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Player Action Recognition in Multi-View
Volleyball Videos
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Applying inverse and forward dynamics with
biomechanical consideration for human arm movement
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ilc

icons:

volume(1l) start_menu (Detect the icons of current screenshot, and used as prompt)
ChatGPT:

start_menu click None (Click Start menu, no text input)

e

icons:

volume(1l) power start_menu setting

ChatGPT:

setting click None (Click Setting, no text input)

=lo

icons:

searchbar_© volume(1l) start_menu device personalize system
ChatGPT:

system click None (Click System, no text input)

4.

icons:

searchbar_© volume(l) adjust_slider power start_menu
ChatGPT:

adjust_slider drag 56 (Drag adjust slider right by 56 pixels)
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icons:

volume(1l) adjust_slider power start_menu
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-1 terminate None (Complete the task)
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and debugging of pythontutor visualize

tools

FEET | FE
BRERE ¢ RMED
BH%¢ T H. : pathrise-python-tutor
HIEREEES ¢ Linux Ubuntu 22.04

—

python-tutor FYRLEAL THAE C/CH+HYRIGE 7Y » ELMRIULHER T > 1R
e E S NS EHTE (A T EAYE T IIEE -

ESRSfTE T E > & 5$% C/C++ ~ python ~ java FRE = AUEL O FE AR
AR RAE - FACORETE - SRC T ASHMILH BRHEE 1% > FH
& mfe = 2SR docker i€ FT valgrind FIELgR P EAR 2L Ll HAY Bk 1%
A1 i EH A 2B AR 52 BB AR

PUT B - 8 et ]

USER
Python tutor(C/C++)
docker
valgrind OPT program

ERIENEL E St ¥ B CIC++{&umEYsR L - EEEN AT
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BLH SEOCARIRIEY) & » 38707 docker NERHYSEPEAIES 73 python F2=CHY TR
it - A ERHE S T R 52 Ae s B8 ] request f54H DA RE 5 DR < THI I 2%
R R4S 5 1 Bk

B & BT BREEM R 73 ARG FIER R AR A R B b T B AR U s B
IR TR B IR AR BT & ZOR AV - AR AT =0 — 0 fEas
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T A AESR
( BEHT A A T 55 A request )

using namespace std;
int main(){
int a = 3;
a = 5;
return 0;

1 cpp
Traceback (most recent call last):
File "/tmp/opt-cpp-backend/run cpp backend.py”, line 11, in <module=>
import request

ImportError: No module named request

at ChildProcess.exithandler (child process.js:294:12)

at ChildProcess.emit (events.js:198:13)

at maybeClose (internalfchild_process.js:982:16)

at Process.ChildProcess._handle.onexit (internal/child_process.js:259:
killed: false,
code: 1,
signal: null,

(14 B I R (57 request)
BESTE SN request £ 1Ykt

HTTP POST / _F*Fe8:08:35 v event {7}
¥body {2}
HTTP POST / = vdata {4}

encoding: 7bit
HTTP POST / F4F08:05:57 filename: data
mimetype: text/plain
vurl
https://pipedrean-catcher-bodies.s3.amazonaws . com/b8aadad6-904b-40e0-9b28-
431e685f57887
AWSAccessKeyId=ASIASFSAGIEA2M366VAKREXPires=1716165383&signature=1yICUTpwh8u
171jX%2BEOML5UWudo%3D8&x-amz -security-
token=FwoGZXTIvYXdzELN%2F%2F%2 FA2F%2F%2F%2FH2F%2F%2FWEaDCT%2Bmk 2617 jgbMixIiKN
BKukjX%2FgICFN1cVNCCNBThk3FOjuzly9pIh626%2Bink SPXSAGADFVAOSRIPG91 oMANEL I5XQ4
yEVRpUBOKNjQ65MeK2fBPZ 3F3tX7DR7DBSs 1Q0zj0afDVY tT%2BGV6VI jfycavweYVrUR1hINDZ1
173ZCYe%2BgQ6UKHs%2Boc E0R11D0aTF tkTSRUR%2FEHAG6Z jcbp67Re901%2BLVSINWE 3wjuLJa
Dq%2BMa10ANSH%2F 5XunAFL cmxzF 1 TPUVOUY@VIZZqack2Bh65QpgsP I 1 IVFNZXwAqtMd F%2F 280
k5e35ebdii%2FezNifttAel’2BnCUbApgHOye IDbIA77Fe@IMVKhRVRDAXMBA1tTgPVIrz@7GZEUM
SndmFrfDVjmywc6 IKIr7%2FjatP3QEgSavan’%2BSz zfgtinuss8cZHf vvplovoedVNFuSOeMVx52
ViM2mIex1SEFrBn5VsnXDQ4AKinZhhjbpcgKeMzZKInezk5QoM2QshPYkexxwi2F hivt guNa6ADN21z
VNWZYGBU@X@UWMT81eSMeMk2FvsziLv%2B8MysBdyR7dvnFiFgZINz IFbwKrnIMcre90Ks sxjexxe
4vomHBbL c2bduPgVvfR2Wsh8bBzhdzHb2BRZcacsDpGF swhbaFQeffQyYboICCpXusSk2F 2ARS0xd7u
Upgrade for extended event history GBVeyFwoCpon il pui ftFUChKSG12744%2F0SHWP1G1S601KFITXTS91161KqyBITqDeQBINTFM
BRIOhpIxAPwbG10b6vLpMhSwXtkby FXqqx6emdIiYlpqaRz8
Clear All View more » document {4}
client ip: 114.27.70.159

10
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GRYT i el B T anE A TRk

Online judge system for system and network management

TREREY - RHEE
HERE - ZE=
BH&& T H. : Docker, Nginx, Vue.js, Golang1.20
HIEAREE © Debian GNU/Linux 12 (bookworm)

— -~ fljs
AEEHIESGT - EH S A B E T RSP A& [RIRFSEAI (SRR AL AT LA

AEMRN 24 Bt B - e ol DU e e AR 5 2V AT DU ARG P 2 f ek H HITE
% o CEARRIERERET  SReE AT - STREMAHAE - 2T AEGETEE -

ZEt% B FH docker SGRFEEREII 2 &R HRRAR 22 HI BN o B Ll seisiah - e aTHE3ERT
SIRAIAS 0] DUA S 2 ERE M - A M (EPEREr4gEE IR - —{E& APl Network (FREBFRR)
S —{E+2 Judge Network (4L a3~ ) » API Network F 2k &z ¥4 API B database AV & i DL
Jed E Nginx Y reverse proxy » Judge Network FIZ BT FHREGE AL M ESERHIY » DLA%EL
M EEEE R - &A —{E Module API 2 VPN API 5 VPN server » 24 KEEE I A
VPN server BL#% » JudgeAPI B] LIFEH Judge Network #8332 A VPN (9524 fE B /E £ 95T
H o

DB Redis Cache Mginx + Frontend

Backend

\

JudgeAPI Router

Module API 1
(VPM, dns, ca server)

Module API N
(VPN, dns, ca server)

11



=~ MEEER

E2AE ] DR H A MRS e 255 > e 29 R G IR FHERE email -

SIGN IN SIGN UP FORGET PASSWORD

User Name

E-mail

Password

Password Confirmation

Studentld

SIGNUP

22

EE S AR AT LAZ Judge (S {ESEMYREA] -

Hil jimmy

studentld:

1. Click Download Config for the config file (same for every lab)
2. Select the lab you want to submit
ﬂ 3. Upload / Download required files

4_Click the Judge button (A user can only judge once in the same time)

5. Good luckl 3)
Current Highest Score: 0
seectia DOWNLOAD CONFIG DESCRIPTION JUDGE
Lab01 Pass rate: 0% (0/0)
1 Click Download Config for the config file (same for every lab)
2 Select the lab you wanl to submit
[ ] 3 Upload / Download required files
4 Chck the Judge button (10s cooldown) [«
5 Good luck! )
LabO! . DOWNLOAD CONFIG DESCRIPTION - Current Highest Score 100
results
{
score”: 100,
results™: (

General”: [

message”: “SSu Public Key and judge user”,
ans”: true,
weight™: “15
).
message Install Freesso”,
ans”: true,
weight™: “13
).
message Time Zone™,
s true,
weight™: “10

“wireGuard™: [

message Judge can ping your machine through wireGuard™,
ans”: true,

12



SWHARE T IR EREIL EETES
[1luminating Quantum Profile-Guided

Optimization via Interactive Source-Level

EER - RN

HERE - R

BH& T A : PyQt ~ SVGWrite

HIEREREE ¢ Ubuntu 20.04 LTS
— ~ [

EAF B H QCOR 1E fy i FIE{V4R:ERS - maFssivim A2 =g
(high-level) FYF23E = » QCOR 2 LA C++ {F Blify A - & % K P (low-
leve)HYFEZES > HATE{FZ LA OpenQasm {F Fsfit) - & 4wt el = [ 5 = A
Fo(RPERE ST - P4 &8 7 (composite gate) & 1A 5 —4H FHbE G S 1%
IR - il A BEEABE Tt R R N TI A i - &1
RS TR R A NEIESE S IVE TR > MBS A BHENZE SIS
T2 - FrPABE S A B i & 2 2dmaEas s 2 - i M 72712
B3 T AI(ESE T B - 5B A RE LE AR i et « R T E 5 AR (E
oy e

B—E 5 & Source-level mapping tool » FEiH A QCOR 4FEEes/Thy » (£5F
R4 2afiAfrB—{E composite gate I » {F HARIEEE S AV E FRIFYIVEEIIA
—(EFA TG HTE - > 8 R “comment” gate © 74 comment gate 5 HJ LLE
BT R e TERYIE SR -

2B E{y i Circuit visualization generation ° & & -f2 B TIE & T 1S
F o FEARNIAEZHY profiling data - (1] SVGWrite Ef5& ) & T RIETHY
B T4REg[El (quantum circuit) » i profiling data HYIFE ERHEEEHEE T
FTE R e CAVE TR - SRESCR iR -

B & PyQt (B2 =ERa tHVMESR - KDL B RiiE THE B &4 GUI H » 32
HiE# Qt J2fkiy SVG V)F R IhAE » HAEE T ARESTIRIGIE TS - PR (CE A
FHoEay s e

13



PUT Rt ie I -

high-level

Quantum Program | source info Interactive Quantum
(e.g., adder_8.cpp) > Performance Analyzer and
¥ Debugger
ngntumlPGO <G; é};r})};ééédr' ' [Source-Level| | Circuit

N [nstrumentation Mapping @ Visualization

¥ Tool || Generator

OpenQASM o N /

(e.g., adder_8.qasm) | low-level :

v source info i P f“ Circuit | !

y

Quantum PGO ' [qasm+¢ SVG | i
Simulator § $ g
(in Profiling Run) ‘ Profiling Data ‘

v 5 _ |
[ Profiling Data_|ormenio | Meretive QUL

= SR

FEMIBER Cr+ HYRAATERS - S HIBE T AR 4R 14 75 1Y OpenQasm F2t
BE - TR TARRAIE - B R o iy LGS (b B A
FEEH -

MainWindow - o &

File Execution Circuit graph

QASM | PGO

ccx qubits[2],qubits[3],qubits[4];

ccx qubits[7],qubits[8],qubits[9];

ccx qubits([7],qubits[8],qubits[10];
ccx qubits[13],qubits[14],qubits[15];
ccx qubits[13],qubits[14],qubits[16];
ccx qubits[20],qubits[21],qubits[22];
ccx qubits[20],qubits[21],qubits[23];
cx qubits[6],qubits[5];

cx qubits[12],qubits[11];

cx qubits[19],qubits[18];

cx qubits[5],qubits[8];

cx qubits[11],qubits[14];

cx qubits[18],qubits[21];

ccx qubits[7],qubits[8],qubits[10];
ccx qubits[13],qubits[14],qubits[16];
ccx qubits[20],qubits[21],qubits[23];
ccx qubits[16],qubits[23],qubits[17];

rev auhikel1€]1 Aauhikel22]1 Aauhikel221-

— CAYIY_ VWU DY), Yy v u o 1,
h qrg_nWIrB[23];
CX qrg_nWIrB[21], qrg_nWIrB[23];
tdg qrg_nWIrB[23];
CX qrg_nWIrB[20], qrg_nWIrB[23];
tqrg_nWIrB[23];
CX qrg_nWIrB[21], qrg_nWIrB[23];
tdg qrg_nWIrB[23];
CX qrg_nWIrB[20], qrg_nWIrB[23];
tqrg_nWIrB[21];
tqrg_nWIrB[23];
h qrg_nWIrB[23];
CX qrg_nWIrB[20], qrg_nWIrB[21];
tqrg_nWIrB[20];
tdg qrg_nWIrB[21];
CX qrg_nWIrB[20], qrg_nWIrB[21];
CX qrg_nWIrB[6], qrg_nWIrB[5];

- CXqrg_nWIrB[12], qrg_nWIrB[11];

- X u1 X T

. . ' ' ' H '

' ' ' ' ' ' '
5.9 5.9 6.4 6.3 6.3 6.1 6.3

14



FERPET] 3 B ¢ PR T A 4T T 5 2
From Sleepiness to Enjoying Sleep: A Sleep EEG

Analysis Platform and i1ts Applications

TEEH - RFE
HEKE ¢ mamal ~ ME
BH#¢ T H : Python ~ Figma ~ Tkinter
HIEREESE © Windows 10/ Windows 11
— - fii
EFR R EIZENATES - §F2 NEE R R T4 SR 71 R E R E R
HE o 2R > — B Y NEERE S AT AR I R A B B R M RARAG 7 ~ kDI 25 AR
77~ BCEBEEANE T - WS TIEREE - WL /MECERFFS ABHEEE
HEOR T EGRR Y — SR 5T
ORI > AR/ NEERE ) ] BE & B A RS HERPE B » T M TR 1% R E]
I  ENEE - ErEE G e Ry TR -
Ry T REFE— R > IRFIBEEE T —(EHEIR S ATl fE & - 2P el
ABECER(E A/ NEERF AU ERR ISR B - DA U R &/ NEE AT IR A T
BTG > KRR [EIHRERRFES B A s 2 EEVRARAYE - iz - Fa gy

e REBH ERGHEAE - BRI B BRI ERARY T > €
TR ER St EAI (A b /] N -

ENSRN iR

Al

/ Rises ~ Fﬁ%ﬁﬂ

—
-

15
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= G
EERRIVER AT - PRI 7RI EE TR 52 o DUT aE i [ E 2 1

HAELTERI

FEER— o 2ol B/ NERIAR G R "6 SEAE ; %y~ 9
R B0 o /NER - SR EHRERERAR T 6 BBalE  ZEH
G BEEERREFT O BERSE0 o TSI PR IR - 2l N
A TR EIIEIRPEE: (N3) o ERIZ 5 B/ NER AE S HoR 6 1R
& EEHEREAIHEE -

EER T ZE B/ NEATRERER 6 SEAE SRS~ Bl
R SIS0 - /INEETR - el BHVRIE R D] T 5 SRR EL ke |
PRI ORIFABER B IR | - IMTEBIEIR PEEL T 838 - 2l /NS AE
[EfEEA TEOLEAVIERIRISE: (N2) - ERIZH I NERE IS T HIE G
R -

(EE e E RS R E R AT PRI DA SR/ N R o
AR (N3) > TR EE ARG EINGE + K2 > S8 M/ NERTERE
e AT RIEIEIR (N3) » R NME R SUANGE - & 2 A RERVE S IR
f& -

Before Nap & After Nap Comparison

Sample Index

1~ /NEERTR R AT FE PR

16



EMRNILMB B E S T2
Electricity consumption analysis and suggestions based

on NILM
BEHIY A
B E - =AM - DA - SR
FH& T H : Python, React, Js, Css,
HIEREREE ¢ Linux

— ~ [

BT FRE YRR I MR A S EE R (NILM) BV AT R A - a5 a3k
PRSI HEE RS - (I LGEAFEREEH CHAERIEES - BHEEANRE
e I LI P A BRI A RS HEE T ENHMGES > WaHEEGZHPHAE
FZE o NILMEMGRT AT LS ECEE T 288 - AR T 5 e BRI S A (b - HEEr 5 o
{5 PR R &5 R =25 H HURERERE I © NILMANFR AR Al BE o5 _b Bl 2 A B P2k~ o 17
HH PR RE - WP ARSGERE A FryHEDER I ERE - LEPAHFEL
IR AT (e Z R R ERE Ry HAY -

ZERZAEREE
] get
BENE database
user \ 4 t
" e
{8 data grafaha 9
user [—> login NILM 4347
/ B4
user
F B fiif FH 1Y) T8 &% S B[]
i KB =] rule
email
email BJI it 5%

B — : ZEAEIE

17



~ HEEEER

12 {# FReference Energy Disaggregation Data Set (REDD)EIE A A: pk AV EE 23 FH EE &  FeffH

building 1ETT/REE - FEEBURCBIEANIIGRE - =] LA DB 38 25 M P A A e e
FiT{sE AV EE &5

3500

— Site meter
Site meter
3000 4 —— Fridge
= Dish washer
—— Sockets
5004 —— Sockets
Light
— Microwave
Unknown
- Electric space heater
= Electric stove
Sockets
—— Sockets
— Light
—— Light
— Unknown
Electric oven

& — : NILM ZE 23 E V& 56 =

150

100

FRAU {55 P A~ (] SRR P 1400 L1 Y PEOHI (B BRI AR A (B 2 Ry 72 5% -

ZEfE - COJHEDA - AalE - FHMM JEED
s
150
15
100
5
50
5
9}@‘ v‘“bﬁ 97’““ Qﬂna “‘?&n‘ “ﬂ“uq x““

[ = : CO #1 FHMM EH i?E/EJ SR SR A [

e e »*

e

a
o
e

emai
Login

Register

ZH1App

Forgot Password

&V HRFfE EE(E 24

18
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Timescale DB o & SLE fledaa i 2 i

Application of Timescale DB in data processing

BT ¢ i
HERE ¢ BT - BETR
Fi#$ T H : Python ~ FastAPI - React
HIE{FREEE © Ubuntu 22.04.4 LTS

— i

FN2020 484 e SRR FALEEE » M EIE 7 —(En] DLt FHE B LAY &
& o EEERST - KBRS BN REFy I ERNEREEER - RIEEN
BT AR LA T 485 » — ~ [ RER A - = - EHIFMEERIVE
a0 = BREEIR R BRI LUR D REFRSE DAY ~ SN [EHG AV E
oo fR9E FalseRh > IS4 Postgres AfE{FLUR ERHE R G Al L 1
0 I Feff9 e 58— LA Postgres B AL EFT# » BEW: KR FEIE [ e
HIERHY Timescale DB  Har KIVEELIER - KRy /EiR1% Postgres fEE AT IS
HVERHE » Rt g5 SQL 58 /ARLAE#WiR(F Timescale DB -

T ARSHINRE RECE AT 4885 > — ~ (I EAIR Pt e 0 — - 2
WEAEE RHEEY ) = HE(LERERZENHEE ) U FRETEST—
([EFEER LR - EEAHEES LRFFHEFES A - RBFEHEEAE
FER SFEE AN FEEE S ENRE SR E - MR EE - =B
W) » (FEEESR BRI ESREEA NI TR N ~ S BEIhsE - BB ERE
HEARERESR > WAESEL RN =T ZNE S & sTERAE
FHEE Frids iR AR BRI R -

DUF Ry 2 42 A81E -

PostgresDB (Timescale DB) FastAPI
User Information and Electricity Meter Stored Checks login information and returns JWT token

Check User Info - o - -
If correct, return JWT Retrieves Electricity Data information and Process

Fdo Gets user's electricity
. ~~_) @) FastAPI
TIMESCALE -

k.

Postgre SQL

or creates meter data is logged
user in to web

Sends Uses JWT
user input Requests token to
to check if processed | make sure
user exists electricity | which user

React
Login and Register Page, Visualized Data
Stores JWT token in cache

System Overview

19



=~ S

®NApp

B — A EAEFH i S S S
2.20
B= AHEE EPY : st

[l ¢ (A EEER

netdb=# SELECT default_version, installed_version FROM pg_available_extensions
where name = 'timescaledb';
default_version | installed_version

(1 row)

&7~ © Timescale DB ZEE%(F Postgres 7 |-

20



Rz pAFR L

3D Indoor Scene Reconstruction

B EEdY + HENR
HERE - ReE
B¢ T E : Unity
HIEREREE © Unity 2019
— ~ &7
R By (4 2= A 3D EEFR (T SR ERY Lidar HIFEAEE > DUEGENIFEEE
s AR A T 7058 R ZE A3D A s - H {1 BEE i e (S AR 2 e
K HBEEAFEZEIER o FAARFEE ) Rogy360 & R=msid ki = g
=HERRE N EEANZEEAF AR RIGR - FFEEHE Unity 2B =R0Y
L%LJ}? EPHEREINS R > R HEESEAaRE > U T ERES—EE
] ?Z%% "EEIREFRE ) WVEE > BINEEF SR nIIIEE o Wikt
ALE > A EE R EEF T S g AR E T S B EFFIRIREER -

IV S i

1ERE

1) fEFRogy360% J M F1#

2) RBEBRRA (0K
= - ) : !

3) AAFWRFEHER B | i

ERRSRAREBH Y | 5 |

H)@Fi?lE%LMRﬂ
: 2) 14l i2RIRender Queueky
Y EEEBIEABE . AR
D ERRERE . AEME
L OEME

MG ELWE i

2) MEEHHIAE)

: |
2) EREREIEAAE IR T i
3) MERPHIBITHR i

BRI AR BERBL |
B ERFT B 07T [ ATIE) |
3) BESEE  ABEERE |
4) BESEE  ABEARE |

1) EdAexetE RN ERET i ) FIRAERETASED i ; 1) FERERERBRGE

4) RBEMYOUE  BER
EERI RS

21



= AEEER

Hal 21465104 ~ 651055 NEFRE H

M8 2 F N E (] PALEE S = 1% )
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Bt BARAL B ek i B AT R R
IR

Augmented Reality-Based Volleyball Court
using Perspective Projection and Optical Flow

Tracking

R BT -
BEERE ¢ HE
B2 T B : python ~ opencv ~ numpy ~ pyQtS
JHIEREREE © Windowl]1 ~ Python( Anaconda)
—
PERATEE AR 75 IR B 1R 52 DUBOE R e 525 SR AR - FEBCER R &
% RGB K& e =REAY) - (E AP g AR $e2fHTE - Eiftd v TAE H
e NAAE FVREE IR PEEkS » B S « bR B8 % - B
BT~ BRI ER SR I -
HHEEMA B PEFRIE RN P IEE LR LS - ERRGIHG DU
G BT R R
ZHEEE

Initial key points and Video Stream
perspective projection matrix GUI

l l control

AR Volleyball court system
- : 4+
Projecting court to Virtual court i .
Tracking key points
$ using optical flow and
Drawing text and image on the virtual court update perspective
¢ projection matrix
Detecting non-court pixel by RGB value
(avoid blocking people on the court)
$ Out put video stream
Projecting back to real court perspective

23



» HIEAES R

TERERAE R BAr - BRI n] DAEES)300ps BIRGERER o 3R 0] LIA il
e - MiEs R GABEinE s T - (FH optical flow B PAFE key points N
EFEIIE R M E AR e EME S8 [ NS N g R AR A% Em
EEERE o

:'E/‘R ﬁ
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A ARy %4y Chatbot REH%EE F4
Advanced Learning Video Platform Integrating Automated

Summary Generation and Tutoring Chatbot Support

TR - FEE
BN E | REGE - S - EERRE - HINE
BH3% T E : React, FastAPIL, SQLite, llama_index,
tloen/alpaca-lora, OpenAl API, Im-sys/FastChat,

— ’F?E’ﬁfl\ OpenAl Whisper
JAELEREE ¢ Linux Ubuntu Ubuntu 20.04.6 LTS x86_64

FTHEA - BEE R Coursera ~ Udemy F4R FEEESLEURVETIZEE - DURAGREHEL
BEEHIFFEA K - & EEE TR RN m Gy 550 o Coursera &1 HY
2016 -2 2021 F{EH L EEEHINERE 21IM BRARE] 92M -« 280 » A EEHER
FHENEEREHEERERSCRE T A DS mAE s R NAEM
R BEECREEEIFR - BIb > FRMIFIF AL —(E =L L
BN FTHRAREDUTISE

1. ERERBEEA

FHINEES BRI RA token PR - BFIFH RS ZE )7 /AR BYEFIE 5
FABEE ; WA SRR A RAG (Retrieval-Augmented Generation) HYSZ 51
LAY 5 % 0 RN SR EE - PP s - =4S RSO B R
PR AHBEIS R EREC - SRR RE SRR EI TR N AS -

2. BAEBIEIRE R BEENERMT

FIH OpenAl whisper & FTH R IEEE S F » 258 OpenAl #Y API {4
Prompt engineering iy H B A BB EE R > K&K EHE LoRA (Low-Rank
Adaptation) 7 AR - W1EE— 2R FRAETE A Hilim AR A R (B R AR 51| SR 25 e
5 (Adapter) » FEERAETE /B E|RIEFAESUIR » WA A mik —REER
F BB REERED - WISV ENE - INREERE ~ IREEEER -

DUN BsThseZemiE - BRI AR SRR R 2=

ARFZTAESRIEE

(%E) géﬁ*& }QE{?; ﬁA/ﬁHﬂl
v v v y v v

WELE—R f Chatbot f5%& . -
: FERFREE TERIBHE g

(1*;]% ?ic%ii) (Erﬁ?ngon?cﬁig])e RAG module (SRT) ({EF Vicuna)| | (A8 Vicuna)

ARFEIHAELEIEE
RER R TaRE
€217 = |
v v v v

R - 5 ERTEAERIGHER XAMEE{E
BENXF RRIZE | | = adapten)| | (embedded)

B —. DR E

25



BABNRERRE

> RS

Youtube Playlist url OPE"A' W’“s"e'

BILREERRER
£

REFRIE.

