEE B o R RT BRI R
BIBSREBRAKRRETEGIH GARB - 2B NEEAKREEH RN
ARARE A —GAL » BILEEIF oA N KRB RBZ Ry 2T MR E
B SHAE -

AARAE —RIBEREE  LEERA AR —FRALH  THUARE R
BHARECRABUAEERPEZRF - BEERAMB T LHEKRBNAEA
FRABRG AR RZEHELT A AR THEME -

BETERAESEERN  EPTUERAPBANARTEAKEHENEK
BAMEE  FHEKRERAEE RCEARREHREREN -

HNERBERFHAAKRZHFRNE EHE FRE)

MEHAKBMAR LR ORI AN ESE ¥
PR RABLENKYMEETREEREEHGRMWIB L KBATH
B ENRKEENITE > NSl —H—H L% &5 85400
ErFARE HHEATEEGEAE G P mBEH AR R

106



BIERTLS » LIMRHRIBIHHE T X BFRAHR—Fr—F O lH®” £
A B BRG EE RIEM  FREG S EARFIE T RYEEE - ZAE S REHE
WX RIEBEF > B EEFBRTNIRERLLE » REELBRETE B R
B Rk wHARAE B NRES HIHPE LR AL EHER » BLETHK
MEHEUATHELEGFRR L HFBF TR TR BB LA - 2.7AHBE
HexglaFaduFARREFFEaAR - SEBBEFBTRMBRETEY
S e A - AR IRE - 12338538 A B 3T B H B 78 s B3k e 3]
BEERTERE RN ZE I BB R BREFERGEGE; F4ERAR
PAE RE GBI 0 BRI & 6255k 3514 3 i fTMediapipe 4% &4 547 -
15 B B kFiE i@ Logistic Regression » Random Forest Classifier + Support Vector
Machine# 35 £ H £ A 31| 4k 3£ 3F tk Accuracy ~ Recall rate » #§ 38, Random Forest
Classifier #9Accuracy %97.0% > Recall rate )] 297.3% & 3.5 4 Btk B 4 %4
STEAEA o AR IEARI Al R ARG B K A 69 AE 40 AT AL AR 5 R S48 AR
253 AT Atan2 F K BT INE - BFINE ARG IRGHE LR ih A E BB F 40
BB HHFRETHhA  AREBLYGBAREZRALELSSH G HEZ
1836 A E AN o 314 @Flask A & Bootstrap# 5 & e X 235 4 R - A A X
RVMEBEAEARES EERBREERTER - FRAAESME B % & 5w
KARRERELR SR BT RAE FHERBRZ K EIEW.6%:
IR G FE 38 An26.3% o KAEE LAk 5 A0k e OB HE 40 BE AR T 005 38 & R~ 49
KEMALEASL LA EIEFESIET]  REFARERRA  HRI;AK
B+ oA %8 3R R EAR R A R R o

JE R 408 2 45 BT AR 09353 RAT R (B ARE ~ Efr 3
HIRE)

KiE R —EFEMBREN G REST R EE A RN
MR AR T FHAAER D BEREIKIERERGBR -
g % 2FKAR T AL a9 A2 B3 o - R AVER AR 5] AL 8 2 B 3 B S AR AR
MEE > HNGEBOERERTHEERS -

FEANBLAEZEPHEH ARG ETHER > ROBOEG amgRT
VESITARE BT R AR o AFTTL B 0 A3t R E AV RE 59 8 7 Sk 4% 015 37 #AR,
FEMGOE T ASILUARA G EEENBHBERZ M -
At 3 LA SolidWorks & At #% B 3% 3t #k 8% ( CAD ) 47343t > 3L A3DF] i 47
RBRIAG) BAE - SR BT B R A KB RAOZETE - RILAARUAE
ME BRI RAKRE R RSB RS L 128 XE - &
TIR&EHS3E TR REISmm - 717] 5 E20mm -~ ar46 L E0.44mm -~ 7541 A
20° o

ARG ES 7] EE K28 71 T e H #2 K3 4 > 32 4] A Desmosé4 &)
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TEMHERAMEEEE  TEEAR I FE c RABRRLEH LB UARE
ERAHTIR GEMLIRL2EFER R & A X E R77.3% o 245 b1 AT R
48 % 15mmig - A BB R R 2 U RBE B @AY T R E

BEASSERBEHNEEZ TR RTGERD > ¥
I %)
B A EEREZHRBEY HERRAEKRE D8R K
FoARRFRBEEREATHEMY  BAGE SRS TR
HRT B BB E o MAAMBA KA E IR 69 ARSI R -
EEHRAGHE» OB AL EPIE Tl A£G TR T 7 ERkER
Aokt B RhEZRBREGITOMTE - ATRBESTREZE v
JEF R B RIF A AN GE TR BHIER S RAEET LS FE-
AXEBAMNBATREHIEFSEAEHE > ForliEmR LR
B¢ GX Works2 fv EU-editor 3%3t 4R KGRI —F A 4% - BERAIH%
B AR Y ERREARBARLZ M o AXER1R T mwiER
BB B AT AN GRS IREERGRI S B RCR B AR AT R RGR S -
B WAERA S AR A A R ERE o ARWERAE T T AL
SRR BI B EEER G ARBSILA AR EEFERBRRY AN LR o

