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Automated Underground Parking Garage
WX

This article is based on the kinematics model and reinforcement

learning of Ackermann steering geometry. This paper studies the
situation of reversing self-driving cars into underground garages
aimed at exploring the analysis and modeling of the shortest path
and constraint conditions, and further repeated demonstrations
based on the Ackerman steering principle, and the operation and
verification of simulation, which fully verified the feasibility and
practicability of this model.
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1588/ #Jf: ChanLongTin

WXRER:

Towards the Problem of Grouping Coins

W&

The aim of this investigation is to show that, for some 2n+1 gold
coins, given that when any coin is removed, it is possible to form
two groups of n coins with equal weight, then all 2n+1 coins have
equal weight. The result is then generalized: for some a+b+1
gold coins, given that when any coin is removed, it is possible to
separate the remaining coins into a coins of total weight A and b
coins of total weight B such that bA=aB, then all a+b+1 coins have
equal weight. Our methods involve writing a matrix equation,
using eigenvalues and permutations and applying the rank-nullity
theorem.

Pui Ching Middle School

SE%EF: Luo OnKi

§5#Ifi: Lee Ho Fung
WIXRE:

Investigation on i-commuting probabilities on finite groups
WE
BANVEHIRBEA IR — ML i- STHRHLE p_i(G), EWEX A
M= HIRBEEFEHHMEA D TR x #y FHENKBRFHIMZI,
BIRZ ord([ x,y))=i. IRIBZXNENX, BANTE T ZEIREE. XUBILEE.
TABIFBE. [~ X IRIREE. XFRBEANGIERBERT i- STHMRMLE, FHIgit
BB i- ARV RFHA— DRI R, BITFLMTIER
BR i- RN EHEEN KR EES——isoclinism, HE B TIINMITE
i- RBIEN TR, &5, RIMTETEHAEN/DNT 30 BREH i-
HBALE,
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% BB RE DI

Phillips Exeter Academy

SE%EF: Jiaying (Lucy) Cai

155 Zfi: Damin Wu

WXRER:

A Study of the Carath é odory Conjecture through Non-Rotationally
Symmetric Surfaces

E

In this paper, we investigate the umbilic points of two families of

surfaces without rotational symmetry, and compute their indices.
We also explore the dependence of the umbilic points on the
parameter of the surfaceax2+x4-+ay2+y4+bz2=1.

Crabrook Kingswood Upper School

SEIETF: Kenta Suzuki

155 ZIf: Michael Zieve

WMNRER:

Meromorphic functions with the same preimages at several finite
sets

WE

I researched meromorphic functions with the same preimages at

several points. We show that if pandq have the same preimages as
one another, at each of four nonempty pairwise disjoint subsets S1,
-+ S40fC, then pandq have the same preimages as one another at
each of infinitely many subsets of C, and moreover g(p) =g(q) for
some non-constant rational functiong(x) whose degree is bounded
in terms of the sizes of the Si’ s.
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EEWmH—%K

SEIEF: HRE

fESZIn: e, BXRE

WMNRER:

The effectiveness of biomimetic sinusoidal leading edge in
improving stability performance of control-line air model plane
E

AR SELBRIFRAVREFENEP R R BMEBNE)RE, XtiE)
HITEERIEILHES, 0, IRHSBEEMRARE. FRGER
FIE R A SN BRRBNRENERE, 1E BT EERFERR T
KL, AREIEFEIG X EZMENB L EFRBERNTTFHRR
HITH— TR E,

EEWmH—%K

SEEF: RLH

BN MER. BRE
WXRER:

Discovery of a galactic fountain driven by the greatest population
of massive stars
W&
BMANR—IRAEYMERE, BISRAREEETRIEERE
—LEMIBELR, BIME, BKET-IEHACSHNKREEEY
BRSHER, LU THXLEZRIMKEB R,
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HEARKEMBHEDIR

SEIRF: B, RBAR. fKKkFE

EEZIm: Kk XEgE

WIXER:

Concave Pinhole-mirror for Near-eye Display

WXiE I

HMNRHTUESE N FLIEEREER (AR) A, BISTNIEET
88° #iAfA, EFRFIFET 66° MIARAAIHENL, BT AR, HMNBERTH
FEHPIIHER, BNEERTS— M ERR TR,

EBEMER

SRIEF. EHE

EEZN: R

IR

A Liquid Bubble Falling in Another Fluid: A Two-Phase Flow
Phenomenon

I

IR XN RIA P RE T HEENRR BRI AR, LHE
RATREXH. BEARSK, M TFERSIAER. EFHIESH.
SKIEFNARTERL, RLGHTHERERNARE.
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§§§§ = saizT BYH. HEX HER

SSEf: TEH ELR

e i L St S 21T

P N BREEITEANMEN
~ B | | exEa
REBAIS T4 B A SITANMENS, BTBOED, FasRk
EEHTRIE, TERE TR, BFHEEERNLBELITEN
B, ERHTAMTSY. RESEEHTTINE HBIRRRIE
TEILER AT,

(RERRUEN

IHET MNP
SEEF. KHEEF. BHiFH
=}

X HH
KT R K IR R BT EHR
X &

AEIRAECHI H A H BAR R SR, Bl ABanmX, ZUT
—RIETEMESEXNASZRTAR, MR, FHik. HBE,
MR THERESHIREIZFEFE. LN IZEBAERE TR IR
ERAFEREMEENA, AWEEERERRARRIADE,
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% F AR S R 2 iy