$EXCF token RFHBiB LR

HEIE
B 32 #84%(OpenCC)

st file

L/l HMX?EH

Prcmpl
Engineering

GPT3. séiﬁﬁxﬁ

HEJSOMﬁT

) E“m X;ﬁ% plain text- =2 “?éf%‘gii‘g’ﬁm? Prompt Engineering  JSON 1
RXABEREL
B HFRAXFH < fE— L .F -
\ -
- Vieuna EEnE EE )
MRS AR :
3 W ®ALRATE "o
RAG module - Gk plain text data embed chunks HERVGHEE ¢ {EF LoRA (LOW-RANK et w
; load into Vector db ADAPTATION) ”
/y| chunk 1 I I 1 ‘ : “Q
| [ PP
chunk 2 2 | i o
I | L T e o o 3
: = . < (Adapter, base model) -@- < +
\| chunkN | [ N ‘ : . -— } Taiwan-LLM-7B
I 1 | Vector DB SEgREn (Base model/
: AR (Adapter/Finetuned Weight) Pretrained weight)
v
Eyzﬁﬁﬁfﬁﬁﬁ
Yes » #§iE{E total summary B T—RRXFE
ARFHE
—>| num_segments *>{ chunk 2 l*pwmpt —»I summary 2 l—?sm&—ﬂ total summary num_segments > 1 >-no
k) -3
N
XA (BAEEND) \L,_‘"m ummery

IS
1. Bpf=

2. HfHeHs

Vicuna

SRR T > B RAG MERAER - AE=
[o8 S22 - AHIBR Z Rp I BREC HE A

Ty e 2 f] LA S R SCAS Il B B ik

R AR o JEY o

3. (ERMER R HiEA NARRIIAIE - (e 2 B 2R A ] e
DIE3RAE A RIS A R RS 2 A R a7 -

B BB Llama

ATMRBRR--1H

(ME) 78
00:00:04 ZAMAS R
00:0010 AT ANTEIANNANR
wn

00:0021 LR RPMEHANE TR

DEAFASENARNROSRNEY  BENFHBEET2

I-REFARPED u:mwu CEN

HEmRT N

- MAWNEHONA - RNADKENS - AROHEF
ANHERERROA
SAABAACARYEEN
(B2) B85 ENARS

REFAMPENNY

| mmza

> W& 7

7

BERREHR
00r4s ZEMPAB N
000213 ~HANBFRICK
000254 HERF-WANEF
000305 AWEREAA{HEER

ISR RERLRN

00:02:03 RITLURIME F—1ti

000205 BTRSORBRIE
00:03:26 WA RTLUABE
000358 BEAKHRRWTUAN

Type the mes:

>

L W

\

]

=

@ T+ ChatBot (B EMHLAY)

BEHH Llama X

Lesson 1D : 95 Y’ #B ] DARS FEH)
Lesson Name : KMEBA - WK

SEBR Lama x EEERE

B

L REAOBBRE-7ERGER

RN :

BREEXHETABPHESHIOEANE - S+ HAEANRROIAMOABTE - B

(NN - R 911

-

[rype the me >

75~ ChatBot (|FH A RARAY)

Ef
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ESS SIS R P R
Designing and implementing algorithm to predict Mahjong
hand tiles based on probability models

FEEHFT - M 2E

HEKE  FRE

ri# TH  GCC

JHIEREREE © Windows 10
—

Al BRSEs RS > (RSP Al 2 TR ETNE S EE
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FIT IN : A Personal Motion Sensing Fitness App
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FH2% T E © Python ~ Unity ~ SQLite
HIERIREE © Windows 10
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Ship Detection Algorithm in SAR Imagery

FREHIT © BRESRE
HERKE B
g% T.H © python
HEVEREE © windows 11
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Integration Platform Of Graduate School Admis-

sion Data

TEEHI% - BiRéE
HEE « HEE
2% T.H : python, php
HIEEREE - Windows
— ~ fig
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2 Error-state Kalman Filter # & B B
3 2 iUt B
Enhancing Vehicle Navigation Accuracy via

Error-state Kalman Filter

Y+ 2
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Implementing Person Tracking using YOLOVS - A Case
Study on Detecting Student Activity Center

Unauthorized Entry
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iE )b E R E i A PR B TEEY . B ARBERAE TSR AlH
BT - B > HEg AN SR AR A
inp = input()
# It blacklist E[{FEIET
blacklist = ("import", "os", "system")
if not sum(bad in inp for bad in blacklist):
eval(inp)
else:
print("filtered!")

B : FeRRHEIS

__builtins__. dict_['__imp'+'ort__ '"]J('o'+'s"').__dict_ ['sy'+'stem']('whoami')

&= FERRAED AR

BT S e i AER A Python P REBUR Z 2212 - EE ey IHATENE
PREITRASE T > MEREERER T print ~ input FT eval ZSMFTARAE > FEmLEA

{T7EAEERAIRLE -
builtins_key = 1list(__builtins__ . dict__.keys())
for key in builtins_key:
if key in ("print", "input", "eval"):
continue
del __builtins__.__dict__[key]

print(eval(input()))

&Y - R R D&

SR b & 07 A ma EIFEAE exec B¢ eval RIS TERIENY - HER MR ERYA R
8o B8 BRI -
\exec(input(), " builtins__": {"print": print, "dir": dir}})

7 KR b

£ Python 1 » B MERIER4 K [ object - T DL3E3A (). class_ . base  JEH{
object I » #A{k 5 - subclasses + $£F <class ‘os._wrap_close’> % » 1
MR _init__ 7RI init 6=+ BEE TS ATIRE globals + ZErRHLE os
fE14H > Wi {d AT os.system T EEFE S e ©

[]1.__class__._ base__._ _subclasses_ ()[133].__1init__._ glob-
als__['os'].system('whoami')
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FairyTale Innovator: Image to Story Audio Platform
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Upload and start £

project image preview

Choose the number of images

This is a project that can generate a story based on the

5

Upload image 1

Drag and drop file here

Browse files

Ljpg
120.4KB

D

Upload image 2

Drag and drop file here

Browse files

2.jpg

143.2KB

D

Upload image 3

Drag and drop file here

[&l(—)
3. EHGERE

FRCHT T LA R P e,
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images you upload.
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R R L R g%, AR ORT Ry sl i A1 B (1 e = B

% LM IERYAE R, ST REMI I Sy = S8 G & o, e ANIA

PRy K

text and audio generation

Image 1 The once-peaceful kingdom of Willowdale was
plagued by a wicked witch who resided in a dark,
foreboding forest. The witch, known for her cruel
deeds, had taken a particular dislike to the
kingdom's most beautiful and kind-hearted
woman, Lady Elara. One fateful day, Lady Elara's
two children, Timmy and Emily, stumbled upon a
mysterious broom while playing in the castle’s
attic. Unbeknownst to them, the broom held
magical powers, and as they began to play with it,
the witch sensed their presence.

Uploaded Image

Image 2 As the witch's powers grew stronger, Lady Elara
became increasingly concerned for her children's
safety. She forbade them from playing with the

broom, but Timmy and Emily were fascinated by

its magical abilities. One day, while exploring the

forest, they stumbled upon a hidden path, and as
they wandered deeper into the woods, they

discovered a beautiful, lush forest filled with
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GetTogether: An app helping the elders hold

activities with semantic analysis
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Multilingual Chat App for foreign workers
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Apakah kamu sudah sarapan?

aku baru saja kenyang

aku akan ingat mengingatkan nenek untuk minum
obat

Adakah yang perlu mendapat perhatian khusus?

Atau pengingat lainnya?

perhatikan untuk tidak membawa nenek terlalu jauh
hari ini bisa turun hujan

ingat dengan payung
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Vintage Adventure

BB BEoGF

@RS Mg

BH%¢ T E bun, React JS, elysia JS
HISERES MacOS 14.5 (23F79)

L EEA
T -
Step into the Past with Vintage Adventure
Imagine reliving and sharing your most treasured memories with vivid clarity, as if
you were reliving them for the first time. Vintage Adventure is an innovative app that

takes you on a journey through time, empowering you to capture, preserve, and share

your personal history like never before.

Technical Backbone

Our app is built on a robust technical foundation, with a backend server that handles
complex image and video processing and other resource-intensive tasks unsuitable for
device-side execution. This allows us to leverage the power of cloud computing to
deliver fast and efficient processing of user content. Our front end is built using
React]S, with the Ionic library enabling seamless multi-platform adaptation, ensuring
a consistent and engaging user experience across various devices and operating

systems.

Revolutionizing Storytelling

By combining the power of street view technology, oral storytelling, and Al-generated
imagery, Vintage Adventure brings the past to life in a unique and captivating way.
Whether you're a senior looking to reminisce about fond memories or a family
member eager to learn more about your heritage, our app provides a platform to

record, relive, and share your stories with future generations.

Transforming Memories into Shareable Videos

With Vintage Adventure, you'll embark on a fascinating adventure that helps you
remember the past and makes it more accessible and engaging for others. By
transforming your memories into stunning, shareable videos, our app bridges the gap

between generations, fostering a deeper understanding and appreciation for the
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experiences that have shaped our lives.

= MEEER - (TP 16)

Our app has undergone rigorous testing with impressive results:

Image processing and video generation: 100% success rate, with accurate and

efficient user-uploaded images and video processing.

User experience: Overall positive reaction from the subjects, with the most common
remarks being:

e "Innovative"

e "Simple yet powerful UI"

e "An interesting idea."

Performance: The app demonstrated fast loading times, smooth navigation, and
seamless video playback thanks to several key technical improvements:
o We've optimized ReactJS rerendering using Million JS, resulting in a
significant boost to frontend speed.
e We've replaced ExpressJS with Elysia JS, reducing backend response times by
around 60%.
e We've upgraded to the Nova-2 by Deepgram voice-to-text model, which has
accelerated transcription times by 80% compared to Whisper Large by
OpenAl.

Feedback: Users provided valuable feedback, highlighting areas for improvement,
such as:

o Enhancing the app's guidance and tutorials for first-time users.

e Expanding the range of editing options for video customization.

o Integrating social media sharing features for easier content distribution.

(This document was crafted with the assistance of artificial intelligence.)
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MiinStore DatalLake Implementation
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— B

AAESERS MiinStore [0T “E& 0 I EAL#ERTE RN (Data Lake) 22 - LIFIE
&R RN EIR AR N - BRUHIREL Ry - T R AR E RS
SN o BIA RSB LI RERB LAV ER - | H > HNERPAATFRIRAIER
BORMEARY » R o] K S I %5 o A Ay s M B R > GRS 7R KA A [EY
BT RUEEIERBE TRE S AT -

R EAREENE R 7L ol — e T3S E (Smartphone) E4E &}
B IAMAE MiinStore N EREETHI—(E$4 5 Receiver HYFEE Device) KW 1% » 2
W EE B ERHE AT MongoDB BEEHYERLEH » i FHAE MiinStore H5%&1
[ MongoDB HEUEE @ {EE RIS TEEHGE R} - 4% N#ERy ISON B¢ CSV 18 -

1 bt ARSI T 9% M FH A & A A [R50 - B 1 I DL N AR I Im Y EDR}ER
MIFFMNE RV ERHE - T2 idE A& - SIS - BEeGEaEkE
FLNER A SR Z 20 - EARN I E R NEE R4
A6 (FRHERDHE—RCHVERHEMEE - DIBEEE | Rl > T NEREE 4
R VB R Rty AR &8 g E A AN FIRVE RS > R E RN
PAETFIR IR S AR F R R SRR — )7 - NREINMEE R AL
W P T S5 AN ERHEE ©

#17Smartphone&MongoDB iﬁ[mifs';%MTi_inS:AorefF’i‘f
4% > I3® EMiinStore F AMongo
! 1)
MiinStore
BRI Smartphone Wit EM(i);f‘?.‘jg:'.(J')sDoBr;‘i{;EE
ite Devi ok MongoDB
Write I?ewce WEAH R ongo!
(receiver) T
i datafitjsonEth
i BIEIMongoDBIRE B E
] l
v
— l 1&base644giEdecod
d Devi ase64iBiEdecode
MongoDB Read Device F— et Date
v
Kubernetes .
5 R HHER > RBES
HELBHEE—® b > S118—%
— (s} — | 4=E =52 N At i + =Sl [
H— - 2SI Bl - R LRI EE B - SRR LR R
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— o~ HEREEER

AR EEHEF MiinStore 44 H P& FifE
Device » AT {H{s FE EREEH - SR 1nput§iioutput 48 foin B2 » {8345 MongoDB

o B MongoDB &5k MunStore Fa kmy

AR x1,x2,x3AAE AP E LAY =8IRS > WEHCT)FR -

Simulation @~ Import  Export  Logout

o | 75 SmartPhone

C—1)

o[ 1o0go0B 0F Moritor
sont
e
Timestamp xl 2 o
v En o8
B F
{ET 3
B i
{HT a1
L B
BT B 2
S ) ]
1:11:1! 8.1 8
‘ODF Monitor
Timestam v
PRI 0628
{EIE s
i EXSY
i S
12
B
111 -11.2,0.2.7.1
- EXRYEY
FXTE
Error Message

1l

EPY ~ MiinStore ¥E{EETH

1F MongoDB FUEAEEZHEN » 1] LLEFEPURY x1~x3 8 #5(F & Data > Timestamp &
#F By Date W7 4E MongoDB » 3 HAIEPUAYERI—2 > AR F(TF)FTR

Fetch data [l Dounlosd 350w [l Dounlosd csv

z
o

W W NV A W N R

_id

6649fa77cde45ee72bbb2c69
6649fa77cde45ee72bbb2c68
6649fa77cde45ee72bbb2c67
6649fa77cde45ee72bbb2c66
6649fa76cde45ee72bbb2c65
6649fa76cde45ee72bbb2c64
6649fa76cded45ee72bbb2c63
6649fa76cde45ee72bbb2c62
6649fa75cde45ee72bbb2c61

Data Date
-8.1,1.4,-1.8 2024/5/19 F49:11:19
-8.1,1.4,-1.8 2024/5/19 T49:11:19
-11.2,0.2,7.1 2024/5/19 T49:11:19
-11.2,0.2,7.1 2024/5/19 F49:11:19
-14.1,2.2,9.2 2024/5/19 T49:11:18
-14.1,2.2,9.2 2024/5/19 F49:11:18
-4,4.7,8.5 2024/5/19 F49:11:18
-4,4.7,8.5 2024/5/19 F49:11:18

-1.8,-0.6,2.9 2024/5/19 T49:11:17

& 7. ~ MiinStore EE A » MongoDB HYHE/FE=H

R EES Data Lake E’ﬂﬁ?ﬁﬁ%ﬁ?? SRE(LERN > JEGER LB RE R ] DR
H oo DIUNZIEF (VB - $H Data Lake TFAYIBH #E2EERH png FEIEEE byte
string #&4=01% » FELA base 64455 - 21E = (B KBS

0

No.

1

2

3

4

id

Data

66489fed202c6f91773edc5d {"data

" VBORWOKGQOAAAANSUhEUGAAC3WAA;

66489fec202c6f91773edc5¢c {"data

1 VBORWOKGGOAAAANSUhEUGAAC3WAA/

66489feb202c6f91773edc5b {"data

"1 VBORWOKGGOAAAANSUEUGAAC3WAA/

66489fea202c6f91773edc5a {"data

"iVBORwéKGgoAAAANSUhEUgAACSwAN

&7~ ~ MongoDB #{FIE4S I L&k
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33 PIM e o 5 UL v fF i

On Exploring How PIM Technique Affects the

Performance of Linear Regression

fREZET - EEE
HEK A - 2=
FA# T H : C ~ Python
UPMEM DPU toolchain
MIEERSR @ Linux Ubuntu 20.04

—

PRS2 WL FE A S fdciie » PEAIHYE BUE TS| 4R B AR 7R ZEFHY
REHSER - @R NETE T 2B HE AR - 2800 FEERITLA
FRIEEES By OHY 248 (41 CPU ~ GPU) ™ » HINECTERS A LB RAHE IR
TEECiE R MR 28 < BT R EEBESE) - KEZCRENBTERATIRE £05F
TRER Ry SURERYIRSH -

PIM ( Processing-in-Memory ) &—FEE > Von Neumann ZEREHY /574 » H1Ei#E
BEERRRE TR R BBE o DU VBB B KA IR o F T ERET
PIM it BaliR v s2 2 » A A UPMEM HY%8 ] PIM 2268 - i pkisE
Linear Regression fy B SRR - [N A HAFHETTIRE NEhT - FFEAFHT A HIISR
Bt 1 A B A EERGRE A temporal locality HYFFM: - & FY memory-bound
workload  FEFNSRAVETEF » FEENITLL N WED BR A S
1. B FTRRVERME S DPU EEFEMEE - 2. Kt RS R MEE] CPU FEHf#EE -

IVQWEES TS

Standard Main Memory

Memory Array
(Rank or Bank)

.

-

Instruction Sa-aﬁchpad/
Memory

i

Shared Cache

PIM-enabled Memory
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 HEEER

H AR THY PIM 2R &FAEE A AYBEL - BIE O EEC TRAGHT AT sl B i
BRFERTTAFHVEERENIEAS > HehE G EEE et B s (41 CPU ~ GPU) ZF(H 2[Rl -
NI - A PIM ZRIESERIVIG CEMHE AR - My BB DT R &R -

Fo TaF(E PIM $RERTRZEE > FERRF(E LN 28 (i = 21 T
1. #£ DPU _EE AR FEIERA] / $ERAETEAL - o pll R -

(1) 32-bit floating-point ( LIN-FP32)

(2) 32-bit fixed-point ( LIN-INT32 )

(3) fixed-point with hybrid precision ( LIN-HYB)

(4) fixed-point with hybrid precision and built-in functions ( LIN-BUI )

2. B VURERRCAS > A£— (& DPU L FA [E % Y tasklet (PIM thread ) A1

3. EAVURERRA > T weak scaling Fl strong scaling EE5 ({#H synthetic dataset )

DU LIN-FP32 {#F—{& DPU F1—1F tasklet HY{T4E R :

1 Allocated 1 DPU(s)

2

3 iter_time = 500, learning_rate = 0.0001, m = 2048, n = 16

4 predefined weight: 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16
5 successfully generate input data.

6

7 training at host, float..

8

9 Trained weight at host: 1.61, 2.56, 3.62, 4.59, 5.62, 6.54, 7.53, B8.61,
10 9.51, 10.66, 11.56, 12.61, 13.50, 14.56, 15.58, 16.60
11

12 Load input data to DPUs

13 Run program on DPU(s)..

14 DPU 1iter 0.

15 DPU 1iter 100...

16 DPU iter 200...

17 DPU iter 300...

18 DPU iter 400...

19

20 Trained weight at DPU: 1.61, 2.56, 3.62, 4.59, 5.62, 6.54, 7.53, 8.61,
21 9.51, 10.66, 11.56, 12.61, 13.50, 14.56, 15.58, 16.60
22

23 MAE on DPUs = 39.3054, avg Y = 3569.9282, error rate = 1.10%

24

25 init CPU-DPU Time (ms): 0.064000 syn CPU-DPU Time (ms): 2.191000

26 DPU kernel Time (ms): 800581.933000 DPU-CPU Time (ms): 4.809000
27 CPU reduction Time (ms): ©.581000

28

29 Outputs are equal.
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A SSD b £l B el M BT R R

2IcF 1T

Enhancing SSD Performance via Overlapping Read
and Write Operations : Observation and
Implementation

fREHEE - RS

ERERAL

5 PSS
FA2¢ T. B : Visual Studio 2017 ~ C++

JHIEREREE © Windows 11
— ~ fHT

SSD TF TR Afe 1 - 1% & {8 F ISPP(Incremental Step Pulse
Programming)$ ¥ PRETECIEAS BETT program AR 7 EDRHITER S EE B {E -
5y AP EOI A HEE R RN ERE—(EEE - %%T
—(EPEER R G BEE AT verify HYBIE Die & /2 75 E 482 51 ISPP (Y THHEARE 7L
ERR o h4h > SSD AHE SRS - IR E BIEMES ASUEEIIENE
B ENH R E Bl — (ETER AV E R > & i A E S b
{EFRVEEE S FRRIF - N HYE A RGEEUE S g R -

ZAIM » ISPP A6 g i ezl S0 FH B P A TRV EE D UE - BES a2
FHIBYEE TR A A ([ FIAAREE » RS L ZE I EE I A RGEH > sESTEMA SSD
B ELFHFATRUEE o EFY ISPP ¥4 T verify B SSD 3B HUSE < BT a5 (1 R AH
& HEFTEE B (A B2 ISPP MYTHEY B TEUE » & FI BT
verify FE(EIH B HYEE 1 AL ERAVEEEE < » AT DUA R 24{E SSD #Y
ETRURE



Voltage

allolln

[1

hV

program-

¥ Vveripy: 6V ~7V

» Time

12V ~ 22V

Figure.1 ISPP

SSD Firmware

flash chip controller | |SPP (Incremental Step Pulse Programming)

Prog ramiVerify XF’ rngrami\."erify) co3 (F’mgramX Ve rify) ‘

Chip N

o HEGER

Figure.2 Overview

Precedence write - read - erase Precedence read - write - erase
Request_Count 6999 Request_Count 6999
Read_Request_Count 4381 Read_Request_Count 4381
Write_Request_Count 2618 Write_Request_Count 2618
Bytes_Transferred 59718656 Bytes_Transferred 59718656
Bytes_Transferred_Read 36315136 Bytes_Transferred_Read 36315136
Bytes_Transferred_Write 23403520 Bytes_Transferred_Write 23403520
Bandwidth 59718656 Bandwidth 59718656
Bandwidth_Read 36315136 Bandwidth_Read 36315136
Bandwidth_Write 23403520 Bandwidth_Write 23403520
Device_Response_Time 178586 Device_Response_Time 155368
Min_Device_Response_Time 5 Min_Device_Response_Time 5
Max_Device_Response_Time 400031 Max_Device_Response_Time 406872
AveragefReadfTransactiunfTurna round_Time 23127 AveragefReacLTransactionfTurnaroundfTime 2214
Average_Read_Transaction_Execution_Time 74 Average_Read_Transaction_Execution_Time 74
Average_Read_Transaction_Transfer_Time 13 Average_Read_Transaction_Transfer_Time 13
Average_Read_Transaction_Waiting_Time 23639 Average_Read_Transaction_Waiting_Time 2126
Average_Write_Transaction_Turnaround_Time 61170 Average_Write_Transaction_Turnaround_Time 109417
Average_Write_Transaction_Execution_Time 712 Average_Write_Transaction_Execution_Time 709
Average_Write_Transaction_Transfer_Time 13 Average_Write_Transaction_Transfer_Time 13
Average_Write_Transaction_Waiting_Time 60444 Average_Write_Transaction_Waiting_Time 108694
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iSAFE: $fEEid e BB MiFEY & siml 37
EE R E
1SAFE: Enabling Eveness of Data Freshness in

Multi-Weight Networked Intermittent System

Y prEE L
HEKE - &K

FrEs TH © ruste
JERERSE ¢ Ubuntu 22.04.5

— ~

REEPREE (Energy Harvesting) £effir 2 bl Ryl 4 =R IS e By — TR 4 1
HEBEARATESGET - BR85S R S & B2 DL R 4B B R Rl S 22
TR F S R JE FH S8 » B B K BIRDK L B0 - i iE SR E BRI AE

2 (PIKkAE ~ RE fJERE) (L8 - EfEAsEE BN EakIE & (E - g
RIS ER 248 (NIS) -

Sensor nodes Sink node Central Controller
i F:::_é---];--_-"- """""""""" moTTmm T
i Sense y Group :: VI :, 1
: Harvest ' -* Energy Unit ' |
1 : ! :' Y NErey |: 1

1 1 1
| £ sense! h ' I
| S Nt g :
: |7 T, 1 B 1! 1
c 1 1! 1
| £ i N t '
— (] -_’:I |I 1
1 > 1] II
1 c 1 1
1| w ! ! — o
| ‘g_J; K Channel @ :
: E 1 \\ . 1 Q:
| = x \ Decide H '
! 1 1! :
! 1 1!
: 1 |: :
' ¥ Ignore ' !

B — : NIS Y L% 20t
NIS {HAE S ERE (Sink Node ) & FTA ROHIES e EEHY BITF EOR} H A 21
UEES o A ERHEMIEERRS > TEE N ENATR T > W& B )
O E+EE > HiEREEAR S MESER Rl - 2800 - EERAEK
E o EE AT KGR E R B8 e hi 28 o DCEREEAL BIRER RS
TEMEBEN S B ER AR E - it > $HEEEL% > FE HENE
Wi o 5 DUFE RIS IR S8 S8 R & RS = 1 A 22 R E St -
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AT AR ZE(E R L ek 23 RS TE NIS iy EUHI B E B &kl » R
Fa P2 BN S A0 — (B METR RS - DURFCERAY B R 5 o e 25 (R eP A
EBHIRREN A BRI E S ) » F5510E - BRI RECR SR EFE5 A T 4
alE NIS AYLE T 2 R O R i T (b S e R A — (B2
Bollzs ) > Mibetth 7 MR R bR B R R (RS — (LR R RUER—(E R
WREEARIR)  EEEE A A AIRIVER - BRAWITTE P 337 NIS V&R
MK > L o R R 1 2 (B SR 2 > IR 35 S IR R S A {1 G
BRETTERE - BTV —IHT(FfRH T NIS h AR R B F0A - Wi
AT HH SR ST A BURME — bR ) T IR AR B R R YRR K

PRI > _EACT57A TR NIS thid B I bee S Bl L A A RO 2 B HEI AV B
M o EEREFTA BCHIZSAYIRAR 50 B A [F RV S M 20K - B T iR i
HEABEMEOATER - 2 —EEEIRHE T NIS UM AE iR - MR e R
AFEFARYREK - FEELEEM T > BAAFEEZ BRI R Z A [F R R -
BRIV A oS T IR SRV EREGINGE - T IR EIHE - 2RET
RRAEFRFRZR - B0 - FEARMOK SR FEEA - SR ENURE BRI
— S EhRA R B B B B IR - (NI - MHEERNRE - HIE R EE TN
SR o

#E A ZHEM R EA R EELRN R L SR e (B - [EXR
ZEIEHRA(EELH (SEUE) - FrAlE - s E &R R Zae T
F B9 1 e 2 DR T R A B 9 o B R A & R Se IR I BV TS - B S
TR TR T EAEA F EE R ER » N RE SR A b B
AERENE © JLAL > IEEEERBI T RS B NIS BEE A e HVEST -

= SR

ISAFE 255 MW-NIS iy EiRiaEt » DUB(EERDI e R A1 - fEim
SRR EAE A TRV E R ER - PRS- BLERE SUAHEL - iISAFE
A LAZER] 94.47% B At [RIRHE ERERT e L T Tl PrEFH AU - (B Jemiey
B5E AN > ISAFE FEA FERIACHEARLRACE T BIEEA TR Ery R S
L WRERAMBERE R S - B HEE A (EENE Xopt ACE T
AR AR A P BRI P B3R - ISAFE BEEHE S 1 B R fre R A2
At [FERF R S RE SO TR > B ERAEIEA -
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Design and Implementation of AUTOSAR COM

Module Receiver Side Software

FEEHFT - BRE
HER R - EE - TELR - BZOR
e T H  C ~ CS+ for CC ~ RH850/FIH
HIERERES © Windows11 ~ CS+ for CC

— ~ g

AUTOSAR ( Automotive Open System Architecture ) F % H A /&1 SEfs 1y a]
EREAME - AUTOSAR Classic Platform 43 =& © fEFJE - 1 THRR G FIALRE
W - EEFR I S EINT RIIHE 7 &R E A - AUTOSAR 1£:%
5t~ 4RI AR I R R g R A TR -

BB TTAE A AUTOSAR #i#iHY OS & {F COM(Communication) fH4H
BRI - BV EENE AUTOSAR sk, NS E T HUdmiEeny s T LU
HHEARE B EAE -

IVRIVEENSRES i

RTE SR 5
\|, Com_SendSignal Com_ReceiveSignal
[ Signal and Signal Group ] Signal and Signal Group ]
COM MODULE 0 ) A
I[PDU IPDU
i/PduR_ComTransmit Com_RxIndication
PDUROUTEQ\‘ —