Ea

RBRUIHFHR _FEREFADECREREHNETEN
A YRR B Z AT R (GRS ~ H$HEd)
TEAEAEMRRA S ARAMCE R ARG TILZSH T '

XEH GEE  RRERERYE  AMBARLEFX S AAA \u/
BRBADIOFERERE > SRATREMBEETSERGER

BREMRRLERFE o KRR CIHH K — F 885 ( Polyethylene Terephthalate,
PET A BR% R FERMNERELHEEEARBE - BLRNSS CHIE
bEAT = b AR 0 AR R E 2 A B AR RS Y%t R B ATAL B S A R R &
it Bk BT REAS FHELNEN - BETEHEBGKE N E TR
BE AR ) AR AER PR TR AR A BE A TR EARER - B E o) iR
FAKENGETEERE ENBEAAN] MehEs %85k (pH=7) » {£H
LCRAZX& (1 kHz» 1V ) #4TEEENR - mAHZ A5-10nm 8510 mg/mL 4
#1575 %& & ( Bovine Serum Albumin, BSA ) ( N=3 ) 8k 4% 9| B4R tha B %
EER G E A0l Mahas 8 s rak (pH=7 ) 44w (N=3 ) 48
tbP-value =0.6089 » Wy 4 it &AEE £ & > MmwANAEZE Al umey B A FLB %R I%
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H o428 4a4E tEP-value = 0.0323 » BERE T A THEME » RE X FHMBETH
05697 pF (N=3) « 3 —EXRZAEEAE @R H L # &;%%%%%
mHOERRB S EHBaET RS [ 00.03pF (N=3) » £20.1 mg/mL
-100 mg/mL BSAfE & B RI# S fT4Rl (N =3) - X413 K70.03 pF
B &R 3 B B2 % 4 1LP-value < 0.05 -

EHAAB-3-G-LBEEXR)RR-R = LT R T

e R WATIBBE G WA (RER ~ E3%1E)

IR A HIbA R T EEZHAE  £7 8 ARG
WMEREOEER R FMEEEhME - Rm AP AEEREK
REEBHRY  RAAENAEMEZBEERE » H T HATE
“#ibE éﬁfﬁi'fb—i}?}%ﬁk?%k*é RILE 2 — - @A R
4o Bt B AEAT R ] (Decellularized liver matrix; DLM) B {4
AT 4o B BMOR e 2 224 > B 9 5 2 R o AT fa B A %ﬁ%zﬁ% {8 7% 4o
IR At BB P st 445 DLM 2 & G 4 44 - R ¥ % DNA
%ﬁ@%gxﬁ%hﬁﬂ%%%m%ﬁﬁ%h%mm¢»mxﬁﬁ%%m%ﬁ
AR AERE R EBENAR > HE—F U DLM AR KT SbeE
M i ﬁf‘i"rﬁ-}@ A 738 AT 4 4 At 2 4B IR AR -

ARG - 2L E TR TIESIEAMMA - BARK LA M RES
EERHMBEN > EM MR E B0 T E&RH T > NED>aMESH A
BT ~ MR A ATRRAR AE 2 2R - A RBL B AR » /M4 DLM AR K A4S
Gelatin X Ef M m B A R afeFH A RHMMIBRE LS AWM
# A KB GIt-HPA-DLM (Gelatin- Hydroxyphenylpropionic acid-Decellularized
liver matrix) » 3E7 34 SN E B F 47 H A RHF AR R 53

AT R =3 Jﬁﬁ%ka&ﬁmﬁiﬁﬁiﬁﬁ&%ﬁ’ﬂmmi
Ab# (Carbon tetracholoride; CCl4) 3% & il Af @k 4eALAR A » 3f 45 6 AT 3 B 28 o Ak
t9 Glt-HPA-DLM 47 F51b76 5% » MAik— 5 #8] GlIt-HPA-DLM #1722 P9 AT 4%
HILD B ZHE - AR Glt HPA-DLM A R AEE e A AN Bs ARG B > B4
12 PERT BRI i X 06 T AT BT 04 77 Uk BLAR BT o

RARBERLEFENRERNBBINRTEARKZH
B(EME > BREEH)

EERHLER BRODEAYFTHERRIE R
FEHEOEE - BRORRDLE BT E ﬁﬁ B B
HRRXFORBERBEL G MR ?% THR
M2 RXEFULE 5B LY ﬁ@ﬁﬁ WA FZBH
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MBEHU R BARLIE - R BERBRAREFIBETASENMBANE
%%iﬂm'&ﬁ-%‘é%’xi s AR ERFI ] 4k 0 BELL A ?Mbﬁh” ’\2&% B - BRESAHLEH
MY B ELEBET - B RX R R E R e R BEHIE My ILH; % HE
JI—BHEBRETERERS LA %Tf&ﬂﬂﬁgﬂ_%ﬁ%éﬁ?fﬂ B B B iR 6 AT
RETE BRI GRRAEBY S -