BERTEAHER
SREF. ERE WRIE. H80%
BSEIN: KEE

R
"I MEE——RRER TR L SR
&
FREXMUEN XA EELENREAHE R, EXEM ERET
RERBRNE, MAMESIRNENEL. RERMNESN TR

EAYES AREITHRR, FRIRUMNIERRTEEBRETS
BRENRHRE, FMANT X S LB RAELE,

R T 3 —
SEEF. ERE. MEF
BEEIN. BIEH

R
& "EIME MBI R ESNNERR
&

AXHRT—MEA BINE" NBSERRNNEHHE, THER
TIZKHIME, AZERRRRT-IENEREASE. RITN
B BISWMAERE TIZIKR, FER MATLAB H{ERHAIIET
ERESXEMAREFE—S TN TEER YRR, A
ZRNBEFEHERENRFERARHXRER, FAANEERS
B RRHIR T R RIMIIENLEL,
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R H T 3 —
SRIEF: FTEHR
ESEIN: BIEHR, =

WXREA:
X R B L % 4 S R 1 R R 5T
WX

AHEABIXEIET. KEEE. BEREMINTERRTE,
RABITAXREEERMBXEESEL, HFHETHALE
X, BEEMKIGIERFEE: BHREERMMIIERERER—EHN
REM. BEEEEDRRNBRSER, TZREMRSE.
7 R W P & 453

mjl&RIRE
SREF. BEHA
EEEm: PEX

WXEE:
HEENAPTHEBHFE R BRI ZERR
IE A

ABIAT B 5RIET iypt2020 5/\ & Soap Membrane Filter, A% T
KRB AEE NPT EFEEFEREENNNEIRE, EEE
FERL BigHENXR LN, MAREEEFARETINENE
@EEFMESEF, SERIEYAS MA@, thoh, FESSRERRIL
REEAES). AIRFRE. REEZMERRITAR,
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mjl&EIRE
SREF. KR
wSEIN: BEE. BEX

WXEE:
ER—EREFME? — SRR RMAR
BIE A

% IYPT2020 % 12 IR A, AXXTHERFE GHHI LB IR
MIKRARR. BEFIEIAKOREMSH, W FZARERP
FHTHIMER, 5ZEENARRERITELIMTEELEHAR.

The Flight Dynamics of a Spinstabilized Poker Card

WXiE I

AIRIGRAAZ 2020 IYPT 58 17 R L, X B ITREEURE
ITHITAHE, #HITTEMREEMNHAR. EXWIREP, BEEHE
Wi inhg 8, FEF T = ENATERRB R T RAES,
BB, BT 45 A ANSYS (FEEH, BIRREMLRER, SiTHFMm
M se R E EE EMTIE VB FE LM ERSEZ. KA
tracker BT, Ll T SRR EKE S EE A EIEE 5 BRE
FHE LB RER ITHIE, R TEBIRE B AT 1,
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Hwa Chong Institution
SE%EF: LiuTianchi, YuShuhuai, Feng Linxuan
$5§5#/Vf: Dr.Erkan Polatdemir

WXRER:

Research on Motion of the Flying Playing Card

W&

A standard playing card, of size 8.80 cm times 6.30 cm and material
plastic-coated paper, can travel a very long distance provided that
spin is imparted as it is thrown. The motion of the card is primarily
determined by the initial linear velocity, spinning angular velocity,
and the angle of attack. The aim of our research is to investigate the
effects of these parameters on the distance travelled and trajectory
of the playing card, and to explain the effects from both qualitative
and quantitative approaches. After conducting experiments and
a computational simulation, we reached the conclusions that the
deflection of the shape has a positive relationship with the spinning
angular velocity and a negative relationship with the attack angle;
and distance travelled has a positive relationship with the initial
linear velocity and a negative relationship with the attack angle.
Also, a simplified motion model has been established with certain

premises.
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Magee Secondary School

S&EI%EF: Angela Zhou

5B #Ifi: Levon Pogosian

WXRER:

An Investigation of a Dark Sector Interaction Model to Solve the
Hubble Tension

W

In this project, the ACDM model was changed in order to
reduce this Hubble constant disagreement. We propose the
Interacting Dark Sector (IDS) model, which introduces decay-type
interactions between cold dark matter and dark energy; this decay
is proportional to the CDM density parameter but is restricted at

early, CDM-dense times to preserve present-day CDM density.

Ridgefield High School

SZEIEF: Kenneth Choi

155 &/fi: Dean Lee

wXEA:

Constructing General Hamiltonian Ground States on a Quantum
Computer Using the Projected Cooling Sensor Algorithm
WIXE T
EFIHENEERNERHENTEEREENS X MERRHT
BREMEN., EFHENEHNELAMEBERFTHITHEREE,
XZEFITENLELEN, REEMNEIRLEFLT projected
cooling sensor &i%, Z&E AW EHEM—AM Hamiltonian 2R E
. BEAE MATLAB L#t1T1AHE, HIERTIZEENUARTAIAE
HITTHEH, AR, BREAKTENEE URSHEMREIFNA
FEF#7%., &mF, ZEEXT TS % Hamiltonian 2 &5
FEHSL,
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2020 ERifAFERFER (KFER) SRFEANEHEN

i)
SERF: ERIE. TFY
ESEIm: =&, F5HH

[BMIM] BF4- It = 8L AILNK TiO2 S LPEBREE
WE

KB ZT B A EETE, RAMNSEHK - BFRIKERK
BEZEbekt s, B IEH SRRV FEMMES FRIES IS4
BLH Z SEALERELF) L, iR RUGECER T REAT R
AT, 17 I R B AT B R IR 15 i R L T AT IAFE FT L S SR Bt
ERNFIZRERT, 3 /NETREME 80% AIRER,; JFilid X 54
fiTet. g5h - LB R AT AL, MBS ERENAERATHML
TR GEMIFAE, IESE T RIFAVEILIEEE,

IEFMEXRE MBS P

SEEF. DA, PiEX

BEEIm: K

XA

RIE ) & £ R FL MOFs ##FF CO2/CH4 B %R

WX EN:

LS QR RAIR TG AR ER CO2 HEM BB ERN
Fit. ARBIA#HITTIREHZEESRILEEHRIIES (HP-MOFs)
MEBIRRR, ERARS, RNRETHAMHRELZESEHEE
(HISA) 7 ik #l& HP-MOF, 4 i & B i8] M £ 45 #9 40 /MBI 2D
BFRE 1008, AXRBETHENE, HFEIEIESAMMR,
HAFRIAT B Hl &89 HP-MOFs #1117 IX B 504> B AR IR Bt CH4 70
CO2 iBBSkHiy CO2,
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L RIMSE R F M B SL L =

SREF. &FL

ESEIn: BB

R

PH mIAE AR F AR A E(E AT RAL IR AN R m ik

&

FREKRHER XK ERER T ERNEE, ARSI SHR
BEKALIRABYR, IR T ETRAMBEEERMRMRBEHAE &
GMBUREA. SIRIE. RMNERS, UREHMFHURMER

Bl EF ARE—EEHRE, ARBEKLCETEHNZRE
BIFAIREIHERNER.

—RRERIRTSF CORM-02 BIESIAER T EMR
&

ZEIRAFA Fe(CO)5 ¥R, SRHL T B R BRI = |LETIRRIREAL
I, SN T—ELHREMS F CORM-02, %5 ER R TS

PSR ERTER, /7 CORM-02 At ELREHIERETHIREZ, A
I REF R AR T AT 14,
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WHRE LR

SHEIEF . M—

BESEIN. A& FRIE

R

ETrRBERARENAZEASEREIRKR MR

&
FENERHARFZAT-MER. L2 FROERKEE, #R
Fadh — EECIHMN: BT -MEEBERTEME. HkEaR
MSEZHE, FREEAKCERAPIRA, FRIBETLRAEH. =,
TESAMRMSNE ETHRSIRBRE, BETRIITRK
BINAR, tliERERSH SRR, S ETERFHREREF LR
BAHIERR, SREME. LF, LRLFE BEMEEFEMEX
SR HAE. BEEFRIRN, BSIAMKR A RIFLEH, &k
SRAETESE S UUHISEIN A,

ITREBITMEXRZMERF

SEEF: g

ESZIN: MK

WXRE:

A= #TEEN AR BB RATHERREIZITER
WE
HWELARE (GO) / ERENAZSE RGO) HEABRYWAZE
HBREFALFERENABRRZEE, AMRTRAKRL=BERE
BEEAZHEZESE, T GO 1% BRI HIKE L AR
B8y GO BISFLEMT, REI GO HERE, EMeRRSIRIPHK
£#0 KOH &1k, #I&HAS MR WHEERLE LN =% RGO iF
SRERMRL
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YA E

SRIEF. HH

EEZIm: AKR. TEF

WIXER:

Facile Fabrication of Silicon Carbide Spheres and Its Application in
Polymer Composites with Enhanced Thermal Conductivity
W&

AHEBNE EFHRRAKRBFREPRBREE, SEBIHNAKRE
METHEFARERSYMNEENEMH = EERSHME,
MBERERMNEESMEAEESSMH. 2T IERR,
B EBREATI ACS Applied Materials & Interfaces FAEFR & 21st
International Conference on Electronic Packaging Technology %
ER—BYE,

KBERERS S

SRIETF: RARE. FEE

#85#Jf: Nandish Shah

IR

Ferrous lon Immobilized Carbon Dots Fluorescent Sensing Platform
for Homogeneous Glucose Detection based on Fenton Reaction
W& AT

ARE MBI AR ARG T, FENVERSBERISH, EEEH T
RABFFEERS, REABIHMEE, JFEKBEFHPRME—
k&8 F =, S Mr. Shah BIFEEN T, BANARRE FRIEAR LIRS
RIHHT—MAENEA MRS MmAER mAEE N RS,
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FARNEEFR

SRIEF. BER. EWE

ESEIN: FRR. ERR

WXRER:

The release of antimony in bottled beverages and health risk
assessment

&Y

BXEEFHEEENRA, SHMRKRBHTKT? "BRERERT
RENER” BYIREH R, BIRARARFRE? RN kEERME
EERMBME, LRI AMRIBAEER, EEMHA PET 85K
Hifl. BRIMEESMRNEHIRSPERHESIRFH TR,
BRUBEEARMEFSERNEN MARBREBRTEFRH &
RAF.

FRINETEER

SEEF . [AIR2. BRE

BRI BFE. TR=

R

ETRmIRE AAE S WA W 4RI =

&

HNBIREF A PMMA EIR, RRE—FFERR=IKMIER, S
WE OB AR SR IFHERIR L LiEsE. FIAXMERIRLED
NZ—RRMEEFREASFEENRERRBHEAREREEK, K
BTEXMNRE AmIITLER, Pyl T #a0 MR,
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FARNETEFR

SERF: WRR. RL FET

2 FR=. BFRRE

WXRER:

An electrochemical aptasensor based on target-induced nicking
site reconstruction strategy for the detection of milk allergen
B-lactoglobulin

BT

7 EI BAF FA BT Z40% 5 BB 4H SR AR AL I T — P B R (L IS R IR Rk 2R
BFeNFTH B- 2L3KkER (B-Lg) B8, FIARKEXRELIN
VIBRREL R IGR T IR REUE, FI &R K /B-Lg RIS
RATHREBFRE FIA Au-S BENEETHRTHERENRE
%, MK FIEIHBRRRETEVHSERMIFE, /RIET DNA B
AR Iz R I SEE S 0.01-100 ng mL-1, #BR{E
£ 5.7 pg mL-1, FIERAFHEERT B-Lg T,