Sender Side B RTE(Run Time Environment) call Com_SendSignal > COM module
¥ Signal A Signal Group F1Ej% IPDU(Interaction Layer Protocol Data Unit)ilfi call
PduR ComTransmit * 4K FHJE @ {# % -
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Receiver Side &£ PDU router call Com_RxIndication > UZF] IPDU I #E{THF
£, > %4 RTE call Com_ReceiveSignal

S A
L R EB AP -

a. 0B% main_test.c Com_misc.c Com_PbCfg.c Com_Sche.c Com.c
(1) #E%5 main.c / Com.c /Com_misc.c / Com_Sche.c f&
(2) BEH Com_PbCfg.c HFHHVERI&ERE -
(3) #FTA ¢ 18 compile AT
b. PUTEH R
R ERULENRY IPDU Frhk signal A group signal » 2£% RTE fe @I &

.ComBitPosition=1,

.ComBitSize=4,

.Com5ignalEndianness=LITTLE ENDIAN,

.ComSignallInitValue mSignallnitValue UH Stunde oDiagnose ©1 oMIBCAN 222168aa_ Rx,
.ComSignalType Par=SINT16,

.ComTimeout=5,
.ComHandleId=32,
.ComFilter =

Figure 1 Signal configuration
uint8 buffer[8] = {@beeeleeel, @, @, @, @, 8, 8, 8};
pduInfoPtr = malloc( Pdulnfo a));
pdulnfoPtr->SduDataPtr = &buffer[8];
pdulnfoPtr->Sdulength = 5;

Com_RxIndication(l, pdulnfoPtr);

Com_ReceiveSignal(32, SignalDataPtr);
printf("\n");
for( i=89; i< 8; i++){
printf("SignalDataPtr[%d]: %d\n", i, *((uint8 t*)SignalDataPtr));

SignalDataPtr++;

Figure 2 Main test
PS C:\Autosar-COM\testreceieve\inc» ./main test2
Pdu Buffer data: @x11 éxB88 éxP8 ©x08 ©xB0 6x8o exée 8xoe
S5ignal buffer:8xF8 @xFF 8x88 6x08 ex8e 9x88 6xo8 8xes

SignalDataPtr[8]: 248
SignalDataPtr[1]: 255

Figure 3 Test result
Explain:
S8 pduld=119 pdu 222 COM module © FEEEHE: signalld=320& %} » 28
FeIREHIE pdu 12 - ¢ bitl iU RE4bit AYER) - &8 AR EEHRE (45
RTE 5 & & -
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éﬁti B ,:L’i ffu'? B B3 ?\7}"‘ > 45
Experience of Slope Monitor System and Data

Analysis

BERIY R
B E © R
Feag T H : STM32CubelDE].14.1 ~ Colab
HIERIESE © Windows 11
— ~ B
SN BT e B S 2 & » IR AT AR e 58 A i IE S B
fF o HEERR IR BReR A S 2 FlheaT 2 i - STHEFER - [FREE
HIIRSORIE e R R AR A S A - Wit > FEEGET HHE—E A
& WA RERECARY R Zs B =AU A0 » B S ReiE HIETHIE S -
FFTE SR STM32¢23; MPU9250 /Ll BRI 25 EE T — (B2 S i 115 2H, 15
BRI R DL SCE B A FIET & S 58 A2 VE i 35 FIET R DRI Vi i sy 5 48 xbee 38
EZH{E 22 gateway, F i B AE 4GRS {E 22 PC -

Ridl

IVRWEE NSRS
T Gateway

loT Femto Gateway

(L ETEREES
—>
\
LLTERE S
PC
\
Subscriber Broker
sHwE € _ R
L . o
i SR\~ oz O
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T HEREESR

A& eE#E Mahony JERVZOREPIRGEERS - BEIETITMA - DUT(HEHRAIEE
b > RIZRHETEREEGETS - ARERIE IR CEMERMNSG - HRE LT
Bl - WERIMRGEEAILL R T EURER G [ E RV ET - TERERRS -
Ty A [ — [ R E AU RAAS T EE A o B = AR E RO sk R AL

| HEES SRR - o X

1, Topic:

u adnin -P admin

results

2024-04-24T15:55:08 2024-04-24T15:56:46 2024-04-24T15:56:26 2024-04-24T16:00:06 2024-04-24T16:01:46
time

&7 - BRI
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AES 4 % st

Y © BRESRK

B E =R =T

B¢ T H : Python ~ C ~ Arduino * Verilog
HEERET

Vivado ~ Xilinx Vitis ~ Zedboard Zyng-7000

\EH:

i
FEERH AR MBI ERZE TR MRS NEENFEEE LR
o BT EMEE T IEERPER LN TE - BEARATEERE
FHEEE RV E RS AR - BESCE R - BRI RMNEEE - ETEK
HRuT DA g > IRIEEERAE 5 B RSA FIAEIEI Hh &R I &0 R By = T RS R
SISAH%Z S - HalE TERAY Shor' s Algorithm E.4% 1] LIXA RSA, DSA, ECC
EINEEEE - BRIE2Z AN > Grover' s Algorithm BN T- 2R AT LUK 2 I hk ff s
FERE N By NPES, - thghEsi o 1280 TH N sk B o4 Te B Y 22 4
Ve (R R EERR RS AR o B IRETERE I > RILmTA > RS
TFUIN% (RSA, ECO) HVEBEVAR TR EE NG Y - M=% (AES) HEA
e AL TR ] - CEEAEIE IR ) -

Rl - FAMAVE B A Re RS R B (F AES-256/1% » A FI PR - i
&~ KIFEAINEE » FAMIFI A Zedboard HEEEIIZ SR BERHME FPGA RN
% AR ES E I ERMEE S — 548 ImSEE - FHIH FPGA E B
Bt o TR ARAERE E AR R (ASIC) BfEE S L - fEE LR 2 FigE
SARFERERVRF BRI -

P o N
=)

Wireless Connected

AES Ardui AES
Encryption rauino Decryption

& — : EIFZ A 2REE

=~ HEEER
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SR HESARERER(100MHz)
E¥lE A (Data In) AES
& (Data Out)

Hift (address)

s /7 E ) Enc/Dec Data)

FR L STARAN 57 (148.5MHz)

R
G HDMI
B

HOMIgiH
& — : Block Design Big Picture
FeMEIRE H2 2L Verilog 454 Zedboard Zyng-7000 Fr & /EHIZRAY AES /%5 %
&5 BT AR E AV E A -

B WFTFEHEEEUR / BfHimage memory) » BEULE H B R MY THE (JJDﬂZ‘
R IGE T > DLR A P Al A Y key(Data in) » i S8 & (H £ E AES #
AES JHEEE o

BN i avE R BRFEEAE Memory ## » #5H Access Memory i1
R R BREER LK > FER HDMI Ay R EIRH A - (R RN mE s ) -
T B FERR A E AR IIEE - S SRR - LA
il— AT A S TR - ﬁnﬁi—ﬁ*{#ﬁlﬂﬁb s i@tk o RE AT
FHE R B R AE] AES O TARZEN(E -

YOSRE A A LR S8R > RrESEIRASRE - K2 > BREGE—
FEER - Extg—RE A HDMI 8y 5 sUE T - Llea‘iégifﬁﬁﬁiﬁ%ﬁ%
:

Correct Key / P r \ Wrong Key

[ = - D

B
an

ES

W
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kTR RTRRPEIR
Design and Implementation of Underwater

Imaging Circuit

BT ¢ BRESRE - BREEY
BN E ¢ (R -~ SRS
FAgE T E. : Verilog
HELFREE ¢ Vivado

— ~ &I

R T HEREY 2% THIRE - (B NN FRRiEaEER A 2 A AE
BRI S e R Ry 2 BRIV RS - FMEE UEMRTE A B e i A B aY 5 BR B
M WEDER AR RIMASHFEE - B UVERFE B s T /K T i BT
SITESE o

IRIMZK MR EE S B L e LRI & S5 EIRE AK I > #EA
TKHR AR 77 X F K P R AL TR B KR U - BEER S gt pida
HRI s 2R FRBA R ZRGRN - ARENETHE 2 HHPRERINZ
sSCHAHIAE K TG R AR R R B E R ) [ PHE R FE R E TR
FaEE - R/ FER BRI S iR BRI E R B AF -

Rl FFI0VRE H A Re BB A BB RS ET - RAIAK T oG
TR - (FHESAEET B E RN A HE S - 16 AR EAEA
RO E R - (S K MR E Tl S RS HEEHE RS
Ml > FEE DI RE (R ~ B B R KRR FEER
.

LI

i 8
)
o

"-' E
o 2

i3

aaaaaaaaa

HAMTHE AL RS AEE = Verilog 2RE(F - ZAMBEIELA_EEIFTR > A
LA R IR B T 6 - Be&% S HT vea fF 2% pixel {20 2 B ATl HL A] DA
i#E38 switch K SRR BURIR B S B IR HYSE R -

,,,,,,,,,,
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(A). FBSE R (B 7 R B {5 1 640%480 RGB:12bit HYMEATRE T HUHIED)
(1). TR 38 C 1% ol SR B [ I 2 S LA

J5L ] 5 E )

AL SR (1R

B —(b)

[El—(a)
(B). L (FHAR (AR B R B M F R 18 2~ F B IRV 45 5%)
(1). UIQM
SZ T (a) EN RSSO
(A EEREE D)
[ — 1.90318 1.92698
(2). UCIQE
ZE T (a) ENCE I )]
(RS EE i)
[ — 0.6035 0.6034
(3). SSIM
ZE T (a) ENCE I )
(RS EEEaEi )
& — 0.806737 0.803958
(4). PSNR
ZE T (a) ZNCREE ST T
(RS EESEaE )
[ — 15.714845 15.676878
(5). BREIRCRELER
S (a) ZNCE ST )
(S EEsEE D)
JaE FHAE £ (ms/image) 20~30ms 3.072ms

A DB RIAR R e A LR S 5 R B (PR T BV R E

R T ELAE S TREHE SR S B tH 2RV 7 t#-H-0 AR
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QOI [E{5 A 4 ER P& s
Digital Circuit Design For
QOI Image Compression Algorithm

FEEZEY © R - PRIEEL
BRERE  frEIE - MRETA
& T_E : Verilog ~ Matlab -
Vivado -~ Xillinx SDK -~ Modelsim

Xilinx Zedboard-Zyng-7000-7z020
HIERERES © Windows 10

— ~ &g

BB T S RIS IR - S T A B Sk
o S R T SRR S (7 BT R AR (it - (BRI
R BTk LA R - it » SRS I8 Quite OK Image
(QOI) BEAGHS T, » 125 o B o M S 1 2 R B 132

QO st 2 — M 4 EL R AT (B 7 » SR IFESE - LR A
RS AT BT - {ESAIERIS R > QO st LBl HIBIL I
JTEEEMAIMERE - 141 > 81 JPEG itk - JPEG A RBEYEIA 167
TR HREAIEF - PIAISE X OLRAGRIRA (98 REEIBRIE » 1A -
TS Fo AR PNG He=IELL » QO YR i ts it » BB B
IR -

QOI H53 By N A AELRIS T =X
1. QOl_OP_RUN

2. QOI_OP_INDEX
3.QOI_OP_DIFF
4.QOI_OP_LUMA
5.Q0|_OP_RGB

B E(F L - T2 EREAUE R #952R - 1RE QOI EEAHFET =
TE A TR -

FERBER(E D RPT emA FG BH TAS R e A R
B - 58 AJBIH O\ Bram o - 45 QOI 28B4 i Encoder BEY {2 667 -
4511 Decoder fP1E (5 A B H (AR BIR 2R | - BRAERSE LIVB
HHIEIH 50 ARIBLH — 5 FTLLEE QOIBEDE B — IR ERARR T

EUR By e 25 A ] K AN GEAE S8 P (i FIHY Zedboard-Zynq-7000-72020
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FEWFEAL B EAEH G H TR

High-Speed Image Encryption Circuit

With True Random Number Generator

FEEHTT - BRERRE - BRETSY
HEK S 2R - BT
A% T B : Verilog ~ Python ~ FPGA
HEEREE @ Vivado ~ Modelsim

SN S
A ERLEEA ZS(TRNG) » KX BaE &1 Blowfish 82417 (Image

Encryption) F7fly > B —(E S e G NZ B - B RERHEER T - 5554

P EEAAER - BT RE BRI - F8diEAE O A LEEE -

1. #EHSELENELEIES FEN LN

FTE (R HRlBUE LS (TRNG) Refe it S RLERVELE - AEREREAES
R - BN 4E & Blowfish MEEVE » RERESZ2EAVINFER » &R
SHEERT > TRNG frE 4 # el B8O IER Y B -

2455 B RS E H sy Blowfish JHEDE ¢

B R AE1RHY Blowfish JHEDE - AEEGHBLEUE £S(TRNO) Rt
W Krg bR AN EMIIZEE AR AR E - FEiEftsL 2t -

LUN B2 BN & (R -

TRNG Encryption No
Controller Controller Encryption Module Enabled? D
Ju No
s N TRNG Enabled? D Use Stored Random Bits|
as Keys
Image
Encrypt
yp Memory Yes
TRNG Module :
Encrypt Image with Modified
| I | Generate Random Bits Blowfish Algorithm
3 I
Memory Store Random Bits ~ ——
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i _ _
% FH FPGA device(Xilinx
AUP PYNQ-Z2)ZR EEr= 3
RGN NNZRES - Wik
8 V12 4aps i s (R
PH : 2P2G EFE/EK8m
R ~F ¢ 94x80x38 mm)#EFT
Eit I S SRtiN) A A
CAEEH =SS A

Control Untitled 1 o
Q = 2 & Q & Q M Q| Q|| ¥ o] I ) + &
Name Desig Block e Name N
@t tb Verilog Mc 8 clk
@ « Control  Verilog Mc 14 enable

@ glbl glbl Verilog Mc ® conf[3:0] 4 enable
" osc_out[31:0] w conf[3.0]
W osc_out[31:0]
8[31]
4130]
8 [29]
8 [28]
8 [27]
8 [26)
8 [25]

8124 ‘ fAnnAARmARRAARRRRRI
T M

Bl ¢ AR Vivado S ILA MEFTUEE > 52AUELBLELEE £ 22 (TRNG) » FIE %
73 Waveform ZEABLE(EAR FERFEEALOM i H) - MERAEREGE S RiBEE
iy Blowfish JHEIAREITINE -

i

(=t
N

B 71 AR A
(B BRGNS > AT V12 SRS AT EAvIR A o #EfT Bl
AN 5% - mIS 2B U Y Encrypted Image » ERIIANEE FAIFT Z OREERY E
TG FIRIRERNK R TRER - BIATREART R B -

B = © fEE
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B EE Y WP DDoS

Using Machine Learning to detect DDoS

BT ﬁ iR
2% 1 E :python
in‘l% :window

—

DDoS » 4 73\ e ¥rpR i 7o & x@?% gHxT —‘ﬁm,, A REREFT S EDRA 3—1\ » N4
e e 80§ re# (floodattack) » 5 3 48 > SYNflood » i i TCP s st 4 » mﬂ* € ¥
* & “71SYN 3t ¢ ‘/"“T‘F}f”“?‘kg T w T E FH T ACK 37 HEI{?"“ZQ’%@ACK
e o %yz;»i”?x‘ §7 - HPEmALL ¥ I UDPflood » s § % < £ UDP i LR
BXITFE-THRAET rﬁ)@x{%ﬁ—‘k 9 A i "ﬁ ,ICMPflood » 32 > ;8 ¥ UDP flood
Ap 1L @;wﬂ’% ICMP 3¢ ’;gé%*—*ﬂfx g ‘?'}'@II?F, o 3= 2% CNN g2 » B4t o
header # 2~ 1) k I 35 = B (f(4cBl(= )#7>1) » i = model mﬁ%] > o iH=x * 7 Decision Tree
model, SVM model, Random Forest model f= CNN 2 &t i et o Fk # [ ifoeh 12
P HFPB R ;4 5 Gray-Level Co-Occurrence Matrix (GLCM), local binary
pattern(LBP), Image Gradient » GLCM {;*ﬁ 3B hE B A TIEMT AL AR A0, 45,90,
135§ﬁ%4v;gd-'z§;(ﬁq:;pui *&:‘gg» IjLl,l. ‘é‘igfr’%’*‘j—w}i"*‘i-ﬁ—i’—*ﬁ‘il_ﬁ'ﬁ.@‘?{
i B f‘*ﬁ s R NAEE N chiEde R o s B EPE RN LB F T S > e Jﬁ;’”—
K ff!ﬁ%}lﬁm&fﬁﬁifi VAR S o B ARAF R0 F] ST 47}3 R TIIE  RAfe B €
N4 BlcE > AR ES R E AT U g - BE AR EARRE L
9 chg i B (38 S NAcBl(2)977)  LBP 3t EE BB H - RFEERN H e R
% o) B R(>=10,<i1) ) R REB- T e - B2 G#ETF o 041 14 0 ik
b (R PETREE L S N AeBl(- )PTT) 0 T g F O~B St 2INE RS 0 At I fieen
BHc s, - BERE S 9 ddFcew £ 5 ImageGradient £33+ % ﬁ“fa?@’m%] Hm R o €3E
AP Fantr T2 2L L6 THE TS oBREL D gradlent v 2825 2 1% Sobelig
B RS ki’ﬁé&:fr LEHAR LT EA BHARE DAL RO FIn(F ¢ fm) /85
e s = ) "Lru,T}Ja 7 BB m@?] Y mt ;FF F‘ i 4R) o 2\ ye), 10000 3k ] i > & 3&
Bl € &4 - 2f e £ GLCM, LBP, ImageGradlent AulE A2 RR G 99,7 e B
kil %¢3ﬁ%—*rﬁw BLEAER 255w R 0 B ¥ ¢ F 1000025 n'ﬂ:fwiﬁ%]» model ¥ > @
gz;—l IR A ’3\fﬁ44§(ﬁg§ TR - ﬁg]lg\mﬁ;],]q;m)§3mf? s A u] iR ER— fErc
# = ;Y (SYN flood, UDP flood, ICMP flood) » & ¥ £ & 3 mﬁ%ﬂ!?ﬁ; confusion matrix # = j&
’E‘,HL[-M*\#U%];’.FI’%\' ER 1 Hdk 'uﬁ'{@ < ?II§%1H1 ’F-iﬁ;f]ﬂ,o

FE& iw.‘; ﬁw:; ‘

B®(-)
111 o|0|1
1 7 o 1
0j1]0 11011
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®l(=) F(=)
P@,;,d,0

Width: 04011 (13,.6)

240,112,92 bits NEETYE P(0,0,1,0°)=5
IP header | TCP header ololo|1] Of0&i¥0RsiEags 1 AR5
IP header | TCP header Jf“ PN (e i)2 * P(i,))

171]0/0]0 o )
IP header | UDP header R 2 X P@N?
IP header | ICMP header N0 F a5 X P3,j) log P(i,j)
100 IP header UDP header B 5 6 fori=0to 1,and j=0to 1
IP header | ICMP header B 6 1
IP header | TCP headgr
7 contrast={contrast,, contrast,c,contrastyy:,contrast, .}
filled with 0 energy={energy,, energy,s,energyy,,energy, =}

entropy=(entropy,+ entropy,.c + entropyy, + entropy,;.-)/4

SRR ES N RGNS i

SR e SR T
R R ﬂfﬁw:??*

F3 v gonR b o R

& Smﬁﬁﬁﬁiimuﬁuk&,; F,QP¢KWP$ O TSTE SN
}\‘ ’ mﬁ%]JT\EZ‘-""‘ 1 m’fg_-mj ’ L"_g 0 I{-?‘T)L? Uﬁ%l»h , ""l"li
f?ﬁﬁmbﬁw o 27 CNN et i @

=,

» Random Forest # L i » 7

ROHETET G e T o Ba R 2E Y 3T CNN -
CNN Random Forest Decision tree
True positive 5965 True positive 5937 True positive 5897
Out ¢ | True negative 4031 True negative 4012 True negative 3948
put = — s P
False positive 0 False positive 19 False positive 83
K % 1 (%[ False negative 4 False negative 32 | False negative 72
8 T} Accuracy 0.9996 Accuracy 0.9949 Accuracy 0.9845
, Precision 0.9996 Precision 0.9949 Precision 0.9845
2 ¥) Recall 0.9996 Recall 0.9949 Recall 0.9845
F1 Score 0.9996 F1 Score 0.9949 F1 Score 0.9845
True positive 6949 True positive 6998 True positive 6987
Output £ True negative 2983 True negative 2951 True negative 2933
False positive 3 False positive 35 False positive 53
B % 3(%| False negative 65 False negative 16 False negative 27
| R Accuracy 0.9932 Accuracy 0.9816 Accuracy 0.9679
B Precision 0.9995 Precision 0.9841 Precision 0.9655
) Recall 0.9907 Recall 0.9873 Recall 0.9789
F1 Score 0.9951 F1 Score 0.9857 F1 Score 0.9722
Reference:

[1] = £4%,CNN based DDoS attack detection with raw packet data, = # + & ¥ *140 L3

>
[2] https://blog.csdn.net/Jen_Hsueh/article/details/104754460 [ 8] §/&t2_GLCM L3+ &

[3] https://medium.com/@trapti.kalra/texture-analysis-with-deep-learning-for-improved-
computer-vision-aa627c8bb133#b9ea ISBLE = A LI

[4] https://blog.csdn.net/zfiBlT/article/details/90638844 [LBP uniform pattern ]
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https://medium.com/@trapti.kalra/texture-analysis-with-deep-learning-for-improved-computer-vision-aa627c8bb133#b9ea
https://blog.csdn.net/zfjBIT/article/details/90638844

»+ P4 4> CountMin 4= Hyperloglog 7 DDoS < # ¢ ip|
DDoS Detection by using Hyperloglog and Count-Min
Sketch on P4 Switch

Sy LB, BN A ¢ BEEY - G
BHZ¢ T H : Python ~ P4 ~ Mininet; JHIEX¥EEE : Ubuntu 18.04
— ~ 70
P4 (A[FEZUE ~ Whss sl ~ BTERERS ) 2 FERHED - %Fﬁﬁ/\zﬁ% SHENIEEES > B

LURIZRE JE Data plane w%ff (S ~ BEHIES ~ MRS THF ~ BIEE%E) L0 B -

By 7 7 {EEH] DDoS 4% - ﬁﬂaﬁf P4 Switch - REFERYER - FEZE M/ DAY Sketch {4
FEM - fEREFEEAERIE » 8% Controller[ 1][2]2K HET-=4& By DDoS X% - (R 1)

Controller
(python program)

1
L]
n- @ Alarm message
Control Plane
v ] (B

_‘ P4 switch |
CICICICT

1 EFEAVEERE AR
HiHH » 255 ﬁ( Z'— P4 Switch |78 CountMin Sketch 3k4%5st " 45—/ destination 47 FlUk

T MWL, > ST > BRAIF—(EFRFEHY destination UXEHE B G > FHRLE)
Hyperloglog 25t " 75 {H destination W EHYESEL ALY H (B A [EHY source | - (FLIE 2)

nough information 1
alarm controller?

Update hyparioglog
sketch

Yes

Enable hyperloglog for

this destination
Received || Update CountMin Create a packet sand Forweard the packet to
2 packet et forward it 1o CPU port egress part

Add this dastination in

watchlist

No Yes
No
Recewved packet

> threshold ?