BHEREECGGBY) > ARERARELE HiEEIL— K57
R4 AASKEZT AR oAKR 0 LR RFREA A 0 RIREE R
FERBAET o R A BEE S o F B RIEEBE A \2&7\? FRH
BHEEZEmAY  BEBXE BN BELE T EREFTOER - X
DERBNE R FRBREA BB E s BAZE Iy  XFR
BRAEMERBE P E/RRE » IR PR ERL T ZRXHF Wi
MEEEE BEROEECHE > REBEIFMPRER  XF-BARETH
BHREE ’\%A (BER)"B(HT) C(RBE)=BER - AREAFRIGLAE A
BB AT B RERAREI . =X 2RI 2 RITR
FORA F w9 FA A %%z&ﬁﬁmkﬁi A% RN SR F R
TREIIBZTIREMR KL FHAERNESLIAR A AR o X F FBOE A 91 30430 38, 7]
2 7 #% A Mask2Former (Masked-attention Mask Transformer) REEZB I E -

REDB A GBI TR F34 ERE I E (mean Average Precrsron
mAP) i£0.88 ; M AP L ¥ EE REREEZ AW rEey o g

%] %0.60 ~ 0.71 %0.53 » ﬂ%m‘xﬁ‘ﬁ&&ﬁﬁgd%#%%ﬁﬁ’“WE
AP508F73 48 JE % 37,40.86 ~ 0.51 » 0.48%0.65 » B X F R B £:20.87 - &
ERFTBEBTRAERHEA MR LB M2 b » S BT B LR
WMANRETR L% - RFHEA A JEFANodeISEATHE - ERAFTEANEER

\*

REAERG DB ERAMPRER > IRBEEE - FH LR RIKE REE
PEE AL E S BAZE o ﬁm$K£A%%%’ﬁf””Tm%%ﬂ§ﬁ%ﬁﬂ
BATHE D% MEEMRRBRR BB RFHRBFE Y -

BARTARGARENZ AR BREMRALHE

(Eihés > REEF)

EOABRREZLEEY  HFRENTIHERERTRRE
KoMBBEFRFRA A TRIEHEEM - %ﬁﬁ Z R %
BT AAEE G THEE R RZ RAENwE E  BEAFEE
3,04 G B ¥ 4% 3%k (mother stalk method) & 47 /& &) #k3% » T vk
SVER B ERERBFUB - RIEFTEEREANETEGBNE WME A RIKE
&%&¥#l%ﬁf‘%ué THENER AR AG AL — BH A B2

+9%$%$£ﬁmmﬁﬁi%%%%m%%’M&&él EhwgEL

IR o b — PR S BRAR B AL 0 AR R =4 832 (2D LiDAR) 3# 4T Rk A 55
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FRA o BB IRE A X H o) e 3 B BB 8 AL & #u(real-time locating system)zE
A BEATARR - FRIGIRKE ZH c AR A TH L= BN - 3 A ENet
BHEA XM NBAFZ ARG T £ R we 48] 0 B & RHE
B E & B 48 tb 2 3 X £ % (mean intersection over union, mloU):£88.14 % - 3%k 7]
& R A 4T E K %3 (Hough transform) - B3 ATAR #5152 F41 5+ 4 - ALIDAR
A f & B0 4 A 2D LIDARBAF 8 B £ B B & 8 o A K OL » 3k A
% B9 B 8 &’k (density-based spatial clustering of applications with noise,
DBSCAN)#f &k B £ B B Mtk 0 B A £ A vk i X A ¥k o A4 M8 67 (linear
regression)fF th £ A ek iE X ARG REFR > AN S —EHREFH - THSE
FHRARBBREET QR BEALNELLB > AT H LB AT REMAEME
2B AR RN ERE S &F R 2K K B (Kalman filter) % PID
(proportional-integral derivative, PID) 4| % » #—F 3t E B R #8317 2L
& Efuey o A B K PR LA AR 3% # (root-mean-square error, RMSE)3# 4% » 3+ &
BREPOMEBRBEEFTRATARLEZRE  RERIFZFHBEMA325cm
Bp B A & %5 @ 3% A A2 K 4A (ultra-wideband, UWB) 2% 4 B4 ## & 58] 2B (two-way
ranging, TWR) #4788 & A 3+ H | A £ F R EAT » 75 SARMSEZF A& & 43 25 & #%
BEBFHRAF L ERZREME  RETMRBRTFHFRLEALIT T3 cm - R Lz F
AR R R R Z BN AR H AT AT LR & A KRB A EATEAL
BB d R EERIT X BEIELLD5005k 8B BoRHE I w430 % o F KPR
A E - W E HEE 5 T3 &5k & (mean average precision, mAP)75:£79.09 % >
BEREXARFN5.6% RARAFHBZ A EMETEARENRLEALKTE
BT BRREMEENAERKREZ A > BRI A ST B B KA
BT BT RXERGBNEDERKE  RA B ERE -