Bl I

Hwa Chong Institution Junior College
SEIEF: Yu Xinjie
§5#Ifi: Chen Zhengbo
WXREE:
Colorimetric discrimination of multiple antioxidants based on three
chloroauric acid/core- shell Au@Ag nanocube sensors
W&
This team has focused on developing a colorimetric sensor array for

the discrimination multiple antioxidants based on three chloroauric
acid/core-shell Au@Ag nanocube sensors. The array was able to
generate combinatoric colorimetric signal output, which enabled
the identification of six antioxidants via linear discriminant analysis
(LDA). The method was also proven effective in differentiating
antioxidant mixtures and had achieved 100% accuracy in

applications to real urine samples spiked with target analytes.
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ERMEARER

SRIEF: BB

HHZIM: BRER

WXRER:

The fabrication of a magnesium hydride-based micro-composite
material as a local sustained hydrogen supplier and its hydrogen
release properties

W& T

In this work, based on the hydrolysis hydrogen release reaction of
magnesium hydride, a micro-composite material as a local sustained
hydrogen supplier is proposed and fabricated, which hopefully
provides a safe and reliable hydrogen administration method for
site-specific antiinflammation. The experimental results show that,
compared with the direct hydrogenation reaction of magnesium
hydride with citric acid aqueous solution, PLGA-coated magnesium
hydride micro-particles can effectively realize slow and sustained
hydrogen release. And further, by changing the ratio of coated
reactants, the rate of hydrogen release and the PH value of the
composite system can be effectively regulated.

Oaks Christian School

SE&IEF: Yuehan Wang

1§H/#ZIf: Jian Lin, LinLi

WMNER:

Total Removal of Formaldehyde indoor by Al-based Metal-Organic
Framework Decorated with Pt Nanoclusters via Tandem Adsorption
and Catalysis

T

BB AEMEESEENABELAXBREANINEREZ—,
AHERNEEBEZUEFREZRBTAAERBR LA ZSLK
ok, FRRZIRITH, FESMNEFEEE, B KARREWRMEE
& BHEIIEZRMBHEARMT, BEREARLTIERFRET K
HEBEYMAIEAEMREZHO, ZMBERMSELHES, 65
EERBRTRPE—STEHER, BEFHISKNIESS, HH2iH
— I M.
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2020 BRI ERFER (EYR) SRFAEHEN

ERERT+—FK

SEFE ETHREF. BRER

ESEIT: Emik
WMNRER:

HCR Utilization in Triggered Assembly of DNA Nanotube Structure
W&

DNA 24k 7 EMEZZFM AL ALK DNA ZEHLEH
ESMAKIER. &5 52H: DNA R F1KH#) DNA BEZE& T,
FIRRZE) DNA & 5% DNA £ FRHIBRERE, MNERTHEL
£ DNA AR ERIA S R BE.

AR AEARRFER X ENET single tile motif #EEAKE, &
BMESHARRIRUR, REAENBERBRNETH.

PEARKEMESRE

SEFE WA BEE

ESEI: =214

WXREE:
Analysis of Differentially Expressed Genes and Identification
of Pathways Related to Acne Vulgaris Based on Bioinformatics
Methods

WE T

S (Acne Vulgaris) EAE R ATHRTESERER 2RERL
IR BRI R. (B2 EBHARRTIES S, sIANMRIFSELEY
SEMBRIER. ATHRERBERIE, 2K 5EFIH NCBI-GEO
HEFEHIEELE R F& Li#T KEGG #1 GO EE# 7. HIRLR
ZEEAMS FEREEMNBEHITER, FRADREREIZ
PRI R TR
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ERITERFMEPF
SERFE. A
BSEM: K. KRR

R
A EREE R = SHNFE. BHEME KRR
&

FIRBEBLHGERIER, BTN BRI RPIR, SHRRIR
SHMWIRIEAMBHAR, REWMBBRNE=SHAE, EHEMN
kI ERF I, BEAA CESE . BERANEK EHERELN
BRI HARESHEF R L BARNARRREG—ERXNE,
"RAR" BB FHER T, 1SN B EK NI, SHMEs
R MBARENRAKEL TR EEELMLRES, £FEA
E. XX TEAFRRREXHHE, FESHIR "EBEE" UK.

WFRITEXZMEHF
SRFE E-0
BFEIm: B2

R
PRI DR T SR 5 (B IR 5 g8
&

KEAANEARHESURBARPRESRE, R STEF KA
BN, ROMBEIATREMAREHEIMIEIRAESN: LB —, ARE
BWRWERRTRIANFRZWREHEMS, SHEZ, HREE
YR B SR BE B A W LURFF R SIS A TR B4 ME, SRR =, fARZE
THMGBAIRRNEEHNESR, LWH, FREFERRBTHZE
ERIEACERTHREIB[REN MR EEE, XRER
IEFAEF UKW B TR BB R RRE IFICIZEE R, FETLLE
FEEIAR SERFAE AR IR IR R E AR SEHHE
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BRI E—FEF

SERFE WEHE. KRB

ESEIM: R, SEEm

WXEE:

AHERANFTEZR

BIE A

FEEZEITIAR L, RHANERRE EZIRAIREIRE, 25
NFEYRORE. EHERNMNEEIEANFRARE. X1
ZRER BRI EEGHERAE —ENMRIKE =T
PSS EIK, ARE2IAEERRK, BAMESK, SENER
RIS =L BERERERN, REIEINENNEEKIAE,

EBRDFEMER

SFEZ % Marnie Wang

ESEI: ==
IR
The Potential of Chloroquine Phosphate to Reduce Chemotherapy
Drug Resistance in Acute Myeloid Leukemia Cells
I
HRFIRFBEMS, AML FELEMAREERIAMZED, Fitt,
AL BRI REMTRANMBRETIRAR, LI EME R
i R M 255> FHLE Z—, BB i B0 7 i B S i
AML R& 2RI FT a8, X—HERE— A AML BEANELE
T ARBRT AR,
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LEEMEVIEER