2 P4 Switch AR EDRIZE
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CountMin ZE{LLA 2% (@ Hash Table » {Hi2 T /Y Hash Function N H—{& - BLUAEE » —{@ key
[ B2l Hash Function 52K G/ index » fEEHE hash table AYR[E] index BE0— » J7{EFA™
% &Ry o BUELRAY Hash Table #HEL > KlE#HESE T 584 Collision FIEEFERATER A - (FLIE 3)

Hyperloglog Sketch &4iat " TFEE T H L/ DHENITE | 197574 > 1 Hash AI45 5 (bits) (i
bucket B EARMEE n L > AT BHE bucket » WECHEE SR 1 AYALE (T Bernoulli
trial) » [EIFFEHC Harmonic Average SR eRZEE AR - (FUE 4)

321
101100
h1 +1 5

input ,' ha +1 6 \
element
s hy |yt e S E S E
00 01 10 11

+1

& 4 CountMin Sketch ;R [E

o~ ARG

3 Hyperloglog Sketch ;R E[E

HIERAT > St aE Hyperloglog H i & HY Bucket i @ {haT{EA S AEME - [B 5 FlE 6 SF—(H%E
EFECA 1000 {EAD 100000 {# source IP » 3 A Hyperloglog fhistAY4E S » fEFAMAYE Ehi(source 8
EAE 1000~100000 Z f)H > Fef5%E 28 bucket

Source IP Source IP
3500 130000
3000 120000
110000
2500 100000
2000 90000
1500 80000
1000 _ . 70000
- 60000 4 6 10 12
2 4 6 10 Bjczket Bucket
51000 {ERETEaEET4E R 6 100000 {ER[E] 7T Z Y (dE 455

BB Y4E A 7.571 > FefM%F 5 (& destination 25 *"
PR EARIE(10.0.0.2 F1 10.0.03) B R EE -
ERENSH ﬁﬁA?ﬂdFﬁ L ERY CountMin FEAE() o

o] DAEF P4 Switch £ T H A R (E =R = 1Y
destination &A1 T M A#E watchlist {551 >t 5
FEFREEMENALETE - EEER T DIER)
Controller HJET/E 4 £ DDoS ¥ -

=~ 2FE R
[1] “4ER&fEREE A" ,  https:/hackmd.io/@110510549/ByyNkAasu , 2021
2] “S-F/NE P44 | hitps:/hackmd.io/qRKNdOLaSVmQiorzJbeUNw , 2022

[3] “DDoS Detection in P4 Using HYPERLOGLOG and COUNTMIN Sketches™ , Vera Clemens, IEEE
Symposium on Network Operations and Management , May 2023
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B P iz & 47
The Features of BotNet and 1ts analysis

:}p%'?i’»f: CEREKk; BHASR T E PGS
B 12 :GCC~ python; Bl3#%k# : Linux ubuntu 6.0

__\IQ‘E’?/}

EREREE AL L E% (10 0 AP F R R TE o 2 A e o f AP
BRERBEFTY T R T RS RS S i?ﬁr«‘f 23 e R = =l %{ﬂ\m*ﬁ,ﬁa
(et * ) M 2 72FEAFTPEFT > AHEY AP * Limon Sandbox[2]¢%
AT REPFLAK FLPFRNERNIEIERFEIHFHL #;ﬁ H % Fieded
(system call) #&& > AP * Linux p L*rﬂstrace dhd REPE RGP 5T -
APFRPLENEL ELAHHI - LELARNE L IDELEL  blde AR

FVRFERATREINRAPEDEL 7 - EATEFRE - 30 BB AP LY
%"Q’Jﬂéﬁ}&ﬁ* Mirai i N5 [3] > A8l - BAE R TP FL EREA o d 20k~ 4
2 fﬁm’ﬂ“ﬂﬁﬁuéﬁéﬁﬁﬁ%ﬁmﬂ%m#ﬁ@gﬁﬁéo£ﬁfpUW?@@
FYVREF 20 DRI 0% R~ 27 #FIFP sendto o recvfrom ¥ i soet e
E 5 FIR PRI ieS B X /Plpé’f'ﬁ—%ﬁﬁ R A o

g F R b el (botnet) 4rBl= TAE B e BiE (TR fﬁrljhwf o U B AR
% xf’f\ PrpFEK DI E g (QRC) RIREhe 4 o @ v ¢ B4ndFss /proc/a_PID
SAL A KT A3 42 (process) i AL o e S TR CBRBRE CFTRR Y FRE > g
E_%FL,L Seenp en[4] o

Afedlk p C/C PPRBehidp £ 14 g |+ fork £l2=- B3 242 (child process) T A
DDoS s # » 3 iE < zé‘_r’ﬂ %\ UDP #te o fizlffi g ~ £ @ * sendto iz i siefed (system
call) iz~ H_ 5 H NPT EFTH sendto 1 5% 43 ot o HE) AR o

f"\

Limon |Statistic| AFEEFRF
sandbox |Analysis (87E)
H.2086([#) T— strace | GIREFTE / 30%EHHIER
Machine (197#)
Bl- : #pBd ~ #F i F AT AR R
TR E:
- FE5E #AHE ik
bin T 428 Linux & sep 2
shin 2 197 Linux & sop 2
Linux Malware E 464 [5]
MalwareBazaar Database i 997 [6]
BB B LR
TR i [1]1%F 5 30 BT 3 gk, & R
Number of Program Headers Section header string table index Size of .data Section
Number of section headers Size of . text Section Size of .rodata Section

File Size Size of .bss Section
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il PR =y S S ﬁﬂ¢ﬂ4(system call)
M E R [1]1F 5 8k F i systen call:
execve dup creat unlink rename write bind
read socket fork dup?2 pipe connect
close kill open clone accept chdir
PriaE(E Efggg ﬂﬁﬁﬂﬁfﬂ %ngm Z5{EDDOS
eI BT {E R RS E
15/ proc BiER e/ proc
Bl o 7F b BB (v 2 5]
= > /E'J ;f:“ l‘é}
WAl A Accuracy Precision Recall

Decision tree(#cigw ) 95% 97. 5% 96. 3%
Decision tree(#citis) 95. 8% 98% 96. 76%
Logistic regression(:zigsh ) 79% 78. 2% 99. 35%
Logistic regression(zzigis) 80. 9% 80. 2% 98. 27%
KNN(zezg ) 94% 98. 1% 98. 35%
KNN(ze:g 15) 94. 3% 98. 5% 94%
Random Forest(#cig =) 95. 8% 98% 96. 3%
Random Forest(#cit i) 96. 2% 97. 6% 96. 9%
SVM(zeig ) T4. 2% T4. 4% 99. 35%
SWM(Feig 1) T4. 3% T4. 3% 99. 1%
Neural network(:ci& =) 92. 6% 98. 1% 91. 5%
Neural network(cigis) 93% 98. 6% 92. 2%

VO IR B e Eiiﬁ.:}'ﬁrﬂ(ﬁﬁhﬁ’l% S ts LA el Fr ¥ E{‘?’ﬁ S I B SRV = 5 X
WM&@W’@UM%rfw(%aéwz)%@%éﬁi FlaRlEAAFRY SEL RS
AEAIRLG Al B RIIR L w S22 RRELE G RF DRRES O AR DFRT

ég (KNN) ~ £ # #++ (Random Forest) fr#! &

71
_v;\

Ao g A K R (Decision Tree)
% (Neural Network) i & &= iZ % o

.‘

3~$%¢%:

[1] £ 2= Detectlng malware distributed by IoT Botnet based on Machine Learning
and Deep Learning” , =+~ F#ALEH 2, 2023.01

[2]” Limon - Sandbox" 2015, https://github. com/monnappa22/Limon

[3]” Mirai-Source-Code” 2015, https://github. com/ jgamblin/Mirai-Source—
Code/tree/master/mirai/bot

[4]” The /proc Filesystem” 2009, https://docs. kernel.org/filesystems/proc. html
[5]” Linux Malware” 2014, https://github. com/MalwareSamples/Linux-Malware-Samples
[6]” MalwareBazaar Database” 2023, https://bazaar. abuse. ch/browse/
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ERHARFEP?27 3 3 R TR
Implementing NetCache for Load Balancing Based on SDN
with P4 switch

TR RO B E  WEE - hRE
BAE¢ T H © pd-utils/python3/mininet/bmv2/p4c/p4runtime; JHENERSE © Ubuntu 20.04
— -~

B EEREMEEE R —R & S (NetCache: Balancing Key-Value Stores with Fast In-Network
Caching) » HAFEAFEEAF n]4Rfe N ATHAZR (P4 Switch) B Key-Value FEXAVERHIETHAE
k2 client EEMERIFALG HZERHY Key USEETER value(ERIAS) » MEAFTER
AR TREF - DU A EAFTE R servers s sl R 2 B E BN M £ F i -

PR sty NetCache #%:2 » {F mininet F5 5 T B netcache THAEAY P4 Switch
J¢ controller » switch FC#F NN ERHEE IR » Wk HET RBEFTE R Key DU ETE
1Y value [E[#45 controller > controller & Key FIE$%, value 7E By HUfF #E switch 57 > [fj client Vi
TEE BRI A E R key A RESLEE TR EH FERY value » BEE HBARFERHRIZSS client -
AR FREL A switch £ server I » DULARFFRENTT server HY#ERKEL - NetCache thAERH K Cache
Coherence HYIE N A B8 R MHBRERIDIEE » tEl/EsR client IgAs AHEE T EMIBR ALY server
IR BRI - A ERHEIEALRY switch TRECZ 7 » ftr & [FEP-MIERECE B - DLlesd
PREVER L server ERFREIRYRIRE - HEYNE switch SC1R RS FH & — EAZ2E R DL LRU+LFU 4
FMIFRPREY -

SN s T ATER AV 2R e Ry f &) - A — R AERE SRV ER 77 > BB — rack 284 - {HIE
FIREN T BT GEHZE racks dHEREVE G - IMEIZEE] - SIRETEChEE A RHEEE -
A switch AEBAYZEFEAVFI R 58 Al e B R ER G K - BRI ES A S switch £ 5tiE
FIREEFR o EARY switch AMAETHERZER » HIL - FATEEESRE swiich FRYEEFEEIR
STHEN switch HLEEFFE AR A hot item ©

PAE 2 racks 2 E¥ris 7 —1{F Higher Level Switch(HS) » #E#%25{[ netcache switch ¥f
controller [l % HREUHE » HH ERIZEFERIERRZHY switch » F hot item FZEFENE A - WAL
HS Hhrit—(E flow entry » YA SE 0] DLE B Em 2 EMEFIZ item HY switch | o 40
FE—2K > switch IR HRELZZ R A 3= 1] DUS-E - o
iE TR BRI A ST —) -

g == Hi;;éwlncl.:vel U
— | _

controller
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HAMTERA zipf BRI EY T 10000007 AR ERIHTES L - W H /3 BITE A fE netcache HYH
U N ACERASHE server U ERREIVIEY - DARITHIEA TR hot item BEFAYIEDN T 40821
switch FEHH 3 06 P B 22 R A (0 A %6

THEFRAE TS A (B ) A (B =)netcache HYIE L T 21 server B s Ay 2y » X il
Fo#s server RHSmE > Y Bl A ULEHIRE GBI AT © FIIEELA netcache HITENL T
server [EJATEARE A1 » KBRS - {HIEH netcache IR JRER LIS -

80000 4

70000 A

N
Q
S

60000

50000

-
@
o

40000 A

=
o
=]

30000 4

numbers of packets received
numbers of packets received

20000

v
o
'

10000 -

E=) (E=)

&Y ~ FL R A AR hot item BE{FAYIENL T2l switch FEHRH (X l)E HIRI P B 2= I 5
(Y BIDFTERIE - A LIEFFEIZA hot item E{FR - FLE switch FYERIRG TR BT - MHER
AR EFHRTE - FEPRER EFHHY switch BRARIKHAE B cache BFHAM switch (yAHIEZER] - &k
PRZEFENRE - NILE 2 22 R B n] IEARZIIAI A > 75 hot item #{FRFHTA switch PIHS
ZE [} (o RSP R Y - AN — 2R AT DU o PR B 2= el 2 A i S Sy A I A Y 22 ]

Memeory Usage of Switches Over Time 0018 Memory Usage of Switches Over Time

0.016 4
0.016

0.014
0.014

0.012

sage (36)
o
o
=
N

¥ U

5 0,010 4

o
o
h=t
o

Merr
Memory Usage (%)

0.008 o
0.008

0.006 4
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0.004
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ey iz i=iFan

= 2FEk

[1] Xin Jin, Xiaozhou Li, Haoyu Zhang, Robert Soulé, Jeongkeun Lee, Nate Foster, Changhoon Kim,
Ion Stoica, "NetCache: Balancing Key-Value Stores with Fast In-Network Caching", Proceedings
of the 26th Symposium on Operating Systems Principles (SOSP), October 2017
https://doi.org/10.1145/3132747.3132764.

[2] The P4.org Architecture Working Group. 2022. P416 Portable Switch Architecture (PSA).
https://staging.p4.org/p4-spec/docs/PSA-v1.2.pdf.
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R RE P 2 g ¥ % DDoS s #F 1 i
A Slow DDoS Attack Detection Based On Machine Learning
TR ERER; BAAR CERR - ERY

B4 1 2 : Python, Scapy, CICFlowMeter; #l:#% 8 : Ubuntu 22.04 LTS

2l

T

Slow HTTP Attack DDoS & - f& gt rc# =

&SR R B HTIP R @
FIREFRicE > &m g d H

L gz g2 F % 2 HTTP 3 © DDoS =¥ % F » Mg ;[51

Lo g3

A F AN £ HTTP gk feseF f el 2y S Wi R F gl f g /)
BF R AP aE i ’Lﬂ‘ s iz e 4% CICFlowMeter[1 | P B & ¥ #rZ o flow %«i
B 228 5T Hm2 [2]RFHEn a2 B FMABEF Y «hSlow HITP Attack s<# i p) »
Wplerrz ¥ 5 3 44 (1) Slowloris (2) Slow Read -

(D) FH T L

B X4 2 s R F o & i sk & (Overfitting) o

dataset

(2 9078)

pcap files
(benign,slowloris,slowread)

CICFlowMeter

3|

H %L P HGEP > AP SelectKBest = 7% 1 iE B~ K B 4% cdd e > K=30 -

Bl
(2HHE : 9078)

Univariate Selection

N REEEINER S
Tl (BEEREEER : 3018)

(= )#F] "

TR B (FEAE) PR A Pl R & B )
Benign 55591 10103 benign
Slowloris 21453 5901 slowloris
Slow Read 24369 5871 slowread

DU AR

Decision tree model |

Random forest modell

dataset data spilt_| 709% training set | model training
(30HEH) 30% test set e meros ]
XGBoost model |
Naive Bayes model l
(Z)FERmR
Total feature extraction time 33m 20s
Total feature selection time 46s
Total training time 4m 45s

=~ BRESE
(=)
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DIURESE DT F A B Label A7 B S EE -
Model Precision | Recall | Fl-score | True positive rate False positive rate
DecisionTree | 0.9999 0.9998 | 0.9998 0. 9998 0. 0001
RandomForest | 0. 9999 1. 0. 9999 1. 0.0001
KNN 0. 9996 0.9999 | 0.9997 0. 9999 0.0004
XGBoost 0. 9999 1. 0.9999 1. 0.0001
Naive Bayes | 0.9674 0.9569 | 0.9621 0. 9569 0.039
# — t Benign




Model Precision | Recall | Fl-score | True positive rate False positive rate
DecisionTree | 0. 998 0.9971 | 0.9976 0.9971 0.0004

RandomForest | 0. 9988 0.9985 | 0.9986 0. 9985 0.0003

KNN 0. 9983 0.9961 | 0.9972 0. 9961 0.0004

XGBoost 0. 998 0.998 | 0.998 0. 998 0.0004

Naive Bayes | 0.8792 0.9194 | 0.8988 0.9194 0.033

% = ! Slowloris

Model Precision | Recall | Fl-score | True positive rate False positive rate
DecisionTree | 0. 9975 0.9985 | 0.998 0. 9985 0.0008
RandomForest | 0. 9987 0.9987 | 0.9987 0. 9987 0.0004
KNN 0. 9969 0.9981 | 0.9975 0.9981 0.0009
0
0

XGBoost 0. 9983 0.9981 | 0.9982 0. 9981 0.0005
Naive Bayes | 1. 0.9856 | 0.9927 0. 9856 0.

% = * Slow Read
(z) Fwip T oud v ¥ %R 22 % slowvhttptest s 8 bl & o

-05-19 14:15:58.560

[Slow HTTP Attack Detector] Detect a 'benign' flow (src_ip: .168.10.102, _ip: .168. , src_port: , dst_port: 86, protocol:
05-19 14:16:06.305

[Slow HTTP Attack Detector] Detect a 'benign' flow (src_ip: .168.10.102, dst_ip: .168. , src_port: , dst_port: 80, protocol: 6
05-19 14:16:13.554

[Slow HTTP Attack Detector] Detect 'benign' flow (src_ip: .168.10. A aipe .168. , src_port: , dst_port: , protocol: 6
05-19 14:16:20.558

[Slow HTTP Attack Detector] Detect 'benign' flow (src_ip: = .10. > i H .168. , src_port: , dst_port: , protocol: 6
-05-19 14:16:26.822

[Slow HTTP Attack Detector] Detect 'benign' flow (src_ip: 3 .10. 5 _ip: 5 .10. , src_port: , dst_port: , protocol:
-05-19 14:16:39.826

Slow HTTP Attack Detector] Detect 'benign' flow ip: 3 .10, ip: M .10, src_port: dst port: protocol: 6

tor started!

-19 :108:19.015

[Slow HTTP Attack Detector] Detect 'slowloris' flow (src_ip: i .10. " s ~ , src_port: 42928, dst_port: , protocol:
-05-19 14:08:40.037

[Slow HTTP Attack Detector] Detect a 'slowloris' flow (src_ip: .168.10.100, : . , src_port: 42932, dst_port: 80, protocol: 6
-05-19 14:08:40.055

[Slow HTTP Attack Detector] Detect 'slowloris' flow (src_ip: .168.160. 2 $ = , src_port: 42940, dst_port: , protocol: 6
4-05-19 14:08:40.071

[Slow HTTP Attack Detector] Detect a 'slowloris' flow (src_ip: .168.16.100, : g , src_port: 42950, dst_port: 80, protocol: 6
-05-19 14:08:40.089

[Slow HTTP Attack Detector] Detect a 'slowloris' flow (src_ip: .168.10.100, : 5 , src_port: 42958, dst_port: 80, protocol: 6
-05-19 14:08:40.107

[Slow HTTP Attack Detector] Detect 'slowloris' flow (src_ip: .168.10. 2 g - , src_port: 42960, dst_port: , protocol: 6

B = : Slowloris gl

Detector started!

[Slow HTTP Attack Detector] Detect 'slowread’ (src_ip: 192.168.10. , dst_ip: o . , src_port: 58746, dst_port: , protocol:
-05-19 14:12:37.8606

[Slow HTTP Attack Detector] Detect 'slowread"’ (src_ip: 192. .10. , dst_ip: . 10. , src_port: 42866, dst_port: , protocol:
-05-19 14:12:37.819

[Slow HTTP Attack Detector] Detect a 'slowread' (src_ip: 192.168.10.100, dst_ip: - .101, src_port: 42856, dst_port: 80, protocol:
05-19 14:12:37.835

[Slow HTTP Attack Detector] Detect a 'slowread' (src_ip: 192.168.10. , dst_ip: : 5 , src_port: 42850, dst_port: , protocol: 6
-05-19 14:12:37.861

[Slow HTTP Attack Detector] Detect "slowread’ (src_ip: 192. .10. , dst_ip: s % , src_port: 42844, dst_port: , protocol: 6
05-19 14:12:37.875

[Slow HTTP Attack Detector] Detect 'slowread’ (src_ip: 192. .10. , dst_ip: . 10. , src_port: 42842, dst_port: , protocol:
-05-19 14:12:37.896

[Slow HTTP Attack Detector] Detect a 'slowread' (src_ip: 192.168. dst_ip: . ©.101, src_port: 42830, dst_port: 80, protocol: 6

Bl= : Slow Read 7 ip|

R ;i;é}f;%:

[1] ”CICFlowMeter”, 2020, https://gitlab.com/hieulw/cicflowmeter.
[2] Yin Mon Swe, Pye Pye Aung, Aye Su Hlaing, “A Slow DDoS Attack Detection Mechanism using

Feature Weighing and Ranking”, the 11th Annual International Conference on Industrial

Engineering and Operations Management, 2021. 03.
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#2371 R MiinStore M8 T & Z Matterf B 23 E 1
Implementation of the Miinstore Matter gateway

TREHI - BRI

HEKE - [HT5

FHE: T E : C ~ Python

JEREREE ¢ Ubuntu Server 22.04.2 LTS (64-bit)

— -~ fljs

MiinStore f&—{#E7? loTtalk BV ZYH4EE A5 - BFIA HTTP 498EP i E
M > R A T DUEE GUI SRR & Al AR N a5 o B s
MiinStore Ff » 24t & HEIEE S ECHIZS AVEGE - W e 2R {0 Python 21T R
BRI o iEEELET 1S MiinStore FESUREIEYIIH 4G SRS B - W HRESEE S
BRI ~ ARACA ~ it Rl E AR AR A -

P B SRRV ESS - Matter ZHBARAELE 2022 4F 10 H 4 HIEFEAMIGBRGE -
Matter &AL IPv6 FYIEFI A E - EHE{T/E Wi-Fi » Ethernet ~ {KZ#EE S (BLE) I
Thread SFERAHVAEEESMT_E - Matter $2{ 77— (%2 ~ W5 ~ AIRREAVGEIRAEEE LS
 (ERRE Z RV EE AT - HEREREAE © el (SRAMEIRGErE AL - A
Rt EryER thlE - HAEE v DU HAPR (R EEEN ) ~ St (Jeftafsk
&G [EIERSZTE Thread HYZEND » SR fnEREE L ] A LLSEE Thread fhEACHEER ~ %) DL
Ff&TAE (R EMMLEREE A A ERAYERERE) -

AREERY HHVZ B F Matter gateway > 574 MiinStore Y048 -5 571% HTTP HYEE SRR
W By <7 1% Thread &5 7E - SRR MiinStore B4 F 473 & FIF FHYIH 480Y 25 1
Mo MARHEE S HVERERIE > 2 ARAELIE TR o

~
MiinStore Thread &5
0 : evaFS & RURIZR
.

HTTP

B ethernet
Internet access

router Raspberrypi4 CC2657R7

BLE

BLEZR{E
m o EFLBE

Bl — ~ ZREAEIE
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T HIEREER

ZN

REAE TR A MiinStore V48 F A MatterfiZE 2515 - THEAE M2 DU T R ffrhkEk -

. e © MiinStore -5 JRA S % HTTP 43 » [ Matter HIIZELT? [Pve FYFEA

ffAsE > LTS Wi-Fi ~ Ethernet ~ {RIUFEEES (BLE) Al Thread S8 ESHT L -
I - FREEIRGE HTTP £iE thif e HViE - 5 Reil K SIS foh e i ~ B
TR EAE R -

- EREAAENE - Matter #Y H PR RERTA VI 4 B AT RE 12 AT (R AE Rt A

HELEL » 28I > EIE L ATRE e AR S S E R AR - G [F RS
HEEAREA A ENER TR - A EETE TG IR I -

et BRYIREC B R R R AR O I - NI FR R R IR

FIRSALME: - 1B A RERR L E IR Sl il > DI BRI - Birkeses -

. EERT AR © B RN B E N - AT RE TR E R BN R AV BRI

Ko AL - TR EREOR SSRAVRBERT AR - i ATRES M EIRIREH ~ |ECT
MR -

AAE i Matters HIENSTEABLE LBV ER S - RS BUE B Matter gateway {Hi%
FMiinStore*F & _F - WE AR HEH 2R BUEAVEME - B TR -

IDF Monitor
DDDDDD Sub-stage: | Input v Continue Table | 1 heart_rate v

Join 1
£y [ e net e o)
/o\ 19:12:43 4800
:

19:12:44

66.00

19:12:46 144.00

19:12:47 130.00

19:12:48

oooooooooo

: Fu
19:12:43 148.00

19:12:45 66.00

19:12:46 144.00

19:12:47 130.00

19:12:48

[E . MiinStore# i i -5 al R~ ]
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B30 P4 it | PIOER €2 FH

An implementation and analysis of load balancing
based on P4

TEEZEY - P HENRE - MRETERER
G2 T E © P4/PI/PTF/p4c/Behavioral Model (BMv2)/Mininet/Python »

SHIEREREE @ Linux Ubuntu 20.04

— -~ fB
SE R TR R - AR S (B (E Rk sy it (R 2 fl o Bcaipd i & > DL
tem B RAAER ~ DB RERF AL 1E (T A B — AR, - S ATEER 0 ~ Elm

TR SR E49vER R R EE -

BE & S ER LA SR - B AR AR TR I A P N T 4
PEEEOK - HRAS E FAERE (Software Defined Networking » SDN) Ay R EEE1 7R - SD
NE—TEMESER 7% - B R 4EEs aYF25 ]~ [i(control plane) FIE5(#5 - i (data plane) 7>
o G HEHZERITIRE ;%EPT (@ iles DAETE P EENGEE - S ST
TS ERIT4RE - RESy PR mE e S LA AR SR FOMR(: -

SDN #%## programmable swtich B domain-specific language 2K f&# data plane F2=/E -
H i &2 (A Y domain-specific language it/ 2P4 (Programming Protocol-Independent Packet
Processors) © PAE—TEE Ry il pr B AR iR M e T VAR GE = TEEZI%E% ff (Aswitc
WA router ) R DABEVEMMECERIGRES » 1A OMHETBE Y& H DhAE

PUT FaP4i A2 20 =] -
WATE EEHEweb switchVEREE & ZAERE B # PRl - B4R E S EN

Ingress Egress Checksum
Pareer |  Processing Processing Computation Deparser

FoEI A ERERREs F - IR EAREE AR SR E SR A EE e - DL LB ARG
PEVERENE 5 &l (FIl a4 A (TR E4EE B - IERE A F e E i A
=R > JRA[RE GRS A\ M EIR S - AR ERE R F R R BT A BN RSAER
'Jmé‘fi °
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Controller

- HIEER

Hash-based Load Balancing:

clientf8i%request4aserverid - & & iEswitc E .§

10.0.1.1/24 P4 Load Balancer

h1 5t &4 [E T AYP4 load balancer » HAEH & o (Hash) g
{3 source IP, source port, destination IP, destinatio Virtual IP:10.0.0.1 \[003.3/24
n port, protocol(TCP or UDP){E Fyhash key ° fE &
fEhash key &5 RAGRFEM L 3 BC4s B EE] Y serve 10.0.4.4/24
r o Controller& {F & 270 #E1T—XKhealth checkzik

RS EserverREE B B IR » MR (i 5% -

health check'%’i?EElcontrolleréfiﬁswitchfﬂﬁ%*ﬂ LR B serverie 5 A N EEHY
AREE - PR E RS Gserverll B EME & - FH 2@ AW G serversd 4 B & 721
7(]3’7 & » controller @A E rpy e {E e

= s1 MyIngress.Counter ©: 11 packets (770 bytes)

j(—- N s1 MyIngress.Counter 1: 11 packets (770 bytes)
\j:j‘@E,j ﬂow entry {ﬁqiﬁJEl EA‘E/]SC s1 MyIngress.Counter 2: 0 packets (0 bytes)
s1 MyIngress.Counter 3: 0 packets (0 bytes)

rverﬁ%%unhealthy ’ iﬂig@}ﬂsv\/ltch Eﬁ% s1 MyIngress.Counter 4: 1 packets (70 bytes)

s1 MyIngress.Counter 5: 10 packets (700 bytes)

‘ﬁ «( , 'f%j:j‘@'f% 1&{@}?5@ SerV tiring_server:5 tiring_server_amount:10 easy_server:2 easy_server_amount:0
2L

Reading tunnel counters
er o s1 MyIngress.Counter ©: 12 packets (840 bytes)
s1 MyIngress.Counter 1: 12 packets (840 bytes)

s1 MyIngress.Counter 2: @ packets (0 bytes)
s1 MyIngress.Counter 3: 0 packets (@ bytes)
s1 MyIngress.Counter 4: 1 packets (70 bytes)
{Fﬁ%tﬂloo@%‘j‘@mﬁ%%@ % s1 MyIngress.Counter 5: 11 packets (770 bytes)
jﬁ; A S e
tiring_server:5 tiring_server_amount:11 easy_server:2 easy_server_amount:0
server 5 has too much loading!!