J&E R Transformer ¥ 48 433874 4 7 & M R S P
BAZRZIMRE R REF)

A F A M 4% 2 (Plant-parasitic nematodes, PPN) 73 45 4 37
BERZ— REXELHREBERBRAEZ - £ TE
b H28B RO2ME ) B ST, 0 F AT AN F
¥ EERI o TREDFIL BICERT - ABLRECERNL - ARAHA
X B 45 % 5 a4t & (Ditylenchus destructor) #2 % 7L 4% £ (Radopholus similis) % 4%
B ARG RZEMAIER R AP S HRIE T - FAH B EE
Z AR o T REAE R s R o FIR @ o B ATRZHRA LA
WRGEEEFHEBAMB G I EBFHETHREAE  REEETEAN T
bk ORISR T LRARNAEE K

AHRRERBZEANRR  AARZBEAME —HIMEFARLEZT
BB A%  RIEEE  BRROGEMBHE TR - -2 HRBE158E
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S HPaomBI0EALEM T ARG S  UARBEARAGFLENRR »
TN H PRE KRR o b A—HREAN  mESLGE  FARE
RS RA o ERAESTHELUMEI0SI8RE SE R - 553
(head) ~ &3} (tail) ¥ 2 & (whole-body) = #% B 3k 8 55 28R » 3+ A 19922fE4E:%
(bounding box)4Z 32 ° sb— ¥4k A % A Transformerit A & X 22 4% » $ BeFaster
Region-based &y 4 4% » 32 3 Faster Region-based Transformer Neural Network
(Faster R-Transformer)#£ A o 1% 4% 3t ¥ 42 A 38 4T = PR FRAE AL ¢ & 241 A 3%
(cropping) & %, ¥y AAL A B 1% 2 AR AT R 45 5 BA A ho A 4% Z % H](weighted
voting mechanism){# 5] —#¥3 BAZNEE ~ £ & F =5 X AT —8&E
R RBHHEHAEBNREMEZ S A A RF R ORB LS
(Meloidogyne sp.)#2 4R J& 4% % /& (Pratylenchus sp.) » A A F 4% % (sub-model) #
# > BACE 5 ¥EE

ERARN 1S BRSMAETAR KIRE 0.8732 8 -F 4% #E & 34 f (mean
Average Precision, mAP) ~ 0.7738 &4 # #£ % (accuracy) » YA & 0.8725 #4 Fl-score °
B Z MR EILE - PR A R RETE 09501 s RER » R 09744 &)
Fl-score ° gb4l » # A Gradient-weighted Class Activation Mapping (Grad-CAM) #2
SmoothGrad =] A2 AL 4% A 3k 7] 65 69 3w 3@ 42 - 3 A A 38 3% 80k  (occlusion
sensitivity) & k4R & M 4P IRAL - 488 T T AT R & R A A Transformer-
based # A » BA— AP EHHALFE  TAREDFTAMR SR A2 & -
A RTZ B R B BARGIRGEAT R RGBT AT REH LR

RRABAEBENZESERINRABEZERINGRE

& RHEF)
RAELHRREQHEZ - AR 8 RAELER

S B RFHREXHELRERE w BT FEEHEE

ARG EREEE AP  AERETERBBERIFLER

AR REFEELEREZS0%N R FHARMBE - FRTHLTHERE S

BE S MR R SR HREREFEEABRRG G B) c RAMER — T

#

o'

SUEF O EA AT OB HE - AR S REB G F L RETH 5 A
AR RIS > RPN IEBERBNELEER > THA TR 69 F|
B TR e
AARERDRER G AR EREESLETRARELE ik EXhAEEE
HARBAEERETERAEA - R AL ERM A2022F20234F » XA 2
X5k "WEBEREARATHRLE )N FAE RERERIN  EREX
BEREX M AHZG > BA P A CHEEHEATERTAR - B FEI 5 -

112



JER A% R22 8 ik 3  K-&# 20% B % (K-Nearest Neighbors
Algorithm) ~ #& [k £ H # (Extreme Learning Machine) » #1 g # #& 4k (Random
Forest, RF) ; — R E 2 8 F ik » B — 4% 5 & 44 (One-Dimensional
Convolutional Neural Network, 1D-CNN) » & 31 & & 48 %) 9242 B F8 R A A o

PR AERER L HBE B ET ARFEA AR KA EEEET 1%
REEE H A ID-CNNEA S R 2 F BRI AR T E8A% X Bk F - #p
BHEER M A AR E R MR BRERFH T RS o E— SR ERBELAN
ZaFRANREAERATHRMNER B IRFEADNERABERBERR ) A
AR F] > M ID-CNNAE RS s 3R 4 A5 A F— 4 A 253k A) ) > 22 o 33— H15% 20
oo b AT RMNHETR BB A ERE Z R QML KR - BRA LK HE
FEERMBXAFMER - WEURFEA K B4 & F 2 M %% (Variable
Importance in Projection) 7 /& EAT45 UL B i o Bl R - £EEA
N L —RE5Z— 6 BB By o] 3 R 2 I P A 289 % R 99 Yoty HH 3R L
e o AFFRZ AN TR K TR IER & LT 1544 1D-CNNAL A 48T A
PRNFESRTERACEREZAAEL » WHEATHEANBHBE R Lh &R
B I B A ARG TR s R R -