SEFE: BHIEH

15EH®#Jf: Yongsheng Bai

WXRER:

Identification and Genetic Signature Analysis of MiRNA-targeted
Region SNVs in Intellectual Disability

W

BHFSRAFE R ENERFNRE. AT FRIFZERNNER, &
BIFABL A1 F #5330 RNA 43 F (miRNA) X{E1E mRNA RIEEH S
MEBENER (D) . BINBIEVEEFFEMR. LW, HEH
TERREEXMATREFTIE 3" FRBEMRE, URAHE
HAMANEFHREERPRE,

FRER
— SEFE FRE
e e ESEIT: XF. E6)
#XER:

ASEH Rol M1/ R 4B LA FE IR 7 SR BRI A BT S R 1S
HEERFIHLEIRR

BIE T

FHRRBEEREARER, RS T SBRE S A T IARINEE. %
BT RAEEIRS RIS, SRR, BORE A ARE A
HMIngEL#M, BERAFERASICIZERREFZMEE ASE
# Rg 1@ TP Ca2+ @& RE b/ MR B 4R R & HE A 2 AR AP 1E A,
MR D SBRER IR0, AT B N KRB AMEERAETHENK
&, ANBAEKBERAR, BROERLZE,
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@) S mmmrnree
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SRFE WaE RER RER

BSEIN: RERKR. REK

R

IR EM KB ILE R &

&

BATERLIREMEARRI R, FIATOLBRIEME AR, RitT
—RFIE, WMRHEMR S BRI S, BEESIEMEHE,
RIS, A AFEM TR BIME IV S REB R FE.
MREZI: KERRE, BETAMEMAIRTESBRERE R
& MNESESMARAREM, ERTEEFRFEREEEN
RigtF=MHR R, MR TIRARERN LIBHRIME, XERATXTLLR
TEMEEESFIE MK E (BRE) FMRREIA I,

WMRER:

A Fusion of Artificial Spidroin and Mussel Foot Protein That Retains
High Adhesion and Natural Glue Formation Ability

W& T
REAMHAREBRZ R EF~RESHEMEMEENRNEER
SANE%LBEER. #NSXEBIMESRRNEZAUINEAE
BR 22 RE TR E AR B R SRk 22 Fhxt pH FIELEUERAT N im 5 C iR,
FHRTHBE —MRFF T R AL A% 4 BRI H BER MM IER
FRAEA. RINFEZEANSEYEE R pH R SURAE
BRAEE R RaeH M A7 K TE L S E S EiE RS,
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FiELEPRE (WaYing College, Hong Kong)

£EZ 4% Chan KaMan, Lam Ching Yan

§5ZIfi: Wong Wai Sum

WIXEmE:

Biodegradation of Styrofoam by Larvae of Tenebrio molitor
W&

BRCERFRBRE—FERLANIR, B8 THIREEIRN AL
NEEBEREFNRERLHE LR LA, E M ERIREEE,
RRMREETRIER (RFRER) HRTROMFED, KL
M REAHEIIRE, REUERE B EERIRA AT,
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EEE 5 (Episcopal High School, EHS)

SRFE THMH

#EH2ZIH: GangWu

WXRER:

Single-cell RNA Sequencing Analysis of Human Neural Grafts
Revealed Unexpected Cell Type Underlying the Genetic Risk of
Parkinson’ s Disease

I

EI SN ZE FIRERFE T RE, RROARIZBIEERTH]
BERE SN TIHEREXPLAEERARRE, NTHETIR
REAEERETHEEE, HRET AR BRINE. ZiRE
MHEREROFEPTSRTAEEEN.

Phillips Exeter Academy

SEZ 4% Neil Chowdhury

&S &If: Maxim Imakaev

WXRER:

Modeling the Effect of Histone Methylation on Chromosomal

Organization in Colon Cancer Cells
W&
My research explores the effect of the H3K9me3 histone

h_J

modification, which typically corresponds to inactive and repressed
chromatin, on genome structure in colon cancer cells. | have
developed a novel high-resolution polymer model simulating both
loop extrusion and compartmentalization to recapitulate patterns
observed in Hi-C. My model demonstrates that the H3K9me3
histone modification is linked to CTCF deactivation and stronger
compartmentalization and is a step toward better understanding

the molecular processes that regulate genome structure.
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AARREHTE T2 HELN KBNS RINGE RN RE, B
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BHEESIRPES. BT SE X BT AR S & Th REE A K BX
KR, HOENRZIRDLABESEZABNHFES L, FHR
Al hMERFERHEE. HEMISHRMET A, MR KRRE
ERABENTREERE.

FEARKZEMEFZ
SEZE: EFEE
ESEIT: IR

WXE:
ET GPT2 WA EFHHIAERRFEFLEWR
X BN

AENGEEXRIACEMERSBRES L EP GPT-2 REE A
R ERMRE, &E LSTM #RE9HEEIH LDA T AHTEE, ET
BTAIEGHRHESERAZERRTER, EEERETUEEL

#EE + TE2RE + PR LSRR B ECEFERS, FE
FELMEEMMAAA TSR CIENTE, AREFLZIRED, KK
BT GPT2 A ES EREHEE, JHERT MM ERmMFR 7S

HBHE— SRR T ER,
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% BB RE DI

HEARKEMBHFEHETR

SEFE RiE

ESZI0: INRE
WXRER:
SuperVO : A Monocular Visual Odometry based on Learned Feature
Matching with GNN
&Y
AR R R & 3k B CVPR2020 A9 & #7 XX & “SuperGlue: Learning
Feature Matching with Graph Neural Networks” . F{iTi§E#4
MEEAFIE M LB EiE N AR TR AN BRI, MR THE
KITTI $EE P RRAF FEME FHRFE P T ER T RET
TR, RLIERTEREMEERHE R LR, URESEESIR
FIESRELL AR FE SRR,