& serverl FIHY HHELRE & serverlr B &

He¥
He¥

I

L g servert server2 server3d serverd El g serveri server2 serverd
server server

& N B A fthealth checkHIE N » serverfBEURHYET BN A EHT
N BAhealth check » AEHZE RlserverBEUN A ET B E 7 1585 -

Reference

1. Load Balancing Implementation in P4
https://hackmd.io/ @6VEQD f7yQw-TW 660MIYow/r1A2H60S]

2. Load Balancing Using P4 in Software-Defined Networks
https://jit.ndhu.edu.tw/article/viewFile/2400/2415

3. P416 Language Specification
https://p4.org/p4-spec/docs/P4-16-v1.0.0-spec.html#sec-external-units
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A EA SRR ER R TR S

Privacy-persevering Tabular Data Synthesis

with Graph Neural Networks

T
WA
PIE T ;
AR

TR

S/

Python ~ Jupyter notebook
Python 3.11.5

— ~ fE&T

FE A [E A4S GRAPE HYFRMSERIE R - —IKEE > ST Bttt
AR RIS ERRRE G RZHER - (HRFREEE RN S d & EERE
Lo SRITEE A AR E TSR » R ARG T T AR B & =
WHVER - LR ENER - EERVERS S EE SRR - sGERTT
PREEDERE AR R 2 TR RIS R o

AR i A BN BSR4 M8 A GRAPE R 28 A4 RH e
BB AR ERIEES > DIZEFFERACRERRER -

VRN S i

rEER
e
—> GRAPE {8
1 1
i —— AL
I . ====== I .
=1 1 —1
T T =mmd 1 | I a1
=1 1 =1 — 1
I
=1 1
— .
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T HEREER

FEEIVUS - PR IR E R AL E 4R E - SR BRI AR
Bk} o R — (B B - G A Random Forest ACRIGUHTHYERIRE A3 S HE
[ AR BRI EUE

G} 1 2 3 4 5 6 7 8
<] 54@.9 8.0 2.8 1s2.@ 2.5 1@49.@ 676.8 28.9 79.99
1 548.9 8.0 8.8 1s2.@ 2.5 1855.@ 676.8 28.9 61.89
2 332.5 142.5 8.8 228.e ©.8 932.@ 594.8 270.9 40.27
3 332.5 142.5 8.8 228.e ©.8 932.@ 594.8 365.9 41.85
4 198.6 132.4 8.8 192.¢ ©.8 978.4 825.5 360.9 44.30
1825 276.4 116.@ 98.3 179.6 8.9 879.1 768.3 28.9 44.23
1826 322.2 8. 115.6 196.6 10.4 817.9 813.4 28.9 31.18
1827 148.5 139.4 1e8.6 192.7 6.1 892.4 788.8 28.9 23.7@
1828 159.1 186.7 8.8 175.6 11.3 989.6 788.9 28.9 32.77
1029 2608.9 1e8.5 78.3 280.6 8.6 864.5 76l1l.5 28.9 32.40

& R ER

] 1 2 3 4 5 6 7
525 94 1e2 243 1e3 438 188 129
5286 89 1e8 246 148 438 197 145
323 288 1e5 479 87 270 112 196
344 281 112 486 92 272 85 153
193 246 97 349 188 383 348 139

LR SRS L =)

1825 263 232 312 331 21e 181 301 137
1826 389 1@2 374 353 23e 144 344 124
1827 153 267 132 348 173 213 349 125
1828 171 329 1el1 278 1ee 353 304 133
1829 275 226 283 375 212 189 299 132

&= - SRR IRE R ARV ER

MSE of masked data from original data: 3.©887637690809067

MSE of masked data from generated data: 1177.8228239877717

(iU e b e g S 2 E

85



TERI 3 FoRl ﬁ‘m.uﬂﬁ SRR LS
Predictive Data Augmentation for Sparse

Graph Neural Networks Recommenders

TEEH - EEE
HEKE - £FF
FA# T H : python
HIE RS - window 10
— i :
Fo b o i pn B A QG RV AEUE o FRPTEPA IRV HEE A T A R
ARG > DUBRZ A RIS AR R R 5% 7 AR %Vﬁ?ﬁli—?@f
MR 772 F 2 W
1. RFEAITE A4S B (top20) EE A B R AR FI SR+ > H HAlATE
HIFEEREYER 7 (R BRATHIEA SR TR R AN 4Y) - DA REE = THARAY 45
H .
2. RDIRSAGHISRERTE R DS B BRIV E R - 5 L E R iR
WAL M A B EREEIFRI -

Jﬂ

YA

1. Diffusion Recommender Model
2. LightGCN

3. SimGCL(XSimGCL)

4, LLMRec

5. UltraGCN

A B

1.  Yelp2018

2. Netflix

3. Gowalla
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A

Precision Comparison

Recall Comparison

—e— SimGCL —e— SimGCL
0.0275 F — LightGCN 0.24F LightGCN
0.22
0.0250
0.20
0.0225
c 0.18
S 0.0200 =
S 3016
7}
o
£0.0175¢ =
0.14
0.0150
0.12
0.0125
0.10
0.0100
L L L L L 0.08 L L L L L
1 2 3 4 5 1 2 3 4 5
Epochs Epochs

[ & SIimGCL FI LightGCN 7£ Yelp fy& Rl &2 rhiy33H » Hrh Epochs f£FEhIA
B4 Top20K (%S F(L B FUGERY) -

Precision Across Percentages

Recall Across Percentages

0.012 = -
SimGCL Precision SimGCL Recall
—e— Light Precision 0.10 | —e— Light Recall
0.010
0.08
0.008
=
2 =
v i+
-é—, é 0.06
* 0.006
0.04F
0.004
0.02
0002 L i I L L L L L L L L L
12.5% 25% 37.5% 50% 75% 100% 12.5% 25% 37.5% 50% 75% 100%
Percentage Percentage

I R Ry i RE AR I SRE &5 5 (Top20) - BEAURTE RIS —A Ry LightGCN >
SimGCL #1 Yelp -
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AEA SRR AREIESEY
Tabular Ensemble Learning with

Graph Neural Network

FEEHF - FBIE
HEKE - HEH
FH#¢ T B * Pytorch
HIEREREE © Windows 11

— ~

7 R A B T DU AR e B — R AU R ARSCERETE (S 4EE ( Graph
Neural Networks, GNN) JERI A FAZEIEAVEIISEREEE - GNN MHEH A 77745
B EREAERREREEER  WHRIEATT A S B AR 5 &
&EtE > I GNN BB R [EREEAY 7 FERVRARE M - AT DIR & 2 (A
TGS S » B/ D E— AR RANERE » RS REAEAEEE -

EUT Rt =UA 1R -

Tabular Data

l

Different Models
Randam Logxst%c KNeighbors XGBClassifier MLPClassifier
Forest Regression =
GaussianNB e CatBoost LightGBM Gradle}l? Boosting
Tree = Decision Tree

Different Ensemble Learning

Graph Neural Network Voting Average
Ensemble Learning Ensemble Learning Ensemble Learning

Compare Results

i — - F2 AR E
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» HlEREEER

ASCER2A{EEREGERIE BN o 8 BB 10{E B 1580 UK SFEA [R5
T recall {E - o] LLEEER A GNN HET TR AR AIRY recall {EEH AL

|:l
o
I:l

EAECA R IR ERE (R 5277 8 (Ensemble Voting Classifier) ~ S2pEF-15 7555

(Ensemble Averaging Classifier)) tHEL @ FRE#LH-HIE RS -

0.7 1
0.6 -
0.5 1
0.4 -
0.3 1
0.2 1
0.1 1

0.0 -

0.7 1

0.6 1

0.5 -

0.4 1

0.3 1

0.2 -

0.1 1

00-

Data 1 Average Test Recall

RF Llog KNN XGB MLP GBDT Gauss Decision Light Cat \ote Avwg  GNN

[ — - ERHEL AR

Data 3 Average Test Recall

RF log KNN XGB MLP GBDT Gauss Decision Light Cat

= AR AR E

Wte Avg  GNN
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"SR SRR R AR W R
Robust Anomaly Detection with Random-Feature

Graph Neural Networks

FREHEY - FEE

HIERKE  FEE

Fa#% T H : Python ~ Pytorch

HlEAEEEE ¢ Colab(Ubuntu)
— ~ {7
AREE 5 TX0#E LUNAR S $2 A HAR FAREOR L (ON R RS (R -
LUNAR 75 F [l 28 2238 J7 A SRR F &R > 28 A& R R
AEFEERI T BECEMER T - AEERREOT IS E T8 2RISR [E]
HIBRI - &R S BAIRYSE A TR E (0] - A6ERSM5 [ A GraphMAE F1 MLP
Layer it 8@ - DR HIRS (RS AR -
FEor & - BRASEE TRV RO R 74 - $TEEERETSE - oRlElIs
A[EIHY GNN R > GRE &8R4S SRAT & HE T B H BRI HIER -
EERSTE AR AR ISIREER T EE - HA Overlap YN T R -
GraphMAE F1 MLP : & GNN gVt 45 52 (F £y Embedding #E{TRHZEEE © &%
&Ci# MLP Layer & 2% HAG R -

K GNN
= |
7 . .
Tabular Data Graph Output

NN
[l — © LUNAR fHEIZRHE

Feature Subsets Graph Embeddings Output

3 cl —_—
KNN GNN 5 GraphMAE+MLP
> g TENE > ..
! Final Output
{ KNN GNN ® . - GraphMAE+MLP
| — — ¥ — \“
Tabular Data
KNN GNN | GraphMAE+MLP
—_— . — CA'] _— 4 -

& — - SR AVEARIZR A
SRR IR 285~ SR 3 IR 2 (id] GNN 54U > A ERESE A T AT

JI'7 LUNAR fERUAE RAR B M VIR AR - BUR 7 HAEEIREA
THYEIINIEE
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= SR

55— (B8 Ry I 25 (8 Subset HUREIRIFAAITEILLE - (] Subset A

HHEERET - (HEEARCR -

FAERIBE T EIRA R EREIREER - AILUEZH H Subset AR AT L

B i R -
=R Z S EED Training Data BYELERSGE R -

Target 3 — Origin Summary

Dataset  LUNAR K=3 K=6 K=9
HRSS 91.06 91.76 92.06
mI-F 83.89 83.93 8313
MV 9673 97.98 9930 | 9966 |

OPTDIGITS | gg97p 99.94 99.71

97.76
96.44

PENDIGITS  ggg1

SATELLITE g5 35 95.77
SHUTTLE 9997

THYROID 85.44 88.97

88.75

Target 3 - Targetl Summary
Targetl P =10 P =30 P =50
Dataset K=3 K=3
HRSS | 8713 92.00 81.26
MI-F 50.34 50.69
MI-V

OPTDIGITS

PENDIGITS
SATELLITE 51.05 68.73

59.85 64.64 66.68

50.49 56.78 67.35

49.94 57.39 60.39

SHUTTLE | 3934 96.93 86.13
THYROID | 7136 87.98 85.19 79.39
Target 3 — Target2 Summary
Targetl P =50 P=70 P =90
Dataset K=3 K=6 K=9 K=3 K=6
HRSS 80.40 79.75 79.16 85.75 8353
MI-F 83.07 79.38 80.59 79.07 8149
MI-V | 9533 98.86
OPTDIGITS | 99.39 99.96 99.44 99.71
PENDIGITS | 9984 99.86 99.90
SATELLITE | 8414 93.98 95.19
SHUTTLE 99.83 99.94 99.97
THYROID 86.03 83.68 88.89 85.51

[ = AR LR
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Enhanced financial large language models
( FinGPT ) in sentiment analysis of

cryptocurrency news

B8 ST

HEKE - BT RO - L5
B#¢ T H © Python, Langchain, Anaconda
HIERIEEE © Windows 11, Ubuntu 22.04.4 LTS

— > R

AREEN IS RAFIRARGESER (LLM) fEiiE a8 ELE i B8
IR > BfgimiinEioadpk (Retrieval-Augmented Generation © RAG) il
f¥#H (Fine-tuning ) FZffifsKE - B AV BBJR LLM > 41 FinGPT -
DU By 24725 1

feEbEsRAal (RAG) R]RUehe g BT N2 & AR R R S I A 138
HRGNA > ELES cosine AHUE » M E AR IIHIAZSIA prompt

5 (Instruction-tuning ) © FefI RN E % G HAHRIARY f*‘ﬁ%i‘ R
BIFEHT EIHE - Twitter B5SC% 55 » (2 QLoRA J5=UH# fingpt #E{THHE » $ErH

TENEERAEE AT DRI BURVE -
BRI S E g A LLM > & 43473l [B]{# Postive/Neutral/Negative °

INSTRUCTION TUNING

lmen Ilm2 b tora)

— o~ HIERGE R
{46002 Crypto News {F £y testdata > 7 fj[1%5 & e Sa Ik EME R BH BEFE T -
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Accuracy: 0.7989690721649485

new mode
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=4 740 109 143
o
g
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| |
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Predicted
Accuracy: 0. 4295532
fingpt
v 1200
B 300 527 165
o
g
1000
0 800
= 313 254
=
2
- 600
g - 400
= 381 405
n
2
- 200
| |
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Predicted
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AKiZiEREERE R EATE
Solar Power Anamoly Detection Platform
IEEHER | iRE
HERE | a5l
BE T A : PyTorch, SckitLearn, FastAPI
A IRLE | Linux Mint 21.3
— 7T
A TRERKGEEERENESNET  HHETKRETERGITHEHER
WA ELAEE - ERNtE R » AEERE T EXBEEEEBWATS
BTERBE RN » RS APFae 2 BRI FEEMEEM o
NEEUHBRAFZ AL > FIF DBSCAN - Isolation Forest F1 LSTM %
SREEE » Rl —RNEBEEBEITRADST » LRSS FERERR -
—BRGWAIEE > ©R¥BEENBR » (E18H P UL R EREEREE
ht > EMETE AN E R ERIE RS o

RIREE
RRFTH API LINEBOT
EERRERE
BEREREY KBRERETE
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2000 4

Power Generation/ Solar irradation

=
(=]
=]
(=]

—» /,EJJ nﬁ%ﬁ% .
KipstE®%E > Bt

HEEN - BEER

FH—RENEREER > MNRE

EERRER > Algidh
EMRARS T EZREERRR - AIINKE

KEfay » BHPEREREFEEAK > =2 Isolation Forest ElTEH =R EFE R, o

LEB HEER

EERRTEAEBENES

> BII%0 - Y08 Isolation Forest

MEELLHREFE » BZBRBENEE ; M DBSCAN FEHEANFES

SEAREERE -

DBSCAN Clustering

4000 A

3000 A

st A"aw-'«

BEENNEERUTAEE
ATAE BB R A AR I ARE T R ISRRTEE | A ERRININE » ATSARE
W ET A EIBTA(E o SETEE

A LB BEAFE R LBIRERE -

4000 4

3000

2000 4

1000 A

o
i

Qutliers.

@ Trigger
EEm Power Generation / Solar irradiance

25

50 75

HEM (%) BHEE (*D

ESIARGHAIKIE - BERAGERAT > Ff

SN RERB AN G UK EFEERIE > B




BEREHRMNSTRAM
High availability of data pipelines
BERIY | BEERIR
B E - E&EE
BH&: T B : Minikube ~ InfluxDB
HEREREE ¢ Windows 10

—

(—) R H R -

AL A A BRI B e PR A K 1T 7 S 4 HLARR eV Bk RO > iR R
BERHVEL ~ BRE -~ RFEREER - MRS PR S ERRET SR rT e AR, - HE
FRENHIRE K - IR A TI9 ARTRTER TERSWAEIER - Wk &k
A IR B — R -

WTRFE R FAT B A ~ B~ C~ D VUEHER Y - Hr A BERAE » 128 =
FHVERE R e AE T - B RICERICHAEENE Pl - AJReEREERIVLE
REREA C > BB - —REIUEIMBRIEEFZER > 1% D AEE Flindy
RFBstER - 1 C HUSHEERVE RS ©

SrEEtRS T M ERE 1-X/Y » B X BASTEAEIER - Y B—F
365 K v AL 1-X/Y BeREHT 100% ety o H (o A& RE BT (F HUERHEE - SR (FIRE 2215
BEC R ARERESNER - Ul RFEEENEREETER > HhEa B# D
WY EER 7T RESK - R B A S L R (i A AR BRI 2 -

(=) EfEEE

TR SRR AE By Kubernetes  (K8s) MRS ERFAE & [ > K8s ez
{T1E%4 By containers HYZS 28 1 Wi 18 LN 2 bAVAR B BEE 44 By Pod HYZETTEEAIL#E -
& HEEHY Pod 284 EETEN - K8s &% Pod EHENEN » DUEBCR/D A R/ Al TR
= o AN ED - TEERESE T Pod TTEE AT A sis s R RE i 58 4R 228 - 40
EFEAE - sUiEREE i e EEA -

A BLCIE—RUEN TE28 = VRS - Rt o DU 38R RE > BT
EEEE T C HEIELE K8s HYZRHE [ - A fERERPICETTLUEE 2L - HRiERY
= EC4s K8s Sy CPU EIREIE - B (R 7 445 Telegraf FVERHREEIAS » A7 2E(E
1E Pod ‘B > HH K8s B EEH > WA REE I FrERE AIEIBEACEF - C
{5 T 445 InfluxDB AYERHESRAS » ZE(EAE Pod & > HH K8s BEEH » AR RT
HAR RGP EEE - D 2% Plmfistg=t > B A fHE A DUHE 2510 - EiEE
B HRTEE By Chronograf » FINEREEE » [FIEE(ELE Pod HralliFH K8s B HE -
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VRS S

Data Generatiorﬂ
o Ty o ¢
Service Data Collection Configmap
g . Yoy ¢
[ Persistent
Database Secret

Volume Claim
N _—

)
[ Application ]

T HEEE SR

WEFTR & FIA R E EAEECE A Pod » 4f% 53 Bl By influx-statefulset-0 £l
telegraf-4xidt » AEHEIEAYE InfluxDB [M1& & & Telegraf °

influx-statefulset-0 [HhH3 (FAF IF & 1T -

NAME _ READY  STATUS RESTARTS H' rE
influx-statefulzet-0  1/1 Running 0 I

telegraf-4xjdt 1/1 Running 0

FHiw A5 influx-statefulset-0 EEHTREE) - BEEIEER TR S SHIREE
# K8s EEHTELENHVIE SR -
kubect! rollout restart statefulset/influx-st:

HERCERERTFR AR A R - SERURERIEIREIEF #HE - %ﬁ%‘?ﬁﬁ %%
SUE BRHEE B R T EA IR IR AU &R - AR E SRR & (FRe s 4
SRR HIBREAHAATINA - IR (5 ) B A By s B B -
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TEpHRS KA

Intelligent Automated Vision Screening

EER - L5 #uw
HEKE - EE - TR HAE - S
BH&E T H. : Python 3.11.5 ~ PyQtS ~ OpenCV ~
MediaPipe, Qt-Material
HEEREE © Windows 10
— - fii g
BT IE @RS 2 1% - HE BTGP EYE T IR - FaE
TEEE ) IAUEARR AL G o BRILZAN - AFIETMERENE ST H S o Jit
P TR, K TERR ) 4G EERM T HEEE IR RS > B
RAHIIL ) H B ZE R AN es ERVEh T e w20 a4k B O & R TR
FefM{E H OpenCV HEf TR IRIE - §iLL Mediapipe fig E #ask B (EHT 51
JERSEAET T BRI SRR A A B, » A6 11 ST (o8 FH =8 IS s T A T B DR 12 SR 1
Tk RIHRAE
IVREENSRS {5

Results & Feedback
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Al m#F =

AT Virtual Streamer

a8 - 2R
B s R
BH# T H : Python ~ LangChain ~ VTubeStudio
HIEREREE © Ubuntu 22.04.4 LTS
— ~

EHE LT - B TEF B ERERlT - R B 52 B R B SR Ay
W - B RFtE— Y > AENEERNAVER - IR T — R
WAEK » ERES A E E 2 A A B o BB — TR [EI 7 DR R G S 2 £
HZE  BEBFEESRENT  SERINAZSHEANDE FERZENES L
WE Frr e 2B R IR 55 o

FH—IJ7H > AN GESEAET FEZRE - SSRGS EAH R e
FHRYRIREM: « R > AN TR EL)E (Hallucinate) IR AVFLE » B A IER AT
B — R &R -

Al EBEE T - [FEsER S DR EGEL Bl A U K BEE)
RIS > bR T B A EFT R ERES - AL EIRE > IR LB I s
tHER S VEME R > WG K » E2 0 LIEF—EREENR - KBS GITE
RARERIAIHR Rl ~ FTEA - B R TR ~ R E AR (Retrieval-
Augmented Generation, RAG ) ~ sEE &S » 7178 o] DLEEUR B T BhHY AL E#E
BENT L4 -

PN B 2B o titlE -

StreamPlatform

Live2DHandler

L VtubeStudio
(emotion, lipsync)

Text
Audio

l

LLM QutputParser Text—>| TTS —Audio—> AudioOuput 0OBS

LiveCaption

[E— ~ ZEREE
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= AEEER

CHAT MODEL CONFIG LIVE CAPTION

> 0:10/0:10

Input > CLEAR HISTORY

B — ~ TEhEHS

[ =~ SR
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P LA E ST E R AT EID FART
Forehand stroke posture analysis &

3D visualization for table tennis beginners

TEEBIR + REUE

HERE © MESH

Fa#E T H : Pytorch ~ C++ »
OpenGL ~ OpenPose ~ MocapNet
HIEIREE © Ubuntu 22.04 LTS

— -~ fljs

BT 7 —(ERERIETHEIH3D ZSUIEAY 23t » FJH OpenPose 1 MocapNet
B IS B sk a R RE S B B H CAE3D ZEMAVER  MWAEREE R ER
A IR DASGEEN(E - FMIAA LSTM #EFTEHEREIRTAY 28 (RIB SR 2
BUERER - UEE—DAEEEBEY R HEES > MEMR3D 2= » 4RI
LSTM fRigFEdettiids® - mBhe)2&5E -

XS

HIERIZ
1. ] OpenPose #1T A\IBAEIAYENL - $REBHETERNE2D S RN » i
{E By MocapNet Fylia A > 24 BEIFRTE BAY3D BHET e = -
2. FIJFH Forward Kinematics ¥ EFrrist 18 i & 28 57 Bt 1 TS i [T 828 LAY 3D 22 ]
TR B > R AP IEFHEAENE -
3. 7 OpenPose 1 MocapNet ZEAEFY2D BRI EEA3D B & et £ 40 R avrF
FrlEgm AE] LSTM » LSTM MRBHAHEES TR E RO > WRkEE LSTM
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SyIERE A -
= RS

YIRS AR

HREE
L/‘ST”EEEN

S
H )

VEBEE MRS
TR

AR EN R
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\
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LSTM Rotate your waist less.
—
ﬁv/ Wave your arm less.
4
LSTM ##
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FERBEKELEK 8 i & E 1T BBk S 4158
Football Event Detection Based on Position of Ball

and Players
FREH S R E
BB T
FH&¢ T H : Python ~ PyTorch
HIFRER B : Windows 11 ~ MinGW
— f8IT
In this work, we want to extract football and player objects, detect events using Al
models, and also transform the view into the top view (perspective transformation).

VAT 2 R oA E

Yideo input

. ) YOLOWT
Al model and multiple object DeepSORT
tracking
Ball

Flayers of B team

e posttion of playver and ba Flayers of G team

Drribbling or not
Ball control detection Statistic of ball control

Intor the Bird's Eve View
Perspective transformation

] Shot attempt, out of bounds, etc.
Football event detection

/ Video output /

L RS R

Screenshots of the source video and outputs as follows.
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S PR ST AR
Waterdrop Roaming: A New Parkour PuzzleExperience

BERZ T

BERE ¢ £33

BH&: T E © Unity,Blender

HEAERIE © Android(hA%9,14),JOS(RA<17)

—. B

HE LRI EE 2, SIRERR GRS, BVEE L. e A BBk, AR MEms . B4t
B, Rk, WMEEEMARENEESE, X, BIEARERD|—FRE R BB EL
—(FeE), SEFERE B E. AL, REEFNEMRAE. ESERMEKE,
LR A E—i&a0sEfst K ieie, b2 T, EB B2 —HEANEHEmR,

UL, HLEHEMAR T —KETHE LSBT R MRS EEERRE TR, &
MERRIFER . KT, TR ARA, EFTRIINEN ARG BEAR MR, —E/
KHKERMETHR Y TAS, EAZRREAHS, HBREEA%. IRIFREERE
INVKER, HEKERFR, BEASERE ZLHTERAER, B IRBEBEFFRARE,
EEZMRMBERS D, EXHEEANEE, BEHE, EE6AFHRMNR. SIREE
EFEEAS, Bul T HESER, W RI10576, IRE RITaERAEER,

ERBE—REMEER, FARBRTEETHSER, PHIHEET Godot5 1%
, ER—EXECEMESRMERSI%E, BESIZEEN127MB, AT, BARKEHEE
Godot3D3RE R ZE R MR, AR F K LIRE ETEI30fps, Ftt, Fi=
HEUnity5| %, B2 T ZEMER.

H—EARAWERZBERERS NEREE, HAELE=RIFREN I,
R ZWIE T Photon Fusion(— 8% NERIESR), BARIIKRAEHAE B RHUKEL A
EHB, M, BREFERE S, EREERRER, FFERTERIIRIEE R EREXD
Photon Fusionfalfli 2% (% & iz L £ SLEF20 ARIFHERR) . & ¥, TIRTEFHEINAER
BR, AFisdd a B MR,

BRI BE S BB %, £, BXMBERRE, SLX T2 EEEHEA AR
BB, RE—RBHFESERSMH LFSHIEEER. a0, BE—EKE
FE—ERPELIENTE, LRERATRRBEHE, E2—HAHEMMNITIE,
WIS REER R, HEMT A2 E SRS, RZIBLE R AIERRIE—KAT K
FHER, MAESHEFTERE, AERKENKITRERMOAT —ESE, BlE
H B S B F R

ZVAERER:
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AT Y SR E Y AL 7 A8

FHAITHR) PRl 2 = e RO 3D Fup 2 & F
F 4 il A o

Intelligent 3D Game design based on diffusion,

GAILearning, 3D spline curve generation and visual

effects design
EEZY © FE
HERKE 1 i - RBEE - BRGE - Y
B T H @ Unity2022.3.8f1 ~ SteamVR
HERIETE © Windows 11 ~ HTC Vive

P

IS
it

— i
P AT A 2R i B B B T ST Y B2 FE B P - VR IS R AE Do [
T R U o A EREFRGR M > Br A TR PN A e SR s A E R E S PR B SRR
B o INIE > BM4EEZ LR - SGEEF LA E A E B ARV R -
FERES P AVUER R - FER T3 A A EREGET - FERESHETTE > BtR AT LU
AE G A R AT RA R H CHIRESIMER > F DIPRERE 20 AT - =2 EHHATEE
BREE - DU ARG BRI - ]S > VR BEEkiE A] DU AR B —fi 3D #EEA
FEIHVEVE RIS > ST A LIS FEHSR > S22 BUSCA [F] Ry B -

HESR S A R -

pEmL
EnEn ] | |
Stage 0 e ERIBELES) REBTES o

o HAA Hiﬁtﬁ@fﬂtﬁmHﬁmE@Em&mH Hrreward Z Bl ]—’[ sl J

Stable Diffusion: - 8/ {F4Diffusion 5 O EE = rh
B<E H nxREE - FF H e E Hﬁ)&uuiﬁ?ﬁﬁ(‘ﬁﬁ%&i]
o SRS e EEMN sy E e EEERE
IDHIEERME | mmnE %‘{ ZEREEne %‘{ sEnn %‘% WErEE L J
(Visua ffects
Visual Effects
& Shader 8%

Visual Effects
&
Shader

CHIZHEIZE

Shacer

B[ S
B BN E G

745 VEX REURFEALE CPU _E#U{THY particle system » ARG A 21T
* GPU > #&DUEIRIEEAE (B L AR FEAHER TR TR BRI > & S IR G T B
FLAEJRAHY particle system 5EAEE A FERE BT8R L AURRYL o 1EAh > BR T 4E Shader A&
B4 Texture ~ UV ... FEJE FAIAL Noise ~ Offset HYE%ET » FeffIHF Shader B VEX
HETHCE o SEIESR A EIIE R DR R EHAR B R

108



Visual Effects & Shader (EW15ME DA K RS ): Visual Effects (hr1EK):

NS AR I B G A AR
T 2 4G BUAEl | (E45 %8 DDIM sampler /iR 2 1% » BB KA REISHI 45 R E

F oo Hrp AT CLIP FERAGK S S RE R RERE (52 - 0 AR T SR plcA SO E R HY

[ 5 > I LAFE noise predictor S EUSFans Ay FROMINR AR (] » i< 0 MR e vy 57 ] i 25 A

MR o B 20 X (A] ETTEOE ) S EIGERE S -

o

B0, BB BTy AL BT DU T 5 8 T Ry R i

By 7 EEFI VALY BB S BEE /R (5 FH DA R R B AR s B2 » 7E Unity
TR B E BRI TENSNE - BB SR AR AUS B R BT AR (R B8 > ARIE R HRE S
ot At 7 2L S AE | R T fRIE reward eRESZE RS TEY - IR Ry ELREHIE T T Eh s ARy
loss JEIFERIA » B ELFEER I H R RS R H BN ILITEIE S oy AL ZERR > ROER&EG S reward
BREY - R (AR S AR EERHIR - H Rl AT i) loss - A& (G reward HY
TRBE PR > AAE RS MUHEL rule-base BEAMEALEYIT By > tIB AT Ry S BRI SR ESF ]