ERNT - BRERARTEENER ST GR
BRNLRER D21 E N AT 45 (Ankit Das »

THEF)

HER S F4 S E AT (Laser-induced forward
transfer, LIFT) S A — 2 A ey B - stk
=X BB FH AR SHM T A EEET T
AP L2 ERANEERB SO REFFE LR - AR
LIFT ¢h BB A S o MR EEHEER > Bk - EALIFTAM R #ik
Fx R A YA EERGEN o LIFTA P A G/ A ETHK - TTH A 24
B TAREE RS AR KB XREAER LIFT #45#&
TR BRI ARG ER - Bk AIA LIFT R#A54F (Cu) - £ (Ag) Hv
s POELE -

TENE BT o LA B M R R B R AR X M AR A 5 U T
ARG RTEER BH Ag v Pt AR ENREMEHG£ZE
453838 LIFT BT R B BBt - Rt ARBXFHEETHSE
BRARRSBAEE -l A FH &k BRI/ (Laser surface texturing, LST)
Fo R A BT & @i B g AR AR o b 0 IR T AR K AR
B ATLIFT B B o s 1% » LIFT# 451842 AR IE B Befu A8 B R R 3474810
€.45SEM ~ EDS » XRD o PRI » A T AR IUAE A RHE 2 SRR R] U AR 4
TATHE o dESh » R SUAE A A R F & (Finite element method, FEM) R 547
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LIFT 453842 » LAA M B 23 EiL e k18 - £ A O ey % FEM&
RETTRENR » RERPZE LIFT RO EEZHIER R -
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Rustia, D.J.A., W.C. Lee, C.Y. Lu, Y.F. Wu, P.Y. Shih, S.K. Chen, J.Y. Chung, T.T.
Lin. 2023. Edge based wireless imaging system for continuous monitoring of
insect pests in a remote outdoor mango orchard. Computers and Electronics in
Agriculture 211: 108019.

Rustia, D.J.A., L.Y. Chiu, C.Y. Lu, Y.F. Wu, S.K. Chen, J.Y. Chung, J.C. Hsu, T.T.
Lin. 2022. Towards intelligent and integrated pest management through an AloT-
based monitoring system. Pest Management Science 78: 4288-4302.

Shiao C., P.F. Tang, Y.C. Wei, W.Y.I. Tseng, T.T. Lin. 2022. Brain white matter
correlates of learning ankle tracking using a wearable device: importance of the
superior longitudinal fasciculus II. Journal of NeuroEngineering and
Rehabilitation 19: 64.

Tuan, S.A., D.J.A. Rustia, J.T. Hsu, T.T. Lin. 2022. Frequency modulated
continuous wave radar-based system for monitoring dairy cow respiration rate.
Computers and Electronics in Agriculture 196: 106913.

[ #f&sm ]

. Huang, S.Z., Chen, Y.S., Hsu, J.T., Lin, T.T. 2023. Dairy cow health status
evaluation based on mu1t1 -sensor data fusion and machine learning. 2023 ASABE
Annual International Meeting. Omaha, US.A.
https://doi.org/10.13031/aim.202300293 (Paper Number: 2300293)

Wang, J.Y., Lin, T.T. 2023. Application of a visual-based autonomous drone
system for greenhouse muskmelon phenotyping. 2023 ASABE Annual
International Meeting. Omaha, U.S.A. https://doi.org/10.13031/aim.2300294
(Paper Number: 2300294)

Chen, C.K., Lin, T.T. 2023. An automated online learning framework for insect
pest image classification model enhancement. 2023 ASABE Annual International
Meeting. Omaha, U.S.A. https://doi.org/10.13031/aim.202300292 (Paper Number:
2300292)

Liang, H.T., Hsu, S.W., Hsu, J.T., Tu, C.J., Chang, Y.C., Chua T.J., Lin, T.T. 2023.
An IMU based dairy cow behavior recognition system for health monitoring using
machine learning. 2023 ASABE Annual International Meeting. Omaha, U.S.A.
https://doi.org/10.13031/aim.202300400 (Paper Number: 202300400)

Lin, J.H., Lin, T.T. 2023. Using visual-SLAM based UAV systems for greenhouse
melon flower count monitoring. 2023 ASABE Annual International Meeting.
Omaha, U.S.A.
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1.