IEREIEERER

SEFE JFH

ESEIH: ARIE

WIXmE:

PM2.5 Density Prediction based on a Two-Stage Rolling Forecast
Model using LightGBM

E

ZERERAELSHSPHEZE, Hh PM2.5 SR EFME
RIS =E M, FTRUZIHERE PM2.5 FUNAEE R A T— #4107
MR EM, ATRESEEMER S, AW REIFER LightGBM
TIT TR PM2.5 FUNAREY, Z SR A FHIEIF: 1) X495
BB E RSN (B, ShEiFE, FEEEMBFASI) X
PM2.5 #3850, 2) ARHEBLR BT B BRI 75 3%, BT IAER
KRR STHR IR R R T LB S RO TN R B,
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SEFE: ANK

55 #Ifi: Yosef Karasik

WXEmE:

Solving Pediatric Vehicular Heatstroke with Efficient Multi-

s

Cascaded Convolutional Networks

W

AR RBEFXILEERNPECBAIXE, EXARTESD, BIFHF
ET—MHETFRFENSEEILENETFHSEZINRARIBRERS,
HIYET “Children in Vehicles” &£, &it T— 1SS ESR
BREMME, FEXBET-MEFMIREZIFE, RINTTETEN
R ER TRARFS L, LUFHEAITE, 5N RNARTHE
KREFBIREE, HEMAFEAMIKE,

WFEEREhE

SEFE MEZ

BeEM: At

WIXmE:

Coalition Control Model: A Dynamic Resource Distribution Method
Based on Model Predictive Control

E

In this paper, we develop a coalition control algorithm based on
model predicative control(MPC) mechanism and test it using
a fishing model with linear parameters. In our design, we are
able to merge or split fishing boats based on the predicative
information from the MPCwhich is able to put individual fishing
boat into coalition, and increase the fishing amount by introducing
cooperation between fleets.
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LigmEEHE

SEFE RFR

ESZIN: gl

WXRER:

DenseFuseNet: 3D Semantic Segmentation in the Context of
Autonomous Driving with Dense Correspondence

W

BETENARRANCELR, BB HBEZHARILERTF
AR RGE. RSN A EREFARREIRZONE
REBRABHATIR, IRHT—Mis &R S RGB BHLHIBL & 7%,
KBREBNERHEFRRENERES: RRBXIE, HLIME
RET— I BMEREEZATLE A BREPHRE.

EBWERFER
SRFE. REH
ESEIM. iR, BE

R
EF ScratchPl FRAZITES MM EEAEERELF RS
&

stxMmEE A BN B R, ARRIER ScratchPl B2 R, A
ZHTERAR, SRR FIRARE G, 912 T—E ST B AR,
BREIMEH. B E RS, AR ERTRMNMEZABERELEFRS,
SRELT M A M BB M ANA S IERTE, BB RRE A B KB
ARFTRYERE, &HRIEREAN BRI,
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EERDEERZESH
SEZE: FiZH
ERZIm: R

R
ETHEMRERIMIKH R A EAR
&

FF £k Electronic Line Calling (ELC) 2 ¥KEL Z2FR Ry —FhiH B
HRG, —MRABIRAS. BaiERAFEINUMEKELZEPIFET
[TZBA, EXEMEERRFELEERE / #IFSER, HELE5
LR, tyd EidiE R, HAVRH—FEFRBMIEA ELC T
L. ZAEEEF ARMKIEHNHNIE, EEERRMRENEE X
BREZMEMIKEMTE, QAN EH MRS EH R, K8
HRERMB, ZHEERESIE 81.8%, EMHKERAMAEEE—E
HIRz FART4T 1,

HERIHTERFHIE B F EFRE

SRFE: BFBSE. WEHKR iz

ESEIW: L. FRH

WXRER:

Disrupting Deepfakes and Face-Swap Autoencoders with Fine-
tuned Adversarial Attacks

WE
A HIRA R R AT E X e 7 i Adam Iterative Fast Gradient Sign
Method [Al-FGSM])3E#i %1 deepfake #1 face-swap Z#& 8!, B M
MRAMEHRZ S, NENEAHEITIIHR: X HREETEFFE
MIEHDR BT T, ¥ Addam EHBERENEIRNRLFE
LA I-FGSM, F il i3 T B 5 4> 2R BHIERR T 32417 AI-FGSM IX
TR FRBE R A% 1R TR BT Deepfake # face-swap
AI8E, IRITTHEXSELE, JHERT AI-FGSM EXEH R RAMBNE
R & Z [ T LA BE S A AN,
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HMSMNEIEFER

SEZE: BT

BEEm. %RinE

WXEE:
EFESRHESBNEFRARS AN REMENETIE
BIE A

RAEMEFR AN REFERESBAYE. HBREHHIERE
XY ABSBUEREXREFLE, AARRET-FMARHES T 5
FREIES e AR B R AR EZ M EE (SWNet) . 2827 A
NEHERFHSRIERTICER, BEF MR NFRME TR
EEFFINGE, ANEREMEMENSSHENBD, SN
fEFFIRFHEMEREERFRIRARBHTEERS, RIEEE
SEFHEMEZEMS MR LN, BIEARERNERBRK.