R4y 3D BE LR
i ARl Ry WA 7y - ARTEE BB RS - DURO T &R A AR E mesh
B B = R R A ARG T ERE R fh 4R =R TE > s A ] DUBS &K 5
TEALERY C2 HEERhAR - 212 E RS H S TR EASERUT A [ & - R S V07T
Bz > Pl AT LA A AE LR U e B PRI T AT Y > H mesh HY vertice #ETTE
5 > W0 B - EE MBI BRI E - Wi mesh FEELEA - BIAT5ERT -
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f1* BERT z R4 Al ™+ 3
BERT for Go Prediction

REE  SBET
HERE el
FEa% T E : Python ~ Pytorch
HEEREE @ Python 3.8

~mH
>
—

— ~ B

Bt Al B2 S —E 2 (F A ResNet FHEHZEHE R Mk E 7 2R EEHE -
IMATAEAKE Transformer R Ry BERR IS 77 B R A B0 T - FRBTA A
JEIH.sef FEZEAZS Fy— i token » 15 %L token @IN—(EAH 361 {EFHIFIL » (BE—
EgA]F » mJLAZEHE BERT #/lI4K |

PRIFEF(E FH BERT 5l 4R IR % T2 Rh a5 (B AL AYRT-FE07) » AR5 Alpha
Go - g%k 1 s FHAY ResNet FEAUNE By EERATAE » ) AT ELES R B HYAE R -

BEAA

1. fRtEE 1 B EFE m PHVE E48 361 IV EES I m+1 2 -

2. ResNet {#i [ Leela Zero(—E{E Alpha Go g HIBHI EBL 28 R LAV R 2ot
BERT RII{sE F§ Hugging Face FYZEREAIG H 5148 -

3. ResNet (Y& RIEHE 5} Alpha Go » {BRE{LA A EIR BERT &A1
A& E  BERT AVE R T AIZ BTt -

4. [FRHERIFE T EEAERLE A B A= 2 - I4S S BERT #Y£48
1EHREL - UK ESIEAIRE R TS EFIRER -

Bl R
iR BERT ResNet
&Y shape (1,240)x 3 (1, 4,19, 19)
(12 id, mask, type) (—5EVU{#E channel HY[E])
HAUE A 1~361 FYMHE {EFT 19x19 AY array
TS E HAFEA 0/1
HF HE R T FHW{E 19x19 1Y
FELEE T array 2% HFEN
BERINE AR ST A EAET
(& Mz F) EN=Aw )
s aEiE = H
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o~ ek

Accuracy Accuracy 5
B ResNet @ BERT Soft-Voting % Staking B ResNet @ BERT Soft-Voting % Staking
0.61 0.85
0.59
ok
0.57 e 0.80 -
- o= _-e o " °
g 055 et == . N _a-- -
£ * e - e - T
g 0.53 e = 3 o " e .-
0.51 DRSS 8 LA
PraAses e
0.49 e T
0.70 -
047
5000 10000 20000 5000 10000 20000
data_size data_size

. WERILLEAE RS - FEETTRRETAY 30T » BERT BT DAGNISREESR -
2. JEWIE ensemble » [#H Soft-Voting J5 A% Wit accuracy B5HE B -

Recall and Precision -
1F micro | > recal =precision=accuracy * BERT EE ResNet =49 1.5% (41 FE) -

Recall(macro) Precision(macro)
B ResNet @ BERT B ResNet @ BERT
0.45 0.45
- -7 - * - - -“
g 0.35 ’,/ii_,,—‘ . % 0356 o’ ':1—"‘- .
0.30 0.30
5000 10000 20000 5000 10000 20000
data_size data_size
1. f£ macro | > BERT EL ResNet %Z’j 4% (>1.5% ) » B8~ BERT :
a. I/ NERIHERFER b. /D TEIBE RN PR s
(B R -y . BUEH overfitting AYRRE

2. utﬁ\@“‘“ BERT Eb#g KT’J/)E‘JE’\ 2 - AEEENI S R85 token HYRH %

PLER W& TE R AR
{#F BERT -~ ResNet 23 RIFEERHE 10000 #2 K 20000 #&3|4RayAL » BUERl

B K/ NI ERE Y B—4H #Ef TERET - (B1=BERT {#FJ 10000 )

Model B1+B2(fH[E) | R1+R2(fH[E]) | RI+B2(R[E) | BI+R2(R[E])
Both correct 47.9% 45.2% 43.7% 43.8%
Both wrong 38.6% 39.2% 36.2% 36.0%

Others 13.2% 15.6% 20.1% 20.2%
Soft-Voting 56.3% 54.9% 57.4% 57.5%

. AFEEIGEER - FEEBCHE A ERE R/ s EERES -
2. {EFAREHAME Soft-Voting BF » accuracy Fh{5E FIAH EIEAY S -
3. DAEBURA[ESEETE R AR - sHESRELE A EERH L -
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BE 2w b4 22 i~ 37 Al et
S
Adaptive online LLM-based TA systems by QA-RAG
and RAG Fusion

BEREE  &ET

HEKE 5T AR

Bee% T H : Python, Langchain, Django, React,

Qdrant

HIEIESE © Windows 11, Edge
— i
EENBER RS » B4 B R SR S E RS » —J7HE
BRI - SS— T HER BB AR - fAF — RS a2
HIRER o B E R SOE MBS ATRAVER) M BTN -
Ry Tl v —ME - IETERE—EEB & - AT HE LIFE RS
S E BRI E CaVER BRI MR AR AR o EEE RS
M E AV » SRR LIRS A U S A IR R PR E A E B AT BY)
B0 e R AR IR S S SR o B MBS T RIS
R e B B AR B I S 5 2% RIFHIEEATE ) - IRTH RIS
'H - ZOOKA HI%LMEE EiREFEREE T H AR AT BIZrIB 2 - 3T
fol N#RE B EHAVBIZEAIEUA - DALz S A B AT Bh BRI EE R L
PR E R BEE S - fo iz by 58 A4 AT ZE 226 QA-RAG ZRIETHEIZ
£ 20-30%HYAEMENM: » FR(EZ)E 3 YA gelE - AI{EH RAG -Fusion i _| Map-
reduce A7 AR B e P ANV B ERARAS - I RF 8 Se il B S — (8 i B2 2 FH Y 4G
oo (S F R DIESEREE E - B AEH MRV ER BB BRI EA -
HEIME Z > ZOOKA e Z IR RFaM I - (EERAIEA R AT SEEies AR
e TAZEMaYER] » e T ARt Al VEZ 3% RAIFER - EHAE A -
DAT B[ R AZ B RN 2 4R 20 e

112



2l FIR

HENimEBZooKak

B4 imiAi#EZooKa

ZooKai§ HE A4
RES BT E

Eilaagss

a BN e RS

HUMAN Question

b. B AEE c. BERE(EEN R+
BER)

{5 AR A

Prompt 1
Retrive Top k info
Retrive I lrou k info
Prompt 2

QA-RAG ##

Chunk 1

Document Chunk 2

Chunkn

nnnnnn

summary SZ{4:HJZ2##(Map-reduce fj[l_- RAG -Fusion)

= AEAER

f\'_\
&/ 2ooKa

R

Al WX

g

% HHE S Al BRSNS - GAESEANRER - 2012 ATBZEHIEFE -

<Al BIE RIS ET>
S

2ooka
EEEE, REFOAI BREDHN, STEMEHEE?
®:

What is SQL?

@

ZooKa

sat, for y Language, Is language
designed for managing and manipulating relational databases. It provides a

ized way to interact wil . allowi to perform tasks
such as querying data, inserting, updating, and deleting records, creating and
modifying database schemas, and managing user permissions.
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Chat GPT 3¥8niist & 37 #4358 & W
Chat GPT Fraud Imitator and Evaluator

THEEY  SETF
HERE
gt T.H © python 3
HIEREEEE @ windows 10
—~ s
B GET R RZIEIRATER N > #5HH Chatgpt api DA prompt I (3% iy {1540
of 0 B EFEERAVIE S - (ISR IGEEER T HVHENS - 2 ERiEE
BUREENZF TRy WHUSTERIBEIVEER » DU &4 -
FEVE L& DL prompt B9 755 DL system fY role {8 A Z5 E » BRI} E R [E]HY
o1 DB RIVTERES - S TERE S E hemEZR - BARKER -
R line RL[EINE & EA FWTER T4 » WACE assistant role HY prompt » &
A HAVER B RS ITIRE P AVFERRAE B2 EE T 0 QSR E R E R EE
RIEZ bR BRI R > AREVERIEE - S22 s EEER - GERINE
NZE > BEERCLEIIA - B E A FE > AR [FRE M EEEE A SR
HUGEER - W LABE R 77 8 0 SR B RESR IR 5 e s 2 E ] JE S fg R 85
HIFEER % ©

SEREA A
=
LLM 7338
FEERIC v
T AERE =
SRR HIEHIER
LLM $75E8
SERE
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>\z

M

F

B 0SB 0 g JO B 0 3B

"%

[ 4
s

AR {IE S R St Yy L o — [ 31

ZFER 7S

I fniF | HERBBRKATINERALS » HABRENKECKA
BT AEASEHNEZEERRE ? R EREBEER[RRE -

=1 T hal

B HAKBEE  HEESRAMER -

ZFER 7S

HFERAETERE  ARRTREIHNERZE  AOLEEEEE
& BALKHRSEEN  HPRILECER T -

28R 7T

TR REBTES WA THRNRREA -

AFER T

REFT  ABCNSIE ! BRE . &7
NEDBFRE ?

=

BB EOLRE—TE

ZER

HRIE 7 EFIREA123456789 -

AFER I

FERFCHES | 85 RTRRCNIRFRE  AODUEHE—TE
RIERTTIRSRANS A= =8R8 ?

BRI

HAVIRITIRIRZE 123456789  [EAFF5521234-5678-9012-3456 -

AEER T

FET  HFEORE | BESRREBCHKERDE - BHENSE !

HBTEREFD -2
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1% BB B Y AR ThiE £
Deep Learning Technology Assistance for

Baseball Players

fREHEY © EE A
B E © FkE

Fgt T B © Python

HE RS © winll,Conda23.9.0

Paxiany

— ~ fEI

LB

FERCEEBEE T > RS E RS BREERGRH LB RS ERY - 1S40
TeftER B DR AV AR SR iE — B BRIE MBS I8y J5 1A o i P IAERE FhisiEay
FERARAA - BEBESH RN T 2R B VBIR R - MRS B A
—EEZEBAYELF

2. 5=

HATERE e T IR A TRV OIS  ACGEHERREEH BT DR (EH ARG &
4 W HEIRGER - IREE 28 - EESm e BRRRIER - e F#E
— P HIEEER B R YRR

Hrp AR SE Rl B A (LR B

a. 1%
i BREE
1. EHHEETE
2. STEREIEGERRE - EEAE - EERR)
i, BEER
1. EHeEIKELER
2. SNTEREEIE(BRER I - BEK(IA) (ps. BEKEIEEITRE R
HAYEK)
b. &k
i IEEE

1 BREFER

2. EHEEERTEREER
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i, IEmEE TR
1. BEYERER ~ ohTH 5

IV NSRS

Outcome Video (with analysis data and trajectory of
bat and ball)

Hitting —— Hitting User Interface Analysis Data

Ball and Bat Trajectory Plot

Outcome Video (with hand trajectory and Pitching

slow motion)
Pitching Sideview User Interface
Pitching Posture Image
Pitching & &
Pitching Frontview User Interface — Outcome Video (with overlapping pitching scenes)

o AR
a. fT8E

B bt ot v o

<« HEER
e i Eplot
SADAENE— o

B e i P Py — ZETRENS

ball speed 632  kmhr

bat angle 2776  degree
gﬁﬁﬁ —p  Swing time 20833 s

ball exit speed 13754 kmhr

ball exit angle 2085  degree

projected distance 37286 A

pocess image - BOO® '
t t

BEaf BETEEExfiot -
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b. f&EK
1. (AEEhfE

SATEENSE— @@m

— ZETRETNE
ey 1 I 1C101C) '
¢ t
Bieal BTANZEHEE 24

2. IEmHFEEE

process e OO OB '

118



| BlRBYRELHEM 5 !
From Baffled to Brilliant: Mastering the Rubik's Cube

with Computer Guidance
fEEEE - HENR
HERKE - REG - Z2=8)
FH#% T E.:Python 2.7, Python 3.8,C++,
PyQt5, OpenCV, PyTorch,ROS
SHIE ¥R Ubuntu 20.04.6 LTS

— ~ s

PR TS N BRIV S I - (B FIRESF b =B i 5 2 AME(ERIEA - (RIEEER
75 S A A I B DL R s (R e A SRR o T DL > s R IEE AR SE B il 7
IR o $IE > TS DU EREERS R © (1) ECHIES: RGB-DIEEEE M Realsense D435 (2)
Y ELE: kociemba algorithm(3) 24 R Opencv(4) JZEfE 23 PointNetGPD (5) AM&A &) (HRD) +
B (Robot Arm) :TM robot » T & —{lEBE J5 h{F 24 (E e S0 Bl A\ & Bl 28 IR B filr U7
B o

PUR Fo 28 20 ] -

- - TP - -~ - - - - N - - - - - - -

| : |
PointNetGPD &I fiT A I
BUE : | FEEH :
A

s BAREBIEEIE I : i |

0 ERESEyY, B0
o — | BEE |
Realsense iR 1HET 518 ! | |

HREE
| ) )
l, IEHE | | PointNetGPD 18I 75 |
L SEEREE I RUE |
E : | v I
i : | BB E I
. J

Herbert Kociemba’s | L e |

two-phase algorithm L I l;;.(‘e;lgsense B Ef
I s [

I 0 +

I | S5 e yai IEf I
EBEHAL, BFBER | | BB —
8%, LRSEHUI : | ! I
I ' SRk [
— e - - - _— _ _ _———— _ _ _ "
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=~ SR

LA(ipapANE

PointNetGPD#AY: T~ [ J& PointNet GPDIFE AU IR 4 Y BTN B e 2578 > Y Al RE g A A A — (%
AU B R 28878 » FTLAE R & A E BRI -
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G

B FH 2R TS 22 S BT SR AR T N RS AR B T
B

Interaction between Human Body Pose and Robot Arm

Using Deep Learning and Digital Twin

FREAEY  HEENR
BN E © 8B TF -~ TREm
BH#¢ T H : Python » TM Robot Arm »
RealSense Depth Camera D415
HIEREELE © Ubuntu 20.04.5 LTS ~ ROS noetic
—~ flir
N A B 24900 5 e o 5 )7 =0 A6 > SR EF I tE s - A
Ve O @A BT S HEARES - el ik S i A2 i 7 SORE A B 2
A& o T A Intel® RealSense™ AVREASHEETTHEEN R Z (Vision-Based) Y HIEE 5
= » 456 Google Research FTBH S Y 25 L AG i ae 22 H A FE FIFEZE MediaPipe » {5
TS R E B - FIHARTE R TR TR BB RE -
FEANBZRENE R - > FF Kalmen Filter #1725 i fh R RE SIS BLY
AEAIEAL - EHRE S A B IR A B HhEE - WAE PyBullet HRATEEILHY
URS (Universal Robot) 7St -8 1 T8 i S A oy B 5 e - Bnnd A\ RS XReE
M B a g -

0. RealSense capture 1. Gesturs Recognition Using MediaPipe Model 2. Instruction delivery
image 1) Detects human palm and fingers 1) Communication belwaan modeal
resulls and ROS
2) Classify gesturas ) . )
2} Visualize dala instructions

3. Bot Arm collaboration 1
1) Grasp or ralease
2) Grippar move and deslinaled J

& — ~ o E RSO E

Video
1 Model |
> Renderer
Tensor to
Image Transform | » Image to Tensor | - Inference
g Landmarks
]
| l 5',’(“.'1'“ V‘deo
cula

& — ~ MediaPipe Framework of Pose Estimation [1]
T HIERAE R
AR FE B RS B =87 - Bt FEA{FEHFETE RealSense Camera Hif
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TEEFE S o BHMES AT M AR T T TRRS R E DL AR R SE AV A
% H o MEfrE s O REMIEA A TR - (RS s TR =K
HIRSENIRTE - WBCE R TETT YAy AL S & o By TR F AV BRIk B
FitE » M5 I A TR 22 B0e BT E R B L (FHAEE
A Eh A eI EREE -

AN > FoMBEsE T —(E P SE (User Interface, UT) » $RLEMIVIEIES
[l > (FEEHE N ERN RS ERE ERE » /B T ARAV R E = 1L 5T
WARDRH FEF RN = 22 R e A T » oI SV TR HIE S T
FhIFIE -

B AR B & 4 ( Digital Twin) HYREHEE E - Fef5 1 AR TM Robot [FIFKHY

URS NHlF A > FE R Ze i s R NGET EE 1 BT {SAR (B A A28
B o D B LRI 230 0 7E EHGEITRIE B2 B e 5 g5 EE
HF 2 AR AR WITHIAAY 2E @Jﬁ?‘:%[?ﬁfl b

[EPY ~ PyBullet $fir A0 AU ¢
= - SEEH
1. Kukil, & Pranav durai. (2022, March 1). MediaPipe - The Ultimate Guide to Video
Processing. https://learnopencv.com/introduction-to-mediapipe/
2. Lugaresi, C., Tang, J., Nash, H., McClanahan, C., Uboweja, E., Hays, M., Zhang, F.,
Chang, C., Yong, M.G., Lee, J., Chang, W., Hua, W., Georg, M., & Grundmann, M.

(2019). MediaPipe: A Framework for Building Perception Pipelines. ArX7v,
abs/1906.08172.
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&t YOLOv82? Deepsort ** . PxAp 48 T H 7 (7 A
i€ B i
People Tracking and Counting via Fisheye

Camera Using YOLOv8 and DeepSort
FEEZAE?  HENR
HERE JIER - B4R
B¢ T E : Google Colab ~ PyCharm
AEEREL © PyCharm
— ~ [
RN AR EEHES G T ARG AT 275K » LB AI{HE A Yolovd Bl
Deepsort A8k 5 FR A TTT AR ~ AEHEEAETE > #EBCEEA pyQtS 3%&T UL /i »
DA EAE A [R]0F B Rr e ki AL - BB B ER ISR -

LUN R 2 8258 1E]

< Input Video >

Frame Image Aquisition

Yolov8 based head

detector training online

Head Object Detection

Head Object Tracking

J

Crossing-line judgement

< Counting >

B — * ZRGREE

Custom Head dataset
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=~ s

CHERIESIHIEREH )

Import Video : PEAEZH

Resume/Pause: B/ K185

Slider: FZEH/EHF

Show bbox: FH/ i FLHE

Show trajectory : EUNSENHEN

Show people count : FE RET#EEE
Load excel file * B A excel 572 158 FUHELS R
Set loading file © 5L A~ excel A4S
. Jump Pl

10. {7 NETHEGE R

N S S A e

° [R People Tracking and Counting GUI 1 0 = (m] X
People Upward: 1
People Downward: 0
Total Count: 1

Bounding box information:

6 human head(s) detected

[x1, y1, X2, y2, score]

[1157.0, 641.0, 1234.0, 718.0, 0.89]
[875.0, 1044.0, 969.0, 1132.0, 0.88]
[1144.0, 1190.0, 1223.0, 1269.0, 0.87]
[1442.0, 945.0, 1504.0, 1007.0, 0.86]
[1390.0, 691.0, 1445.0, 744.0, 0.84]
[1112.0, 430.0, 1155.0, 468.0, 0.8]

frame number: 83/1603

4 Show bbox JE@ Show trajectory) §@ Show people count
3
Import Video Resume l '7 Load excel ﬁh8$c( loading file: v8.xlsx v
9 Jump

[ — - AT AR A S
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AR GVERE Y EF R IRER AL T

Skeleton and Ball Trackings for Badminton Sports Analysis Using Deep Learning
R ARA Ko
LA R sl s BRE
B¢ 1 E Pythond. 8, tracknetV3
HRNet
B3 % B Windowsl1
— ~ fsr
HR T FACHIERAE G B ER B R I EEF 2 BT g & _FRR AR IR 048
£ FT AR REF 2 B EWTIER Al Bt i (EREESIEE - AHE 7 HZH TracknetV3
AETTIIERERE HRNet #E1 T A28 5 N0 28 H DL _ERfiopi sk data 217 B E—89 504, BN
B RHE 2023 AR EIURHVERER R, T2 TR ) 0 R A SR R B

SEEREL P PREE R RS - HEh BBEREE - DU BEEF I St R i EE R BeAYET
FHIRE

S
0. Input Video | 1. User Interface |
. 2) Setup Boundar
video_fps, total_frame_count, 1) Video P|aVe|’ 960*540 ) M P Y t
width, height, file_path a. Mappmg resolution a. Ouse press even
b. OpenCV
b. Three state (Play, Stop, Pause) (D Point, Rectangle)
c. Slider for adjusting display frame raw Foint, Rectangie
d. Timer for reflect changes instantly
3) Start Clipping
3) Start Tracking a. OpencCV
(By detect hue value)
_ _ a. ProgressBar
video_fps, file_path; boundary S path
Stop Timer r
| 2.1 Ball Tracking | | 2.2 Human Pose Tracking |
1) TrackNetVv3 1) YOLOv3 3) Outcome
Detect Ball Detect People a. Draw Point and Skeleton on the frame
nts, :
2) Output 2) HRNet rortonids | O OUtPUtg"?\/V%f,‘I/'dEO
a. Mid video Detect Human Pose c. Output GSVfile
b. CSV file
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= MRS

A ESREhREL T
1.0penfile * FABIERAITHYRZ A EZE - T 787 video path Hifr & 20 BURAE L REK
2.Setup Boundary © 5% E ZHETH LB o 5 T E T R EIEs & IRiE E
WAEL > HEZ RV s e T 2RI - e E R R EN S T R B > TR
FER N EEE -
3.Start Tracking * FAAAEITERAVIENERE > 455 % GTER H SR ball_resultmpd » 2112
& FHETE HRNet AV 22EHE - FIS GUI B0 0 EE (G GRlaEE RS » 45k
SR H $%EE L outputavi » W0 EHT GUI BRIV B ENsEAI45 R -
4.Start Clipping : ZFHAEHEE Youtube EFBLLEZEISILEIFOVINAE © 1% NM&E Gt
i AR 2R RBIN L BN ANy - BRI EIRL B THIE 5y R E
#EHY clipOutPut BRI -

7 Simple-HRNet - (m] X

Opentile
L A % video path: Di/dmple-HR Nettest_video_youtube mpd
202&LIVE Setup Boundary
H 5
u =B
Start Trocking
00

|-' Start Chipping |

ol

e
5 I
£ 1

FEEE WEH 5

[
5
£
i
i
i
&
-y

I frame number: 237420

Stop Panse Flayr

AE " GUI/viE
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e* RRE Y P E LR E CE L
Robot Beverage Sommelier Using Robot Arm

With Deep Learnlng

HET  HENR
%éﬁﬁ FGIETT ~ Rt
Fi#& T E : Python ~ ROSI
JHEREREE ¢ Ubuntu Linux 20.04

— -~ figT
Robot Arm FiI {425 856 BRI YOLOVS ZRREENEIRY » -3 m] LI

RS T2k FEFI Realsense RGB-D 1 AruCo » HIBFIEREHIAKIHTTE -
S ERERIICE A - S S R B PR 2 o

HEARHER T NYITHRE -

PRESPFER © 1 R W) SLIEF Bt Cup 24 Bottle °

BORHEEWE: 7 AruCo HY ID WrkFfas & TR HVEIRHE - Black tea ~ Coffee
Milk

PRFHREL: #%3# Realsense Camera [0S RERfEAC A8 5 AT P RE IR HUARES
BORHERE]: FHRRE CHIEES DUORREREBR AR IEAEES—(Efrgs T - BfEHg
BHRERHEBH -

LUT B 280 20l

3.0 Robot Arm Framework

Robot ArmF Pt FEBER LIRS, YoloVs, AruCo B
1.1) ThEsyEE 1.2) eneliEEEl 21) MRESIMEY 2.2) gokHEdl

—————————————————————————————————————————————————————————————————

i Capture RGB-D | 1 1.0 Obiject Bbox Detection Using i 2 0 Transfer coordinates to | 3 .0 Pick and Pour

H Image ) ' | Yolovs : | Robot Arm using Callbratlon M b ! 1 Pick up cup !
Ictld Using :_,. 1) Y0\0v5 BBox(cIass, X, ¥, W, h, »—u 1) Fun_uv2XYZ(x, y, d) :—'» i 2) Pour without spiling 1

' RealSense e Id H ! !