Cheng-Ying Chou, Shan-Cheng Chang, Zi-Ping Zhong, Ming-Chi Guo, Ming-
Hsien Hsieh, Jui-Chu Peng, Ling-Chieh Tai, Ping-Liang Chung, Jen-Cheng
Wang, Joe-Air Jiang, “Development of AloT system for facility asparagus
cultivation,” Computers and Electronics in Agriculture, accepted: Jan. 4, 2023.
Volume 206, March 2023, 107665 pp.1-13 (SCI)

Chien-Hsing Lee, Xin-Jie Wang, Kuei-You Lin, Joe-Air Jiang, “Experiment-
Based Determination of the Optimized Current Level to Achieve Multiple
Constant Current Charging for Lithium-Ion Batteries,” IEEE Transactions on
Aerospace and Electronic Systems, Accepted: 2022/10/22 : on-line early access:
10/28/2022. (10 pages) accepted: Jan. 4, 2023. Volume 59, March 2023, 107665
pp-1 — 13 (SCI)
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L.

Shao-Hsiang Yeh, Yung-Chun Chuang, Hung-Jen Lin, An-Chi Liu, Joe-Air
Jiang*, Ming-Yi Chou, “Implementing a Pest-Free Fruit Fly Production Sites
Certification Tool via Automated Monitoring Systems,” 8th UC Graduate
Forum: 2023 University Consortium Graduate Forum, 18-19 May (2023), Maejo
University, Chiang Mai, Thailand, p.p. 4
Chia-Hong Hsiao, Chia-Chun Chien, Jen-Cheng Wang, Ming-Chi Guo, An-Chi
Liu, Jui-Chu Peng, Ming-Hsien Hsieh, Cheng-Ying Chou, Joe-Air Jiang, " A
Novel Automated Labor-saving Machine for Cutting off and Crushing of Old
Stem in Asparagus Cultivation," ASABE 2023 Annual International Meeting,
Omaha, Nebraska, July 8-12 (2023)
Chia-Chun Chien, Cheng-Yu Chueh, An-Chi Liu, Cheng-Chun Lee, Po-Shao
Chen, Shan-Cheng Chang, Han-Bin Chang, Joe-Air Jiang, Jen-Cheng Wang,
Ming-Hsien Hsieh, Jui-Chu Peng, Ming-Chi Guo, ChengYing Chou, " The
electric mobile carrier platform for asparagus fields and on-site assessments -
Presented," ASABE 2023 Annual International Meeting, Omaha, Nebraska, July
8-12 (2023)
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Roehlano M. Briones and Joe-Air Jiang (#&4t K /), (Editors) "Smart Agricultural
Transformation in Asian Countries," Asia Production Organization (APO), published in
Jun 2023. 240 pages.

Mu-Hwa Lee, Pei-Yi Lo, Chih-Kai Yang, and Joe-Air Jiang* “MAINSTREAMING
SAT: EXPERIENCE OF ROC,” in SMART AGRICULTURAL TRANSFORMATION
IN ASIAN COUNTRIES, Jun 2023, APO, pp.171-217. (B FE(3E : T2 X RE/E
Asian Productivity Organization (APO)FF £ 3564 " & & B £ A(SAT) , :t & - #4x
FEXEREREAFECERS Y £E#E " Smart Agricultural Transformation
in Asian Countries) | 3—%’*‘%(*}%{%#1%’2&% BRI EREE—R)
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. Chang-KH, Tsai-PC, Kung-Y, Cheng-CT, Chen-RLC, Hsiao-HY, Cheng-TJ*.
Real-time monitoring of the dissolution of pH-responsive polymer coatings by
capacitive sensing with signal protection mechanism. Sensors & Actuators: B.
Chemical. 2023, 394, 13448]1.

2. Chen-HY, Chen-RLC, Hsieh-BC, Cheng-TJ*. Determination of
o-phthalaldehyde for dose verification of the clinical disinfectant by fluorescent
sequential injection analysis. Analytical Sciences. 2023.

3.3k ROBE - BAE Y BREY. BEY R ERALIEEZILE - &
MR 2 e - 2023,23,66-82 -

4. Cheng-TJ*, Hsiao-HY, Tsai-PC, Chen-RLC.

Redoxless electrochemical capacitance spectroscopy
for investigating surfactant adsorption on screen-printed carbon electrodes.
Chemosensors. 2023, 11, 343.

5. Chen-RLC, Hsieh-BC, Lin-JS, Cheng-TJ*. An electrochemical o-

phthalaldehyde sensor using a modified disposable screen-printed electrode with

polyacrylate hydrogel for concentration verification of clinical disinfectant.
Biosensors. 2023, 13, 485.
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Yung-Te Hou, Chia-Chun Wu, Wen-Ting Wang, Wen-Tse Yang, Ying-Hsiu Liao,
and Chien-Yu Chen*, Monitoring Cultured Rat Hepatocytes Using RNA-Seq In
Vitro, Int J Mol Sci., 24(8): 7534, 2023.

Emadeldin Hassanin#, Ko-Han Lee# (#: equal contribution), Tzung-Chien
Hsieh, Rana Aldisi, Yi-Lun Lee, Dheeraj Bobbili, Peter Krawitz, Patrick May,
Chien-Yu Chen*, Carlo Maj*, Trans-ancestry polygenic models for the
prediction of LDL blood levels: An analysis of the UK Biobank and Taiwan
Biobank, Frontiers in Genetics, accepted, 2023.