EXEAPEF

SRFE HEW

EEEIm: HiE

IR

Multi-Scale Visual Saliency Aggregation Network for Skin
Cancer Recognition

W& AT

ME—Fi% Brain facts AT R#HEZRIZH TiIRERNE, iE8]X
Rl SE AL IR BHIR = A T IR BB, XM BRI 4 B
RBBEETIFE. AT ERE— S IB BRI AN S E a1
H2AER, REFTREFS, EUREMRPHELITREFS
BGIRB R NAFEN— LRI, 555 S EKKERGIR, $33
REWMEFZEBGHIRELTZENE AR EOHES T, F5
Bt — S, IREERE,
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Nanyang Junior College, Singapore

S Z 5 Wenkang Xin, DiHengHoo, Deston Zi Hao Wong
§5#Ifi: Nathaniel NG

WXRER:

Ti6Al4V Microstructure Image Segmentation with Computer Vision

Analysis

W

In this report, we propose using fast Fourier transform (FFT) and

frequency domain operations to improve the reliability of water-

shed transform. We develop a systematic procedure to process a

microstructural image for effective segmentation and demonstrate

the possibility of the following microstructural data collection. We

verify the effectiveness of our approach on two microstructure

image of titanium alloy, a type of alloy widely used in industries.

The International School Bangalore
SFEF 5 Sana Mohammed

§5#Ifi: Sherwin KURI
WXRER:
Combating COVID-19: Digital Wearable Solution for Social
Distancing using Artificial Intelligence
WE
My research is propelled by the challenges Covid-19 brought to
the whole world. Everyone knows that contact tracing and social
distancing is the only solution to stop the spread of the decease.
There is very little done in social distancing. Therefore my research
is about coming up digital wearable solution employing artificial

intelligence.
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Phillips Exeter Academy
S ¥ 5 Hongyi Gao
55 2ZH: Nico Gallo

WXRER:

Heatmap.Live: Crowd Mobility Tracking and Forecasting using loT
Sensors and Transformer

W

In this paper, we develop a scalable Internet-of-Things sensor
network that captures IEEE 802.11nWi-Fi probe requests, an
indicator of crowd activity. We then propose a data processing
framework and utilize Googkefransformer architecture with multi-
headed attention to generate forecasts on upcoming mobility
patterns. Conducting comprehensive experiments using self-
collected and other data sets, our model outperforms baseline
models in accuracy and forecast horizon by a substantial margin.

Phillips Exeter Academy
£33 F 4 Daniel Hong, Hyunwoo Lee, Alex Wei

§5#/@: Diego Cifuentes
WXRER:
Optimal solutions and ranks in the max-cut SDP
W&
The max-cut problem is a classical graph theory problem which is
NP-complete. The best polynomial time approximation schemer
lies on semidefinite programming(SDP). We study the conditions
under which graphs of certain classes have rank 1 solutions to the
max-cut SDP. We apply these findings to look at how solutions to

the max-cut SDP behave under simple combinatorial constructions.
Our results determine when solutions to the max-cut SDP for cycle
graphs is rank 1. We find the solutions to the max-cut SDP of the
vertex sum of two graphs. We then characterize the SDP solutions

upon joining two triangle graphs by an edge sum.
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2020 ERHRAFERFER (BFEMERE) SRFENEE

E LM R E BRED

SEZ % B/} Natalie Xiaozhou Bai

BREIM: BFRFE

®BXEE:

Why Statistical Discrimination Can Be Inefficient: An Agency-Based
Theory

I

EXRBIRER R, BIOVEZEN—DEHFOAEREFRIT L
AR, B RIRETHRIT SRR NMETEERBEIRA
WS SEE, BITRNSIERTEEREREERTATILZE
K308, BSBAHSEFIERGE.

EEWmH—%K

SEEE Bk

1S ZIF: EX. ZihanHu

IR

Worktime Regulation and Unemployment: Evidence from Eight
Hours Worktime Reduction in China

W&

“996" LIl —EiILERBETERENSEEE. 5—EIEN
KiALE, ARMIESERFTARE? £3EE L, R ENNE
RABHNT T MEROFHEK? A RENKELHERE
FaiE, RRBITE DN DT TR IERAIFNE, EIEX T
FEREEBROMARZ L, ARRBHITERCR DKL EE
HZEERERXR,
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SEEE: SHIR. B5A
SR 5 BE

] ongmen N

= EF AR M SRR T A A R AT
WA
BRI R R T B AL BB L T RIS,
FREREIET L A EE T, B— 5L RAGIET RS, L
W4 F AR R X S R AT B R T,
RAEREF LML AT, SRR R EN 5
.

LR m A E FRR X

SRFE: FH. BB, SEH

ESEIN: IR, IREE

WXRER:

Information spillover of stock returns across G20 countries: Evidence
from a novel directional tree approach

WE

This paper investigates the information spillover of the global

stock returns across the G20 countries using the graph theory
method. By combining the Granger causality test with the minimal
spanning tree approach, this paper proposes a novel directional
tree structure that can effectively capture the core information
transmission across stock returns intuitively. The findings show that
the integration degree of stock returns across the G20 countries
shows volatility over time and usually exhibits sudden spikes when

black swan events occur, such as the COVID-19 pandemic.
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SRFLE. TXHE

BESEIm. S

R

ELBHETMELRR L ARIERMNEE

&

£T 2020 FEKFBREFEHITEN, ARFEREBBEINFEIE
RPEFMR SRR REE LSBT EMALN, FBMERIFSE
BREIT-NEERLSARMEHEE, HRBERBTAERNE
%, T AMGITHHAY 2020 FRIVE BRI MR TR, WIET#EE
HIBRUE. BERLUATEN AP S ER R R E .