! Realsense 1 |

1 Camera
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= s R

HATC FI e 5 R i R E YRR EMERAR T 48 H e &)
HRHY - B EhEFE E N BNEFREEES ((REEFEED EIA - MR [ElER R AL - FHiF
FEHEFF AN E -
Demo §F :
https://drive.google.com/file/d/ImAFQ6hyknoSqbsqW2hV-
1vYJiGBd9epO/view tusp=sharing
YoloV5/Realsense JHIEREEH :
https://drive.google.com/file/d/15cgaxPBkHtdm8SamAJ 7faH2nPSzoRJsR/view ?usp=shari

ng

TE Ul Aw

[x.y. d]: [295.0, 110.0, 0.48 m]

After base Transformation:
[x,y,z]: [414.83, 60.25, 239.50 ]

PushRutton

® [EWEHAY Cup 2 Bottle Y YoloV5 Bbox H [ & 8E R4LEE » Forner DL BEY
FEREA R RS AR -

® | Iy BRI R A (x,y,d] > x Ay Ry R R
B> d By realsense o% BhlEEHAVEEREE -

® AV G RN E B FEMNx,y, 2B - ZE G EEGSTEET
HEHY -

® 5 NAM Button % N 2 & & {5 11 realsense HHEIVERR  WIEHERREATIE
FEFUEF &S AT -
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https://drive.google.com/file/d/1mAFQ6hyknoSq6sqW2hV-lyYJjGBd9epO/view?usp=sharing
https://drive.google.com/file/d/1mAFQ6hyknoSq6sqW2hV-lyYJjGBd9epO/view?usp=sharing
https://drive.google.com/file/d/15cgaxPBkHtdm8SamAJ7faH2nPSzoRJsR/view?usp=sharing
https://drive.google.com/file/d/15cgaxPBkHtdm8SamAJ7faH2nPSzoRJsR/view?usp=sharing

> SR IS

Mosquitoes Killer

FTREHEY A

HERE - BT

FH&¢ T E © Python ~ OpenCV ~ Mediapipe
LIRSS ¢ Windows11

i

ERAOHEEL  REVESTEENANmED - st rEE AL g)
[ER-REREE I E RS > FH OpenCV ~ Mediapipe FfERL » H8H &5 H]
BEIPUGE R b o ERET g R RS - EHEFERTZ
BRI R TR TSR ENE - B TT B & HI R S iy 3 A [F IR
RE > IEERAEL30R) - EFS R TV EE A - HHRAYR RS Hoi ek o
(I R] DARE LISk BBl R HY SERE T - MIerP B URE A B - o BHAER
MEAE LA ARSI LT SR AR — TR E ST 15EL
7y - TERTHIRRE LD N R ~ SET - TR SRR ERITI ~  HEg
FERERIRI A G T » 5 iR 53 =fIRRR R - F5 - LT >

&l 7 40T Frow:
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AL 5 #3 $@qphmn T o o

/ _—

Transformer-WGAN £2#4¢ @270 3 & /i
Al Music Generation and Real-Time Scoring
Platform: Based on Transformer-WGAN with

Neural Network Training Interactive Interface

FEEHFT - BRI

B A © g

FH&: T B : Python, Html, CSS, JavaScript, C#,
PyTorch, Django, OBS Studio

SHIERERES ¢ Ubuntu, Windows 10, Google Chrome

~ fETp

REE H W — A RS R e R B S A i 7% - E—JTAR

R AL ET T SEAIE  thFEH Al BING SR A s 2 4 s - Hi H ez

Tt = —E AR S E B0 - RILFMEHAERE T (WGAN)

FREY A R ARG AR R SRR E ~ TR B B - ERERVRZ OB EELIT

H(EEL oy -

1. SFEe4pREaBIRERES © FIF ALEY Transformer 22 WGAN iy 4= ples #El T
BEEA R o NG A A R e E B A TR Ry o

2. EMEREEENEG L Zea il H DU RAE Y MIDL ST - Hm] DU 5K
YouTube Live i AGEIEAR B B H B 48 A4 ilaE 5 -

3. rARRUELE|SRE BN/ E | B —(E G B PR - ER S T DU E A

Ih LA 1Y B R AERE RIS 8 (B E R - #EE AU/ ~ FIISR AR )

AR & E T SRAEtE R AV BRI ISR HEE - DT By R4 42 H81E -

Music Live System Music Generation Website Real midi sequence 2: m
e O/ \ @ Request a MIDI File. o " "
Streomin @ Music Live @) Response a MIDI File. Original midi sequence: | | I| [T T ! HEEEN
& Windows @) capture Screen. »
Platform @ Live Streaming Real midi sequence 1:
ic Li Real-Time Loss . Critic
Music Live e ® Embed to V\./E!JSIt& Real midi sequence 2

\\ Program — g 2 ® Request Training b5 e Btk

6 . = Batch Size,

~ 4 Model and Leaning Information. SL = Midi Sequence Length

K O 1 T Parameters Adjust @ Response Training MS = Mean score from Critic [BS, SL] = [2, 2048]

@ Information. [.] =tensor shape of “. "

EEnaminr ) Modify Python Files.
Music Generate ® y
Request a MIDI File. Generator
X
@ RESponse_a MIDI File. Real midi sequence 1 Fake midi sequence Optimize: —(MSgen = MSpape)
Discriminator Music Judge / é%ngeanzﬂLDr:/lﬁgT‘File m—o
@ .
\ -’ @ Response a Score. - _
\ansformer—WGAN / p [BS, SL] = [2, 2048] [BS, SL] = [2, 2048]
Model Trainer
—Z, = — s =
Bl - 2420 - Bl— - WGAN %24 -
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BS = Batch Size,

Generator SL = Midi Sequence Length
ES = Embedding Size
o E [.]=tensor shape of “. "
—6Glayers— —— N n ;
AT . - e - —
e p—— =5 P ==
NE NE ~e &y Ma& &R
No B S Be @3 N R S
2F R a0 o il & i = =R
B By & m 2 @z El ¢ e =
okl 2 Pl = iy 5 el 2 o =
RS wo N oSN & BN S < L&y
X RPN BN > o ERNGRERN * BN - S
< 5 i = a =
58 1 o H B
B ] U n
58 & o E w7
L
=k -
&0 gz 5B N —
iilge - -
B g s
538 |%2n,
®E | nie
2
- A=

=~ EpEAEE -

T HIERGE R

EEHEE

Layer 1

Layer2

BS = Batch Size,

SL = Midi Sequence Length Discriminator

ES = Embedding Size

MS = Mean score from Critic

[.]=tensor shape of “. 6 Iayggs_,,7777———77*****"’77777_77777

(T=

N® ©®m ~N®
Ng ©E &g
S Bo 8w =5
Ef fF el — - ]
0 m %4 & B = =
[SRCRRT R u2 = k<
5 S Nl = oz
N = B —_ o
e 5
E =
1]
=
o
o

m® | Nw
So o ——
a2 N B
0 F | ouw —
29 5T .
> 3 Om
m L n»
hey
o I

VY ~ HAES AR

& mid file WEES

FEREAER

SHEEETD:90.1%

Layer 3

embedding layer

v fully-connected layer

v transformer ~

Embedding Dimension:
1 | Number of
Embeddings: 512

Add New Layer

Delete Layer

Apply

FRAIPyTorch#2 015

import torch

7 1 h.nn as

nn

model = nn.Sequential (
nn.Embedding (num embeddings=512,

nn.Linear (50, 100),

nn.Transformer (d_model=512, nhead=8, dim feedforward=1024,

Input Dimension: | 50

Number of Heads: 8

Output Dimension: 100

Delete Layer

embedding dim=1},

Generator and Discriminator Loss During Training

Model Dimension: 512
Feedforward Dimension:

1024 | Dropuot:
0.1 |

Delete Layer

Learning Log

)
Midi EERETE
> c o » c o BlEFA53 3
b C © » «
> o » o oo

§-oom

0,006

g

*

10000 20000 30000 40000
Batch
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postrarsckan B Epoch 1/1000] [Batch 100/5066] [D loss:
Epoch 1/1000] [Batch 200/5066] [D loss: s
Epoch 1/1000] [Batch 300/5066] [D loss: 0.711196]
| Epoch 1/1000] [Batch 400/5066] [D loss: 0.644716]
| Epoch 1/1000] [Batch 500/5066] [D loss: 0.719220]
Epoch 1/1000] [Batch 600/5066] [D loss: 0.512547]
Epoch 1/1000] [Batch 700/5066] [D loss: 1.180949]
Epoch 1/1000] [Batch 800/5066] [D loss: ] [G loss: 0.747303]
Epoch 1/1000] [Batch 900/5066] [D loss: 0.254941] [G loss: 1.090486]
Epoch 1/1000] [Batch 1000/5066] [D loss: 0.309474] [G loss: 1.114308]
[Epoch 1/1000] [Batch 1100/5066] [D loss: 0.266445] [G loss:
Epoch 1/1000] [Batch 1200/5066] [D loss: 0.179959] [G loss:
Epoch 1/1000] [Batch 1300/5066] [D loss: 0.197302]
Epoch 1/1000] [Batch 1400/5066] [D loss: 0.224983
Epoch 1/1000] [Batch 1500/5066] [D loss:
. . Epoch 1/1000] [Batch 1600/5066] [D loss: 0.16. 21 -
50000 0000 = A A



A 6 T st AT LSTM 20 A a2 d (T3 y)
Intelligent Backflip Coach:

LSTM-based Human Action Recognition

fREHEY © HEE)
B E - HZFEIE - BHA - B - RIS
Felg¢ T E : Python 3
JHIEREREE © Ubuntu 22.04 LTS x86_64
N

FEE N RSB 2R W R ilr H as s LR B ER% A1 (Action Recognition ) J&MHHY
PSR o BRI S (EEE R Z A ER AR - AE-E 2 FTLUERE R 2
RSB IE R TE - GREEEE EH B ERE R SRS - HANH
AV EESXBRTNREE RS EAT » R R EAREEN - TR
HRERZERIHG > R BEEE IR ZE - fEAREET » 3] 5 EHEs 0
ARG B 2R ek B B E R R il A4S & PR RFEHAECTE (Long Short-Term
Memory, LSTM ) fHiZ8 48RS - B2 —(E B aE1e 22 BN AR 245 - BARAIH LSTM HY
5 P B B AE 0 » ZEME AR A AL o A 12 22 BHEN(F - D Ry 8 A E iR Rlr
HIFE4E

REE R TS g 2 AR TEE ) (BRIE TRLE) BT
e B - R RE DIREINE R A £ ANREENEL A5 HEE
o FEBENER - FRAMEREHEA ViTPose 1E B b W E BE Y 5 22 P sk s iy o
ViTPose & —{EF& > Transformer Z2 &Y 1H AR 4G > Bl {H 4R 156 1 1 48 4 %

( Convolutional Neural Network, CNN) “R[EFYE » ViTPose o] AFEH B Y &R
HRHIRE G - SRR Y B T R IR R T -

R IEMENEAEERER > BFIEH LSTM (E AllSREAR » HRIEITH
TESR A - DEREAIEC R R R (VRS - A HIETRZ R 2E Bl & IR -
LSTM B—FEF55 AR A 1 Z8 481 (Recurrent Neural Network, RNN) » @il T FEfE
HRHIMRE - Ay KHVECIRAE ) M REIARCIRAF M » B AR AL BRI 7y Fr 22
B 22N BN E AL - fe Ot H A rdiavRiiofeE - BEETH PFRuER 22 IEE -

[ — Ry FE AR ] -

detection j"QPIOCE';SII"'g classification

Input Joints Processed Backflip
Video coordinate Data Feedback

[l — ¢ FE AR E
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= HERGEE
HERE T LUES S EEE AR (B R ) AR EER 40 &
R IIR 2RI BN e - W =P -

Let's do backflip classification

Input video

e — '\1‘"" .

» 0:00/0:01 o

Video Analysis Progress bar

B EHE EERR % R TER

Video Analysis Result

g - /» ..-.—,LQWM, %Wﬂﬂ

S WA - EFAE - RoEfBT

&= - Atk A iR 2= EiEE
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& % YOLOVOR ysats & Suid gL g
Traning YOLOV9 model for detection of fire and

smoke

FEEEEY - 22

B E BT

FHE: T B * python3.9.19, YOLOVY, Pycharm,
Roboflow

HIERIESE © Windows 11

~ &7

BT VB SEARE S 4 > K M E T EM YA 0T RE4E N T ARG E -
T REAE K S35 AL FI{ERR BRI - RIBES S i ith 25k A= SEE ORI > AT DAFRAH
F1 A s AR RN 5 2CARAEHINK S o M Y WA (B ST 22K R ZE - BE Hiy R i e
FRGAE » MMEgeSs I FlE K BRIEAYRIR - HaE Rk A4 25 B —BERGRY -
EREEREREH TS EMEARA 2 YOLOVOEERS » HACE D-fire dataset FR
Roboflow ZKH/I1%k -

=~ HEAEER
SR AT Flask SUEREE > TTEDAIER SUZR -
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v 7 127.00.1 (640x640)

€ » C @ 127.00.1:500¢

smoke 0.64

S @ DO B 1270016605660 x |+ - o x
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IER L A7 ks 1 * CV 22 SAM
PR T RS LY
Intelligent meal analysis system
Utilizing CV and SAM for ingredients

segmentation and nutrients analysis
FEEHIY - R
HEKE  fReUH
B#¢ T H : VScode, Colab, Docker
HIEREEEE © python 3.7, pytorch 1.8, Django 5.0.3

— ~ [T

TR AT R MR A AT - AR VBN R AC#E app ZRIFHEY)
BRI ECE(ERE YR B RMIE ST a s - (A _Eiam 2 DU — e
{FRESHIESREBCZ I B VIR - SRR (F - A5 e B N ER & (R I
ff > WAPETI R B b B R F BBl K 22T S Bl 5 2 B2 - Ealdtm it
GHENMEREE RN LA - £2RTH - FREAFRESSE - FEE
DAREIESE (AR B Y T R AT sk RS o BRI (R R E A EThRERN 7R » (EREEE
MHEFRPE S AGE ~ Rl R MERIFER - HIR AT E AR - EHBESARAE
gL~ EEERE R - HF10~ 200 EIFNE & 515 ~ &l
[ DA K = SRS R R B S A B R AL ETER - &efk o (B AR R
IA(E AL > TR &R - EEETEAOREHE « QFEE T EILLA3)
EEATHE AT - AR EEER A Unet $% &)L BN AL HER TR 2 H s il -
(EE 2R BV - sBE T EIE 5 SETR-MLA HEr &b fe 4501 4 DA
SAM BEM 73 EIRET] > W i D EERE BN 3 & - B EEtEE 7T I Contour 48
T EVHERR K BYIHY Convex Hull EE¥ R SRR R E A > #E8 HE iR
it EE > RRIRKEESEER TR ERGEEE - &5 LRI - AR
DUERER ~ B R ERL - FELL o iéds: TREETTB T ERRE Z B -

Step 1. Step 2: T ——— Step 3:

HOW TO USE ANALYSE

REEAME ERE'aRNM

HOW TO USE

fRAR &3 1%

A iRERTEIR L RRIRERERE, EiRER EWERE LERE A&, fEIRk=R 1% 2 BB REIE, T
RADjangoZR B R In = & o AFoodSAMIRELEITEER 1) D MTHEERUBIZ, B A
REER, ETHEER &, REBMUCVEREER MKBR=EG 2R

[ — ~ SRR
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ChocseFile | 14742.01pg i Add Meal to History X
‘ s o T
= R |
£ Welcome To Our Demo >
Analyse & G t ‘
/ g, Ty .
Meal Pictures! ;
Ingredients
|
Ingredient ‘Weight (g) Actions
e chicken duck 175.78 % @
HOW TO USE
A quick guide o how to use the ANALYSE services rice 119.4 % @
N e tofu 79.32 % @
Take a picture Submit request sl
Take a well-lit picture of See the preview of your t o4 ! rape 48.01 % o
your entire dish, filling the pi ssing the o A
a frame with as much detail st ton to get an
as possible. analysis result of the dish. 02
Submit x a1 Date and Time

May 18, 2024 at 12:19 PM

[ — ~ ¥ R (s AR A = ~ s ElE el S aw R EE [V ~ 48k IIRE

o~ HIERGS

SR 2 A INE & - |t - EER SR WMEEFEd]
1. (ERRCER :
FHEECH B EBYFRI~S0#E  EBEFEHE BB AT SR GPU EH
10~20%) - tHELZ MR A D -
2. EEIITHERERE
[ Nutrition Components (g)

Carboh;F rates

Fat

Protein

Water

Potassium

Phosphorus

0 5 10 15 20 25
[ Fatsoluble Vitamins A.D,K(ug) E(mg)

Add to Diet History D

chicken d-*~™ 1. EEHE=Q)ERQ)EamE
rice 1. ELAIBHRIESRER, ) Q) B NERERE
i R b S8 2. MEDHEREER, FitR
158 A BAATIRER e (BT AR DA
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Debiasing Facial Generation and Reconstruction Tool

3 A2 A Aot E B

fEEEHY « #Forst
HERA  =nY
FH# T H : PyTorch, Stable-Diffusion-v1-5,
Deepface, torch-fidelity, clean-fid
—

As generative Al like diffusion models gain widespread use, ensuring fairness and
mitigating harmful biases has become paramount. These powerful models can generate
highly realistic synthetic data. However, if these synthetic data exhibit societal biases, it
may risk perpetuating harmful stereotypes, exacerbating social divides.

As shown 1n Fig. 1, this project aims to mitigate bias in generative diffusion models
by introducing a sensitive attribute learning indicator during training. For instance, the
model takes a face image or a natural image as an input, while the model learns how to
generate a human face only, and the indicator learns how to distinguish between a face and
the others.

The indicator 1s characterized by non-binary attribute learning and lightweight
structure. The indicator utilizes non-binary attribute learning to mitigate biases like gender
by considering visual features without being constrained to binary notions, while its
lightweight convolutional structure minimally impacts training time.

Fine-tuning with LoORA
applied only to U-Net
Text Prompt '
xT
' Denoised Latent Variable

k e =
o |
C e Ve dicntor
| Latent Space Indicator ‘ ( ,\\‘ :
. —aenop g |-

enoising

sing
U-Net  Lppu

Latent Variable Latent Variable

Encoder

Prediction
Debiasing Module

Diffusion Process Denoising Process

Fig. 1 Debiasing Diffusion Model. The indicator C outputs a value which serves as a key
factor in the loss computation, thereby guiding the model” s learning process.

This project 1s demonstrated in the Debiasing Facial Generation and Reconstruction
Tool. Both a text prompt or a face contour can be input as a guidance to the model, and the

model generates a corresponding face image.
— SHM2P L+
— " /EUEZEE\%D

In our experiments, as shown in Table 1 and Fig. 2, we train models with different
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debiasing intensity and different datasets, and generate 800 images to count the
demographic composition with Deepface in these models.

Training Set
Gender Ratio | Debiasing Intensity FD( ) FID({) IS(1)
(Male : Female)
0 0.14 0.017 3.125%0.242
0.25 0.01 0.11 0.023 3.113%0.177
’ 0.05 0.08 0.025 3.89940.263
0.1 0.1 0.043 3.49910.234
0 0.08 0.015 3.15310.231
1 0.01 0.02 0.015 3.59010.273
0.05 0.05 0.016 3.508£0.341
0.1 0.03 0.026 3.803£0.295
0 0.30 0.014 4.0294+0.505
4 0.01 0.40 0.018 3.880%0.211
0.05 0.14 0.014 3.971£0.302
0.1 0.40 0.021 3.518%0.198

Table 1. We test Fairness Discrepancy (FD), Fréchet Inception Distance (FID), Inception
Score (IS) of our models. A lower FD score indicates a fairer result, a lower FID score
indicates a higher-quality image, and a higher IS indicates better quality and diversity in
the generated samples. The best results are highlighted in bold on the table.

Fig. 2 The figure demonstrates the effects of different @ values (intensity) on the
debiasing process, using a model fine-tuned with a dataset comprising 20 male and 80
female images. Each row represents images generated with a consistent seed, showing the
debiasing effects as a increases from left to right.
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BALTHp L ¥ Al B G
AT Smart Diet Recommendation for Patients with

Chronic Kidney Disease

FEEH R
HHRE PR
FA#% T.E : Python 3, Stable Diffusion2.1, LoRA
HIERERTE © Windows 10
— ~ &

B YR R — E 28 4 B B (CKD) S i REV 1 R BB A&
Ve B E RN BRI B B R IERR - Bt DUIZ (T8 ¢ CKD &
HEENERE | R TR EES LENEML - B EF CKD BEKRLE
A AC > 7 B B R4S TR RGE A Ot S iRy HE BN 5B
fiig > PRI FAME AR BN AT A2 il 7 o ) S B 4 R - 1T R s B ) AR
% il EREANSEETRERE T -

BV E R (Dataset) {(RIBICIT RS B LA E2BEI & CKD BE s ETHIRE
HETHEE - HERARETHRBIRE B dErk EELUR SRR EM - |’
HERENRFEGIRA BEHTREE - BEBEREL - FIHEREARTIHZ
{ifl LoRA {57 (g —FH— A = SRV B 2 a4 — {15 LoRA f571) » FfiKf Stable
Diffusion 2. 1fEZI45 53| FHY LoRA fEAIGEA] DUAETTAE o FEEECI4R
1081[& LoRA AU [HE 0] DAAE B 108FE (i FF B =iV E A -

EFE] AL BV EF R S E R - NMER BB R RS ECRIREE
fit CKD B2 HITRE » EZEFMEIEITFEK » 46 %ﬁ?ﬁ%ﬂ%@%ﬁﬁﬁ?ﬁ
o R EERERE R R EF G SRS ERE A (R FE & IR 5 T [ N
NFAEEE - R HEAREHDE SN EREZ & ﬁﬁi@iﬂ%% A
M E B I NERTS -
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AT H R A A A o I TR kAL
Answer Briefly and Precisely: A Segment-based RAG
Framework with Specialized Preprocessing Pipeline

—~ fEH

e B

TR LR

HEKE  Hee
FH2¢ T H  Python3
JHEREREE © Windows 10

RN BES =S | B E M2 77 E (Information Retrieval ) Fr ABIZE=SHEA (Large

Language Model, LLM ) >

st Z S A A R AR E - AR EREAE

Bt A B RS AR [E)E - SR AR b 58 4 AR (Retrieval Augmented Generation °
RAGEZE M LLM AY4)/ &% (hallucination) - {FE[O/ZE AW SN O{EE - Hia

AER > ABFFEHYEERAT T

L ESHHRIRHEER  E B RS H ORI AV

. AEHfEAH RAGHEZS » & 3R LLM AR &

Dataset Preprocessing

2
3. ERaETAIRIR /T - RS A AR PR

i

Retrieving and Ranking

—

Summarizing (RAG)

parse

compute

all-MiniLM-Lé-v2 embeddings

LLM
encoder

Vector Database
ChromaDB

store
embeddings

T B L I R B » BB SIS PR B AS © SCH LLM (all-
MiniLM-L6-v2) Bt —[EESE A9 7 A 2o

Given query:

How do phase information
affect the reconstruction of
signal in fourier transform?

all-MiniLM-Lé-v2

Rank by

build template

Similarity

encoder

-

Top-k segments

Final Answer

y

ChatGPT

B PEE Rt R AR

i AN g & B AEER LLM (all-MiniLM-L6-v2) 5 —(EFHE > F &b EihE
DR E Hh B T RE A PR AT Y SRR R L L BB SO 55 = I B R W4T - R B

T 2R N B U R
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HAEAER

Datasets

Covid-19

Linux Other

Question

List the updates related to BPF in every Linux versions in
chronological order.

Example Questions

Name some features that were introduced in Linux version
6.7.

List the updates related to BPF in every Linux versions in
chronological order.

Top-k
10

Generate
Answer

Answer

The new features and improvements to the BPF subsystem
in the Linux kemel releases are as follows:

- Linux 6.0:

- Added support for type match support, 64 bit enums,
sleepable uprobes, improved loop performance, a new
eBPF-based LSM flavor, and many other improvements.

- Linux 6.2:

- Support for user defined BPF objects, including the ability to
allocate own objects, build own object hierarchies, and use
the building blocks to build own data structures flexibly, such

as linked lists in BPF.
Name some features that were both modified in Linux
version 6.6 and 6.7. - Linux 6.3:
- Introduced BPF rbtree next-gen datastructure, support for
storing struct task_struct and struct cgroup * objects as kptrs,

and various other enhancements for perf tools and tracing.

- Linux 6.4:

- Added open-coded iterators, support for kptrs in more BPF
maps, kptr RCU, shared ownership for local kptrs, support for
64-bit pointers to kfuncs, and first-class support for attaching
uprobes to functions inside ELF objects contained in APKs.

- Linux 6.5:

- Added various improvements and capabilities to the BPF
subsystem, including socket destroy capability, precision
propagation for subprogs and callbacks, and new features in
the bpftool like support for bpffs mountpoint as pin path for
prog loadall.

- Linux 6.6:

- Implemented new features such as FD-based TC BPF
attach API, multi uprobe link support, percpu stats for
bpf_map, and refactored PMU functionality.

- Linux 6.7:

- Introduced runtime and verifier support for enabling BPF
exceptions, cgroup sockaddr hooks, cgroup support for lock

contention, and various other enhancements to BPF, libbpf,
and perf tools.

Original Paragraph

DU EREAEE » 59 fc 15 Datasets °fDABEHEIRIEZE S ANVERIEE - /28
Question ML FHE T LAETTH AR » B2 E 252805 Example Questions HHYTHEL
[EIRE o FET 2K - BE8E Top-k FYEUEIRTZ T Generate Answer » LG BN AERRAVE SR

B¢ I~ EHY Original Paragraph 2 # Rl 2 s (s A & 72 & 25 SEE Boe 1 R OCHIREHE -
o] DB FH AR AR A Answer BY Top-k {EJRAAY L -

EEEMEAH > BRAMIAY RO RE R 5 (i e R I - 22 L B BPF AHRBERY B #risf51 - BT DAEE]
EEAWEEIERA T B8 AR 5T -
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@ % GPT $epwse 1 - 35 5 -3

Applying GPT technique to enhance small
language model
B FCH PR
BAEAR: w A
#l32 7 5 Windowsl 1

torch version:2.1. 2+cul 21

N

g A

LR AR > A A PR AT A A RE uF T
BIE > A4FH Attention 413 & deie se 35 3 #0310 Flt A 4045
attention is all you need -~ OpenAl GPT 74 - # * Pytorch j&%
R F Tattention 4] > k#— B 5P| Fo IR FY 2 A
B nae § o iz BEARY 0 F £ & F IR attention #4751

~ o §ROLTET AT i RS AR 1 token ik T e

SR ERREE 9.209729 M parameters

-
Bigram Language Model
Token Context to vector

t
G in high dimention

Possibility of Token A Positional Encoding
Possibility of Token B @
Possibility of Token C
High Dimension
to

o
@ Possibilities

Sampling next token

-

Sampling next token

based on possibilities based on possibilities
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GPT2: Model size  137M params

Loss regression:
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loss visualization loss visualization
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Web and Database Design for Skeletal Disease

Prediction Model

AR TR R T A R

FEEEEY R

HERE ¢ kit

Fa# T.H : PHP, SQL, html, CSS, python,
JavaScript

HEAEREE @ Windows 11

— -

B AU RSP TR AU BHEE A H - (R Ry BB I HVAEES iE - S E
AT DARE 7 (6 RS (A - G5 HE A TR & ki N EIRERIED 2IE R - I
H S R HERIEEy = (E A —6f L& > TEHRSETERTK -
BETER T o ALSEERE EEAAY ARG 8 > FIE RSt -

LUN R 2 8258 1E]

User DataBase

. . Create
User Instruction Page Login Page Contact Us

Prediction Model Patient DataBase
Result Page
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3D Adult Mouse Brain Image Segmentation

fREEI
E S0

F#EJ@?IE : Python ~ TensorFlow  PyTorch

HEE

AR LSS

HIEREEES ¢ Ubuntu 22.04.1 LTS
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Evaluation of Person Reidentification (Re-ID)
techniques with Real-World data
R KR ELE
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B % 1 £ :Vim, Conda, PyTorch, YOLOvS
Pl3EE B Linux, Windows 10
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Person Reidentification (Re-ID) 1s an increasingly crucial task in computer vision which 1s used
to enhance security and surveillance systems by accurately tracking multiple individuals across
different camera perspectives. This 1s done through feature extraction of the entire appearance
of an individual, including clothing, and pose, to reidentify them in different locations or times.
While many Re-ID techniques have been proposed with State-of-the-art (SOTA) performance,
however, many of those performances are based on controlled environment benchmark tests and
lacked real-world applicability. This project aims to address this gap by evaluating a few SOTA
Re-ID techniques to observe their effectiveness and practical limitations by feeding them real-
world input data. The models will be trained using both benchmark and custom datasets, and
evaluated on precision and training time. The resultant Re-ID weights will be leveraged by an
object detection, and tracking model on multiple custom real-world scenario video data to
produce a bounding box video with unique identifiers for each individual. By analysing the Re-
ID models' performance on real-world data, this project aims to identify which technique is more
suitable for practical security applications requiring accurate person tracking.
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[ Processing Trainig metrics }
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Using standard benchmark tests such as Market1501, LightMBN outperforms CLIP-RelD as it
produces good average and rank-1 results while also being fairly efficient in training time.
Similarly, when training YOLOvV8 on the resultant Market1501 weights on real-world video data
such as Figure 2 below (Market environment), LightMBN is able to produce promising results,
showing most visible individuals to the camera while needing less computation time than CLIP-
ReID. However, when training on smaller sized custom datasets, CLIP-ReID outperforms
LightMBN on average precision metrics due to the leveraging of CLIP’ s pretrained features.