[ 3t 3 ]

Ming-Siang Chang, Xavier Cheng-Hong Tsai, and Chien-Yu Chen*, The
comprehensive machine learning model of predicting acute myeloid leukemia
risk stratification, Poster of Taiwan Genomics and Genetics Society "Taiwan-
Japan Joint Conference 2023", Okinawa, June 30 - July 2, 2023.

Yu-Tsung Tsai, Jacob Shujui Hsu, Chia-Lang Hsu, Ya-Chien Yang, Pei-Lung
Chen, and Chien-Yu Chen*, Using deep learning with SNP to predict HLA
alleles, Poster of Taiwan Genomics and Genetics Society "Taiwan-Japan Joint
Conference 2023", Okinawa, June 30 - July 2, 2023. (Best Poster Award)
Po-Hao Hsu, Cheng-Hong Tsai, and Chien-Yu Chen*, Applying Deep Learning
on Whole Slide Images of Acute Myeloid Leukemia (AML) for Chromosomal
Variation Analysis, Taiwan Genomics and Genetics Society "Taiwan-Japan Joint
Conference 2023", Okinawa, June 30 - July 2, 2023.

Bo-Han Wei, Xavier Cheng-Hong Tsai, and Chien-Yu Chen*, Predicting acute
myeloid leukemia gene expression signature by applying labeling-free whole-
slide image training approach, Poster of Taiwan Genomics and Genetics Society
"Taiwan-Japan Joint Conference 2023", Okinawa, June 30 - July 2, 2023.
Hong-Sheng Lai and Chien-Yu Chen*, Exploring structural changes in
pathogenic nonsynonymous single nucleotide variants using protein structure
prediction tools, Poster of Taiwan Genomics and Genetics Society "Taiwan-
Japan Joint Conference 2023", Okinawa, June 30 - July 2, 2023.
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Yi-Min Wu, Shao-Yuan Liu, Bo-You Shi, Jui-Yu Peng, Zhi-Wei Kao, Yi-Yi Chen,
Ting-Yu Hsieh, Hsing-Ying Chung, Chi-Yi Lin, Wei Fang, Lin-Chi Chen* . [oT-
interfaced solid-contact ion-selective electrodes for cyber-monitoring of element-
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specific nutrient information in hydroponics.Computers and Electronics in
Agriculture. 2023/11/1

[ At & ]

1.

Shu-Yu Chiu, Ting-Syuan He, Chang-Min Yi and Lin-Chi Chen* A Single-site
Duplex Sensing System for The Detection of D-dimer And Cardiac Troponin .

33rd Anniversary World Congress on Biosensors.2023/6/05-08

Ting-Syuan He, Chang-Min Yi, Shu-Yu Chiu, Lin-Chi Chen* A miniaturized
real-time impedance platform for rapid kinetics and affinity analysis on
cardiovascular disease biomarker. 33rd Anniversary World Congress on
Biosensors.2023/6/05-08

Ping-Hsuan Wu and Lin-Chi Chen*. Development of a Voltammetric Guaiacol
Sensor based on a Copper Hexacyanoferrate Modified Indium Tin Oxide
Electrode. 2023 International Conference on Smart Sensors, 28th Symposium of
Association of Chemical Sensors in Taiwan, 26th Nano Engineering and
Microsystem Technology Conference. 2023/6/19~6/20

Zhen Yang and Lin-Chi Chen**. Study of ORR electrocatalysis based on
Nafion® permeation membrane. 2023 International Conference on Smart Sensors,
28th Symposium of Association of Chemical Sensors in Taiwan, 26th Nano
Engineering and Microsystem Technology Conference. 2023 6/19~6/20

Bo-You Shi, Yi-Min Wu and Lin-Chi Chen*. Accuracy enhancement of real-time
ion monitoring Device with Ca2+ solid- contact ion-selective electrodes through
digital filters. 2023 International Conference on Smart Sensors, 28th Symposium
of Association of Chemical Sensors in Taiwan, 26th Nano Engineering and
Microsystem Technology Conference. 2023/6/19~6/20

Ti-Chieh Chuang and Lin-Chi Chen*. Characterization of carbonic acid
dissociation using solid-state pH and bicarbonate-selective electrodes. 2023
International Conference on Smart Sensors, 28th Symposium of Association of
Chemical Sensors in Taiwan, 26th Nano Engineering and Microsystem
Technology Conference. 2023/6/19~6/20

Wei-Li Shih and Lin-Chi Chen*. On the Electro-oxidation of Chlorogenic Acid
with PEDOT-modified Electrodes for Sensing Application. 2023 International
Conference on Smart Sensors, 28th Symposium of Association of Chemical
Sensors in Taiwan, 26th Nano Engineering and Microsystem Technology
Conference.2023/6/19~6/20
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Wei-Li Shih, Lin-Chi Chen*. Effect of electrodeposition solvent on morphology and
electrocatalytical properties of PEDOT. The 2023 International Conference on Green
Electrochemical Technologies. 2023/10/26-28