When trained on real-world data with higher levels of occlusion and noise, both CLIP-ReID and
LightMBN struggle with performance, and the resultant bounding box video struggles to identify
the individuals. This 18 due to the limited amount of feature information that can be extracted
from noisy, occluded data, and as a result both models are unable to make accurate image
classifications.
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Figure 2: Sample bounding box video on street camera footage trained on CLIP-ReID
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Blood Pressure Estimation Using PPG Signal

TR BEE
B E - R
B&¢ T H : Python, Tensorflow
HIEREEES ¢ Jupyter Notebook

— ~ I

Cardiovascular diseases remain one of the leading causes of mortality, claiming
countless lives annually. While continuous blood pressure monitoring is a promising
solution, current methods often require invasive procedures, leading to complications
and reliability issues. Non-invasive techniques, on the other hand, typically suffer
from accuracy problems.

In response to these challenges, my project aims to develop a non-invasive method for
estimating continuous arterial blood pressure (ABP) waveforms using
Photoplethysmogram (PPG) signals. | leverage the power of deep learning to
overcome the limitations of traditional approaches, which often rely on handcrafted
features and ideally shaped PPG signals.

My method, PPG2ABP, employs a two-stage cascaded deep learning framework to
estimate ABP waveforms from PPG signals, maintaining the integrity of shape,
magnitude, and phase. Remarkably, this approach also excels in deriving Diastolic
Blood Pressure (DBP), Mean Arterial Pressure (MAP), and Systolic Blood Pressure
(SBP) values from the estimated ABP waveforms, outperforming existing methods.
Moreover, the system meets the stringent criteria of the BHS (British Hypertension
Society) and AAMI (Association for the Advancement of Medical Instrumentation)
standards, achieving Grade A for both DBP and MAP.

For this endeavor, | utilize Python and Tensorflow, with Jupyter Notebook as the
testing environment. By incorporating additional data, | aim to further enhance the
accuracy and reliability of the PPG2ABP model.
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The training of the PPG2ABP model yielded impressive results, accurately
estimating continuous arterial blood pressure (ABP) waveforms from
Photoplethysmogram (PPG) signals. The model achieved a mean absolute
error of 4.604 mmHg for the ABP waveform, maintaining the integrity of
shape, magnitude, and phase.

In addition, the model excelled in calculating key blood pressure metrics. It
achieved mean absolute errors of 3.449 + 6.147 mmHg for Diastolic Blood
Pressure (DBP), 2.310 + 4.437 mmHg for Mean Arterial Pressure (MAP), and
5.727 £ 9.162 mmHg for Systolic Blood Pressure (SBP). These results not only
surpass existing methods but also meet the stringent criteria of the British
Hypertension Society (BHS) and the Association for the Advancement of
Medical Instrumentation (AAMI), achieving Grade A for both DBP and MAP.
This high level of accuracy and reliability underscores the model's potential for
practical, non-invasive blood pressure monitoring.
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unlabeled data * - » *#-unlabeled data @ % *» T 384 EpET| labeled data t -
ﬁdx TRFEAFE A PT A BTHRTS M % -

$t =52 & % Mean Teacher 7 # ° Mean Teacher # - 2 3 @ BAp b inie it » &
w2 % Student Network - Teacher Network o 3"4upF » % i@ 2L #-Batch ¥ »
Student Network - i {8 J— BIEplE% o APREis * Batch ¥ 0 labeled data kv
T EiE 7 loss 35 % 0 &8 adfd AR F % L AT Student Network shifci® o 1 3%
Batch ¢ cunlabeled data %/ » Student Network f& » 2 i ¢ 73— BRI %
A - t Teacher Network izif 2 i*#-unlabeled data &£ 4v » — w3 (S8 » 150> 7
MR- BEE B penp st ’F“fr“u TF L EEAnfrd s B- ’]f%‘i » Fliig R & i
unlabeled data )‘I‘uﬁr St 2R R BRI RREHREHE LR - BT o

i % Bk ek 2 Student Network s i) » PRiE e hiEd B D

32 P 5 AP E % labeled fv unlabeled data & %]iE » gge® > Fpt A B eanF
I LR A ERESEIRETNE S labeled §o unlabeled data HF Al
AR - 3Roo gt R BT RE ~ Student Network o ¢ L B-FALE T oo A o A

[ALRE > B TR RS E ATHL §F - B X FFL > RD8 FhE
gﬁ%ﬁo
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Unlabeled Pseudo 0@ - Supervisory signal

images Teacher Network i =+=** Image input
- — Data flow
ﬂ -+ Stop-grad
«— Loss
lI, _w ___________

Labeled Yo Ground
images w truth

X e - Xour Iﬁ[’ i'II‘ Qout Yuul Y;

X! X! ,, Student Network Q”‘ Y‘" Y
]

Z N BRlEEE R

IRz B > 2 Hh s Mb’”‘ié’*}&ﬂ%ﬁt% .o 4wl E 3D FAteh LA dataset
e 2D T4 ACDC dataset » @ s g @ * H ¢ 9 ACDC dataset ki&{74p IR o 3%+
#e#-ACDC dataset T ¢ & » AM-F MR A FR P GeH 3D Bgg > 2D 2 o Z @ *
Hime feoen- L@t 177 5 gL » &2 0 iThm s REDFERY -

Method Scans used Metrics
Labeled Unlabeled|Dicet Jaccardt 95HD| ASD]
U-Net | 3(5%) 0 4783 3701 il.16 12.62
U-Net | T{10%) 0 7941 68.11 935 2.70
U-Net | 700 AllY ] 91.44 £4.59 4.30 0.99
UA-MT 46.04 3597 2008 1.75
SASSNet 57.77 46.14 20.05 6.06
DTC 56.90 45.67 23.36 7.39
URPC | 3(5%) 67(95%) |55.87 4464 13,60 374
MC-Net 62.85 5229 7.62 2.33
§5-Net 65.83 4538 6.67 228
Ours 8759 2076 TRAOT 2320 LM 477 06T 161
UA-MT 81.65 T0.64 688 202
SASSNet 84.50 T4.34 542 1.86
DTC 8429 7392 1281 4.01
URPC | T(10%) 63(90%) |83.10 7241 4.84 1.53
MC-Net 8644 T7.04 5.50 1.84
§5-Net 8678 T7.67 6.07 1.40
Ours 8884 206 B062: 295 398 200 11T 0z

Table 3. Comparisons with state-of-the-art semi-supervised seg-
mentation methods on the ACDC dataset.

H¥ dours & BCP 4 > ¥ 1u g 3l & labeled F4LH 5 5%PF > HC3A
R MFARD > A f labeled T Bl L0%PF & chd & ik 2ot oo 68 24 o

init weight from ./model/BCP/ACDC_BCP_ 7 labeled/self train/unet_best model.pth

100% 40/40 [00:49<00:00, 1.23s/it]

[array([©.88928676, @.80708719, 1.45114762, ©.47634128]), array([0.86833849, ©.7697884 , 4.98195099, 1.00474862]), array([©.92704921, ©.86905689, 6.85768234, 1.74954088])]
[©.89489149 0.81531082 4.43026032 1.07687693]

MR ARY PREBEEFRR OS> B R RIRBF P AT 2l
5> d 23 %4 4 i [dice Jaccard 95HD ASD] - s0 & * 95 10% labeled data > #
YR IR Ao ApT 0 ARE RN o
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5 rEEL S B A SRR E o 2 RS B

Scheduling for multi-site and multi-product
production - the case of passive component
factory

TREHGY © TR
HEKE  REEE -~ BI1E ~ Eakss
BH&E T E : C++14 ~ Visual Studio Code ~ Clion

HIEEREE - Windows 10
- fi

AEETHEHELBLFEREESES (MLCC) FELRTHY Binder Bum

Out (BBO) ufiflfi s HA% &L (PK) HHME o & /sl HUE &k} csv 15 -
sTRPTA MG 7] I RVAZ S AT Bt & El’H?E%Z Dl e 22t
BHYJTEC o B AT DA 2R 12 - REEHt R R ER G - SRR
12 REAVATETIHL - HEEA E8ES -

ENSRN i

(start
WIP
data
.:::Iéjé[@’_ h  uSER==- Calculate estimated PK WIP
No
Scheduling time + 4 hours Out time + 0.5 h ‘ —f—*EER‘rrfﬁi_ewaitingf r mateHars?= —-{sz art with the longest profile time
G|

eduling time + 4 hou ut time + 0.5 hours e R e
— ——— 7 Q|
* | Start with the shortest profile time ‘
Machine availability list l
Priority will be given to lots for which|
PK is waiting for materials

Sorting criteria: Program time

Arrival time {Earliest to latest)

2 Follow FIFO rule
‘ Cycle starts from the earliest available machine « Select the earliest lot
L (cassette count = x)

No| L
,::T_IIEETQTCE\B be processed on this machingZ—=—

Yes
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Yes

List lots that ing product: hi
arrive within 7 days arrive

—Aiylot

Yes
Search for feasible

with cassette count

No

— Remaining z;asss;tgi;ff
No

Output to csv file "Unallocated Batches™

i—{ Add this lot to the current furnace

4{ Use the same machine for split part Split lot

Combine 12 cassettes into one batch }

Max {Machine availability time,
Latest lot arrival time in current furnace}

CEnd™
(End }

~ HEAE R

b
Tz

Machine

o BT (R LA R T B

Rk aHEZ HE

e R AR FERCR

568034 | sssoy-1| Load
W Load
568032 I 568032- I sssm;Lzl O unload
568031 Sﬁm]lrzl
s6e023 5680232 568023-3] 5600234 568023-5,
- E—
568015 _ 5&80154' §Eﬂﬂl}§l
568007 566007-3] 568007-4)
568003
o o]
s .
565028 [ 565026-1] 565028-2)
565026 [ 565026-1] 565026-2]
565025 | 565“25—1[ 565“25—2' 565025-
565024 [ 565024-1] 565024-2]
565017 _ 565017
565013 | 565“13—1‘ | 555“13—2' 565013-3] 56513—4' 565013-5)|
s _——
565010 [ 565010-1] [ 565010-2]
- -
561121 [ s61121-1] 561121-2]
s T e
o N wwy
Sep 20 Sep 22 Sep 24 Sep 26 Sep 28 Sep 30

2023
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et B Yo AFIFE RN I B S A TR
fe fE-14 SMT 5 &

Applying Reinforcement Learning and Genetic
Algorithm to Multi-Machine and Multi-Product
Scheduling Problem - A case study on SMT

BB - T
HEE - BEE
FHE¢ T H  C++ ~ Python

JHIER RS © Windowsl1
—~ fET

REFEEHE SMT UEEEHIHMEE (L Dl IMESE TheE /2 EAE - I
DUPEARE R BN R e S Ryl B AR BB ERHIR AR ~ ZRAESOL ~ %€
FESRBERE » DA LAY S TAMR S > Azt Rt ~ Hedh Rt s 2w
AP HRE - S DB G EIERY Lot » BUREATE L Commit time

#=nY Excel fEZ -

ERERET  BERAOBARE —TGERHRENGER - B hES
—EHENAERE o B TARVENF - HEHETTR A B A HY
T FiEEEmER=UERERoulette Wheel Selection) LA R 751k #88)% (Elitism
Selection){{ e e (188 A S YA S - BERIERIE R EE FAER

HH AR AR R RS - AR EE SN 58 EEE AR BRI AL
FoAnzessR » DI HR S PRAI s 2R SR (R R AR - AR AT-FED
5y FRAMEF SARSA BEAKE # Q-Table - [N A w44 LR Q-Table J&51H -
SARSA BEMERZIBE T IZVIAE R - #& - JMIEH Q-Learning fEE EHT
iy Q-Table th#HE SHIENE (RISCEABCAIZEER) - Mm% > I
SHE E AR R AN AN 280 e s HERENEEROR -
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2890-508
2890-507
2890-506
2890-505
2890-504
2890-503
2890-502
2890-501
2890-FO1
2890-MF1
2890-MB3
2890-MB1
2890-M12
2890-M11
2890-M10
2890-M09
2890-M08
2890-M07
2890-M06
2890-M05
2890-G11
2890-G09
2890-G08.
2890-G07
2890-G06
2890-G05
2890-G04
2890-G03

T

R R 2R E

]

Initialize Population

Machine Selection

Lot Sequence

Select Next Action by SARSA

or Q-Learning

YES

Iteration == 17

NO

Compute Reward

Update Q-value

Fitness Calculation

Update Crossover & Mutation rate

Crossover

Mutation

NO
=—_Terminate condition is met?

YES

QOutput Gantt chart &
Scheduling Result

End

~N

s

|

0000
CEEIIED

([T

1m

DN ([T
DLRTERTERRURD TR DR R

Mar 2
2023

Mar 5

Mar 11 Mar 14
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Mar 17 Mar 20

EDEONEEENIE NS EENEEEEENE

device

S1P_02
2103-602006-20

2103-601917-06

2103-602116-50

2103-190501-21

AD90-PM811-7

2103-602117-51

AFEM-8240-TL

AP90-27420-4

sIP_01

AP90-34942-3

AP90-34434-5

AD90-27857-3

99ADXF

99ADXD
F$455-128001-113D1-BT4-01-A
WM-AN-BM-23-05

F51406
704-FS76U-22A101-174D0-BS4-01
WM-BAC-AT-09

DS3961IMV#CSS

AP90-PI770-5
704-FS76U-22A101-171C0-BS3-01
FS76U-22A101-171B0-BS2-02-H
FS1404

FS1412

WM-BAX-BM-57
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g 165 Y 3§ shERpl AR K B2

-2 TFTLCD & &
Applying Q-learning to Multi-Site Scheduling
System - A Case Study on TFTLCD

AT © TR

BRERE ¢ o

&% TH * Python

HIEERSE @ windows11
— ~ [

FA L R — (B 25 uE B S PR BB - & UESHHE 7 /A A AR
R H A G AR R 5 TRV A% - St B TR A a2
HJ Double Q-learning J7 5PN UGGl H B (i

F—{E T{F B (ob) HAE T1 (BB (stage) » FH{ELEBERFFRIF B A58 2
A REEE— AR H L B CHY Q table » Q table HHY state 55 7E /Ry 4 BT FI R
f(arrival time)HEFEAYFTA T/F B » action 5% 7E kO] HEFE > # 4 > 11 reward HIj
SE Ry B TAE A A& RInE RS ST R 2 18 -

PRI THRF R 22 2 HIREESY arrival time BEFFTA TAEEAL » BEEK
JPiR#E Q table §1 Q value fy K EEEFFIR G - ZEEEEIFIIA epsilon decay fi
DISENIWIHAERZRATRE © 5540 » HHIA{EFHEE— Q table {3/l SR 5 (=128 & S il Q
value » R [MAEE TR IS AR 2R Q value 75 {HHY action ZKE T Q table -
it o PGS TER R (E Q table fH A 34K » BI5E2IEEE action 2 Q table R
SFEEHT Q value 2 Q table WiIEE—{E - #NFL{EREZE{FRIE Q table MH 7 i
fhr o

Pt 7702 o] B E B R Ry — (3R » 10 LU ikt Q table BJ1 % BAFR
RO EHERE - BREIRIE A e IRTERS —HevREE - il ERIEEke
(e S DA R A AR A B —whEG > arrival time > 3048 T {58 A IEE IR ARG ERL
HTHYIRIR (stage) A Bl o & B A ([EhEL B I B 5¢ B 2 Fy— episode » HAR{HH
T ER RS R A g B R -

DU BRI E BT Q Table 2 /A F -

Define a* = arg max, Q*(s', a)
Q*(5,0) — QA(s,a) + a(s, a) (r + 1QP(s',a*) — QA(s, a)
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PN Bl 2l -

o ™
/ Start< A

[ves | * [vesc| [ ves]

update Q tables!

state remains?s! li

P1100
PL200
PL300
P1400
P1500

]
ccion 11— ccros

ccrio u ccrio (]
a2 oas octe oas oa 10 otz ot e frees s e 15 o1

[ : PR SRS R e 4
[ — DU 2 2R HI4H 77 A1 %8 T6000 episode 1 1E1S 7 Ay (EHFZ RIS » A fE5T
T Bt (make span) 4y HIEH 4147N85F Kz 350/ NRFUSZ B R 285/ NBF 52280/ \BF o £ 458
IR[EIRFECEF B L ERE > £ setup time -

MakeSpan: 280.9570175438596

Pl setupTime: 39

RUB setupTime: 4

ODF setupTime: 23

PSA setupTime: 16

CCT setupTime: 36

Episode 0, best makespan = 350.239, current makespan = 350.239, current epsilon = 0.9

Episode 5999, best makespan = 280.957, current makespan = 335.685, current epsilon = 0.366
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S ESREOCRITZ
B= B e Bt

TREZIR © BRET
HERE © $E5A%E - THIE

A& T E : Python ~ C# ~ TensorFlow

e

FELZE 4.0 R > B SR IE | B R AR A A PREY, - BN
GG HE% T - B ARG - SFEANET e 4 T MR
o ARELERPRFHES - A ENEBIESL O SR RO
HRF > A A B BRI B RSt 5l 1 3% T EREE - T2 I BRI e o R
AT AR BRI

Foltt > AWTFERE SR T — B G IRES R 0 SR i
UENST: = fﬂ%ﬁ.@ﬁﬁﬂtﬁ%ﬂﬁﬁ’?ELE’\J%EHBH ° [iE FH S AT SR
e (I E AR 25 - B4 OpenCV BTG IR - LN THE
st FFUEILE TR ~ BB AR i [V =SSR Aval s &k 2 -
FEREAERE L > FRFIER A YOLOVA Wil BI% - il S R B B
AR 2l = R A B A A -

BEEpsE RN - AR = SRR P A AR e 22 )
96.41% > &t ] H BN R BBCIEAV RSB B - B0 S m] BIIHRY i
BRI AL > KRR H fa N DELRA - R b e — 2t > B
FZET > T EIWEE > (e e B ESEATIHE A R - RElE
PRI B S A 22 -

Eﬂ:jbji/?i ﬁﬂ:ju/ *%)

1. GG AR IR BRI i

2. 2GR OpenCV TR EE » N AR 38
3. fRERMEEIL(E M labelimg fAG R F SR T

4. MERISHERRE AR R ORI 2 BUUE S HIE
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1]

5. TEALHISREE(b:colab (] H BLH SRR AT AR AR 31| R Y

AT S

FEST I =TSR AR RV ~ R~ BB (T 2RISR A B

BAER - FIISRENEIY loss 1 1.25 /o5 - HABHEEEWEBILRL > P9
PAHEE S 22 96.41 -

. \ﬁ, # & M s (hollow) #7700 91. 05%
NN‘ # 1 (bevel) 400 98. 22%
£,:% (rough_edges) #400 99. 96%
Mo FHREE 96. 41%
L T R T PO (mAP@0. 50)

A ®

ARG T R R [P RiE

AE®H

AN @

ARG BRIt
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- o’o"\

FEILRRFZHRIEFFEINIR

?El %&Tﬁ IZ%EJL
HERE  TRIEE
BH&E T H  C# ~ visual studio code 2019
JHIEREREE © Windows 11
— ~ fEIT
PTEREEREE ~ RIEEE - MUmRIEEN T BREEE S - RiESCEERE -
R 2B 44 Akﬁﬁ%ﬂiﬁﬂﬂ E%IBC ifl]l?’ SRR SR R FEH] (CBAM ) FIEEHYE

FEERE (CCA) 5 - BBCREREIE R PR s a3 EsE - ke R T - BUEER
T 8 4T RE A 57 FEE RE SR Y (R S RE B3R B AE B Yy B EE PREEK -

FoNFELE—PRER > AW TR ST B I — (88 2 TR R =M ERETHE R

FEBTIEYBEIT)  AEEH ARG - REGE T B EESE SRR A E S
FRAVERREATHE - St - KPR TIARThRERRAH T ERERCR , -~ THRE N, - TE R
A~ TEEET ) T AR 0 WA TR J@F*it[if%%@zﬁ%ﬁ%%ﬁfé > BAA]
i b%‘%@zfﬁféﬁéﬁ%ﬁﬁ‘i& S HETTIRAR > WRES PR BB A K B8R - AR
R M THERNE, » G B RSB B AR EIE 2 iU iiie 28 - 1€ FUllsE]
B - $AEEERE P R IR RE R IUETIRAITHE - & 20e NS RER - sed ks
WA AS - EHEEFENA - PR EEREREEA B B%{EEEFLTE% ° Jﬁt&l\ » B
(e B A AR A e TR (R A THRF B > IS e PR RREIR N - MR H s g > e
THa Y AT SEME RIS dr » [FIRE - B B i A SR B RV R Bl % » ERFEC
RO HEEEE - BN EABNELREIR - IRE R e P R &2 et
AVASEREE - B SREERCET AR 2 B » R4 2R MBI A& Fn -

Data | Production i ! FSR (Factory Situation Roum)

Collection summary [ 9= '« (Energy Management System)

; Maintenance '
Capacity Machine ')' Productivity Records E Machine Power Monitoring E
Efﬁnentw Management S T
Edge Database Edge Database Edge Databas i
Smart Meter
:\:Produttitnans Production Line B:Producticon Line Tc:pmauuimune
IIoT Sensor Machine Parameters Machine Power Consumption
Rotating speed| Temperature Emulsifier Package Voltage Current
Pressure Rotating speed mixer Filling Electrical Frequency

[l Zae R lE
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AT FE LG bl i TR IR BRI > DURREE IR E G & SRS B IR

L ERERCR * BURSIREHT HATIREE -
FH SRR HEE -
2. HREEN - BUR BRI A CE 8 R MR G Gt Bl HE TR

A ERE

BRI —RHVEEER -

3. BN - BURHAIFrACERASIRGHERZEH - EHH

iR -
4. EiEHE
B ST o

BUR HATFTA EB 3 ARG (L&

PR BURTENL AR ST - WiSe Ak PA T IR - B IR AN 2R -

A AR - HIREERE - H

LRI SN

pLaxsy

B smEHE 2 Ok

5. AEMER BN HAIFTA S H AN a Ryt HIRE 8 ERE

WO AV
fER A : 10105001

MR A02
AR AL : 0007052

BRI ADS
AL * 11201009

BRI © 20231219 T 03:30:00
B HRAN A

M

IR 20231218 03000
WERRAR : URERTRE
BEAR: NC12121802

A

[

2

USRI © 20291219 T4-03:30:00
AR AR

I - 20231218 FA-03:30:00
WARAAL . BRRT

Frets

A

WOEN 801
fFRAH: M

i B2
AR AL - 8204003

LISE =]

fERAN W

W - NC12121901
At
TPRLARA 1544

WOE: A02

W NC12121906

P E N

TIEALARA 3613

HEL R R - 4000

moEN: BN
BN NCI2121913 WO
L td N Ml
MPLRRR : 2673 IR T
HEVERRR : 2800 HEE AR -
momn: B0z memn: cor
WA NC12121802 WOMR

La 3
S MG | WARBIE | iy | gogind
(datetime) (nvarchar) | (nvarchar)

2023/11/22 21:50:49 A03 CT03 220 12
2023/11/2221:50:49 | A02 CT02 220 16
2023/11/22 21:50:49 A0L CTO1 220 15
2023/11/22 21:50:48 A03 CT03 220 12
2023/11/22 21:50:48 A02 CT02 220 16
2023/11/22 21:50:48 A0l CTo1 220 15
2023/11/22 21:50:47 A03 CT03 220 12
2023/11/22 21:50:47 | A02 CT02 220 16
2023/11/22 21:50:47 A0L CTo1 220 15
2023/11/22 21:50:46 A03 CT03 220 12
2023/11/22 21:50:46 | A02 CT02 220 16
2023/11/22 21:50:46 A0l CTo1 220 15
2023/11/22 21:50:45 A03 CTO3 220 12
2023/11/22 21:50:45 A02 CT02 220 16
2023/11/22 21:50:45 A0L CTo1 220 15
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PR AR AT 2R 4

FEEHIT - e
HEKE - 5IlE
B#¢ T E : Python ~ Pytorch
HIEEREE © Windows10

AHFERYEIHEIR B B EERE R TR 33 - H AT iR AR & £
ZFEA D ERAR] > EARRNZEARESS - FE MEE - TS danE
AIRIE © KEZAE Y — SV A A MR B I S dns B SE - & A Tk
FAAERRETT > BN ARt 2 ERERE - E2F Rauitd] - 8%
PR - Qi B e b Sl S EERE - R BRI A
TIERA > R ESPRFEHIERE -

AWTFEE A LR S BT S E R G B G E ~ B8
R TR TR - ISRV SRR - B BRATLL ResNet50
Ry ERPAEESHY Faster R-CNNEHEDA > BHEADETHIIREUE(L > sem SR
PR -

A B R BB R E TR E 22 T9% - EIESLRE - IAFIBHEH
B TS T hsE (BN TREE A B EREMEE - REHER
A EGRIERAVERERE ] FINIEIRTHE R BB EENCR - HEAERL
AMERERHE AT IRERR T A REN: - 818 ATIRA - EREIR S M B - Mgk
W - R PR o Ry TR A A

FEARRIIBTFE T A L TR E R R E LT B TREA - SE 5 E
FHE > SR IR R S B 5 IR RIRE » D IRT e - T
B > FFEE e - EESFILESIIT > EreERAIEE S MEE -

o~ WA

NN RS

-~ o R LB
S, 9 B3 (1]
W iz annnms| O | FREEERR
o O °

Rl & M A SRR

2. B4

22718

AWF5ei%48 pytorch E{f:HHJ Faster RCNN LJ K ResNet50 5
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backbone HEfTHIISK - HEEHAYIER T A E » BBV E e E
TRHYEEA ER R ETE - R BEAVEAIR L R AR DRI HEAE TS - BRI
e FOKEE, > [EYMFI A ImageNet 2 pretrained weight fJIZEUTHY -
3. &k T5=0

3% 38 B BRI B R RN —RIE 7 F DI RE300*4005 2 K/
/NIRR S EBR R R R AYE R S ERRE BB AT E R o KRB R
g 1:9 8500 Rbasg S rall| SRR AU B -
4. Fg T =

FBEIEPRERR IR R - 7 EIREZER300*40015 3 2 /NG R AR AR
JHERT » MRS R G O BRI AR [F R M A R R Z BR R e

=~ AEGER

1. AT SRiERE

Smsge model = ResNet50
| Pretrained = True
\ Epoch = 350
. \KMLM deonttbie Learning rate = 0.001

Accuracy = 79.41%
2. B R

B ISEDIEEN
3. BT T IE

ISR IS R Ui B 22 F Rl - DT (B E A& T ARl £
HIRAEMA R - ) A N BGE SR

Figures
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