Yi-Min Wu and Lin-Chi Chen*.Study of potentiometric and galvanostatic control
on PEDOT-based ion-selective electrodes through in situ optoelectrochemical
analysis. The 2023 International Conference on Green Electrochemical Technologies.
2023/10/26-28

Ti-Chieh Chuang and Lin-Chi Chen*.Tuning the Sensitivity of Solid-Contact
Ion-Selective Electrodes by Signal Amplification Strategy. & *44/t 4 T 2% & 70
BEFCERAAGIL IR REA G/ BARY FHAES TR
4.2023/12/09~12/10

Zhen Yang, Ping-Hsuan Wu, and Lin-Chi Chen*. Development of a Selective Vanillin
Sensor Based on Copper Hexacyanoferrate. 4 /b4 T 2 % & 70 3 £ £ ¢ B B #
LT REFIRAE LR Q/ARLTHAE TR G, 2023/12/09~12/10
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1.

Y.-H. Cheng, T.-J. Yang, and Y.-W. Lu, “Simultaneous Multiple-Droplet
Generation with Meniscus Filling on Digital Microfluidics Chip”, Sensors and
Actuators B: Chemical, 133989, (2023)

T.-J. Yang, Z.-H. Lin, Y.-W. Lu “Self-powered digital microfluidics driven by
rotational triboelectric nanogenerator”, Nano Energy, 108376, (2023)

R. S. Karmakar, C.-P. Chu, C.-L. Li, C.-H. Hsueh, Y.-C. Liao, Y.-W. Lu *, “Skin-
Inspired Tactile Sensor on Cellulose Fiber Substrates with Interfacial

Microstructure for Health Monitoring and Guitar Posture Feedback”, Biosensors,
13, 174, (2023)

[ #tst @sm s ]

1.

R. S. Karmakar, C.-P. Chu, J.-F Huang, J.-I Chao, Y.-C. Liao and Y.-W. Lu
Origami-Inspired Tactile Sensor with Enhanced Sensitivity in Posture and
Bruxism Detection, The International Conference on Miniaturized Systems for
Chemistry and Life Sciences, (WTAS 2023), Best Poster Awards Finalist

Y.-T. Wang, Y.-T. Chen, F.-S. Huang, S.-L. Lin, Y.-H. Chou, C.-C. Hsu, and Y.-
W. Lu, “Multi-wavelength optoelectronic system with machine learning for
online hemodialysis monitoring, Transducers 2023

T.-Y. Wan, T.-T. Lee, H.-L. Hwa and Y.-W. Lu, “Sperm enrichment and fouling
mitigation in bubble-based acoustofluidic filtration microdevice”, Transducers
2023
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1.

Chu, Y.-T., Huang, T.-C., Liao, K.-C., Applications of Neural Networks to
Metallic Flexor Geometry Optimization of Flat Wipers, International Journal of
Passenger Vehicle Systems, vol. 17,2024

Huang, T.-C., Lin, C.-Y., Liao, K.-C., Experimental and Numerical
Investigations of the Wear Behavior and Sealing Performance of PTFE Rotary
Lip Seals Based on the Elasto hydrodynamic Analysis with Considerations of the
Asperity Contact, Tribology International, vol. 187, 108747, 2023

Huang, T.-C., Liao, K.-C., Experimental and Numerical Investigations of
Intermittence for Electronic Connectors Subjected to Mechanical Shocks,
Journal of Electronic Packaging, vol. 145, 011206, 2023
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Huang, T.-C., Lin, Chan-Yu, and Liao, K.-C., Experimental and Numerical
Investigations of the Wear Behavior and Sealing Performance of PTFE Rotary
Lip Seals Based on the Elasto-hydrodynamic Analysis with Considerations of

the Asperity Contact, 24th International Conference on Wear of Materials,
Banff, Alberta, Canada, April 16-20, 2023
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1.

Yu-Kuo Chang; Kao-Chin Lee; Chen-Kang Huang, Quick SOH and SOC
estimation for commercial 18650 Li-Ion Batteries, 2023 Sixth International
Symposium on Computer, Consumer and Control (IS3C), Taichung, Taiwan,
June 30- July 1, 2023
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Chen, B. L., Cheng, T. H., Huang, Y. C., Hsieh, Y. L., Hsu, H. C., Lu, C. Y., ... &
Kuo, Y. F. (2023). Developing an automatic warning system for anomalous

chicken dispersion and movement using deep learning and machine learning.
Poultry Science, 103040.

et s X ]

Bo-Lin Chen, Yan-Fu Kuo, Early Warning System for Open-mouth Ratio,
Movement and Dispersion of Chicken Using Convolutional Neural Networks,
American Society of Agricultural and Biological Engineers Annual International
Meeting, Omaha, Nebraska, USA, July 9-12, 2023

Pin-Cheng Lai, Yan-Fu Kuo, Detecting Carcass Defects of Native Chickens
Using Convolutional Neural Networks, American Society of Agricultural and
Biological Engineers Annual International Meeting, Omaha, Nebraska, USA, July
9-12, 2023
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