ARBWE—PF

SRZFE: THEE

1BSZIM: HKEMH

XREE

E TS MK AR 3T IR ERE A R E BRI R 5 R
®

I ET:

§txt COVID-19 K& &4 mMERER X P& TIERFEREE,
ARIER 5 REXE—MBEBFREEWEER, FRT U
CRAEABIRHRAMETHRNAEAR. BIERA ERR
COVID-19 IR X R R AR B E M ELL. ZEEBEERT
RER BB ARESR, FIRELENKIHTE RRT AAHER
THERURANSREFEARETRRIEAR.
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LigmRAPFMER
SERFE. RER
EFEm: S

R
EREIRFR AT A E VBB R R BTG
&

AN EFERER FEIRAFI A —DE AR A AR —— NSRVAR
A, ISEIE 2% R BB SR AR AR E 2 SR KA AR AT R
FERFIE, FRRA, RIROMEBREFRRA TR A,
BRI S EH B TAMEINAIAT SSRER AT RAA LR LR,
RIPIEERPEERITERS. WD ERNBFRERFERS
RS AEMEEBR “FgK” xS RIATA R HEF R

EBEAEWEER
SRFE. WRE
ESEIm. BR

wXEH:
“FTRERISL SN0 TiE? B F =R A
X &

FREARMEEEDRZPENPREGERL. wAEFEL. RE
ez EEHETD LAPETES, BEROWE FTHRRIE R
AlfE, FEZEE W ZE S AT EMEL. HREI, FTHNIZE
B A BRTE FRIEER (ERESEL, RAFNEEERE TR
REMARMAHFHRMEER. BN, REEMAERNTIRLE
ELH miatt i EEREERUMRE R ZEHPETEHA
ATRE, XWAR T HEZFREIREPLRTE.
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LB HERIMEARFLER

SFF 45 Joanna Tan Yingxin

158 2&fi: Zihan Hu

WXRER:

Fertility Policy Relaxations and Female Labor Market Outcomes:
Evidence from Universal Two-Child Policy in China

W

This paper examines the effect of fertility policy relaxations on
female labor market outcomes, using evidence from the Universal
Two-Child Policy in China and data from China Family Panel Studies
(CFPS). Making full use of the event study and differentiated
research methods, we quantified the causal relationships and
women’s employment and income. The result shows that the
policy had minimal effect on the employment of women who have
siblings. However, compared with the control group, the average
wages of the treatment group had been decreased.

RN

SRFHE: M. HITE. BEX

ESEW: TEE. TiEE

WXRER:
HERETERELZZPEREF—ETF AR STHRE
WESH

IR

ARITEII X K AR IER BB BRI T, IERA TR S X B IRITALRYT
&, B RHEE RN SRR TLEREE., £AEIREEN
M IERIERBIREIE, BINEZAFEFHERELVERETRR
HEFREREN. BRANEEREVRSTEPIIZRESE
iR, HEEREVEAEEE BINBANEREVBREKRSREGH
BRIHFTTEVE. SZHEMBRE O BEEEHIE, @
FREREWIRSREMRSKE, BERARAEHE,
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FEXMERBERX—BSMAEHE, RET "WHR" (DIP)
BEERECARE, FETEMERBMETHE "WHA" =14
FHRE BEERAEEERFAGIRITHLESTREA, "Wima"
bt ‘BHR" ERNTREEERSHAETR, I, "WHR" AIUE
R MREMNEEUMNEE, NTIEEREEMR SR T
FEERRTE.

FARmERHRFE

SRFE: ZRRE. BFLR. aEA

ESZIN: INEHE

WXRER:

Market Reaction to Corporate Philanthropy in Response to the
COVID-19: An Empirical Study in the Chinese Stock Market
WE

2019 ERIBRBFEEMER, ARHEE PELXARDAHHERE
IR, XHETHRINHAR B ——ARARBITALE RN
REXNARMENZNE, £ REED, KARPTEE —RTH
TERAH REEE. RURE. EXRBETEHFSHLEL: 18
BITARNARMEREEEZN, FERAEW FAEBELES
EERF. ERRAMREMRESHR, ZRMNORREHTALR
EEERHESHREATENEIN, MRS AAME.
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T SMNEIEF R
SE=Z 4 MaJulia Ruolan

\

ees

§5ZIfi: Hui (Frank) Xu

WX

Deglobalization and debt pricing: The Case of Brexit's Influence on

British Corporate Bond Performance

BILE T

AXEEMEERREHNRELAGRFREREENUARRFLIT

HEMAEFNHEIT A BT, EFANEENREBR/ N _RIER
B, ¥ 2016 £ 6 A 23 BREBRKARBEREARDRHFRERE

MEFLITENERTA, FHFBESENEFHTERIEZAEERER
E—hAERITTE—TRLZEER, ERERA, HREELQF, BREX

PERREARALZITHGESWERET KX, Z1TE8RD, IEREER

BRFEMR TR A ENREARDRHFRANE L, M REAR=E

TR GAEAI N,

United World College of South East Asia, Dover

S8EFE: DavidlLu

15E8®#If: Sergio Parreiras

WX

On Optimal Favoritism in Asymmetric Competitions

BT

In this paper, we investigate the effort-maximizing favoritism rule
in asymmetric two-player contests with all-pay auction technology,
while accommodating fully flexible favoritism rules. Under the
complete information scenario in which both players’ values are
fixed, we find that at the optimum, the weaker player with lower
value is extremely favored. This finding illustrates that the extreme
effort-maximizing favoritism rule certainly decreases winner
diversity in this scenario of complete information.
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The International School Bangalore

S3Z 5 Ayush Goel, Sanjana Ganesh

85 If: Sumita Tambi

WXRER:

A Novel Near Real-time System to Estimate Impact of Sudden

Economic Shocks (such as COVID-19) on the Economy
&Y

In this paper, we develop a near real-time framework to estimate
the economic impact of such sudden shocks like COVID-19 at any
geographical level. We use novel data sources, specifically satellite
recorded Night Light and Electricity Consumption data to check
the accuracy and real-time of the framework. The result shows
that it could revolutionize the way governments, policymakers and
stakeholders receive economic data, leading to more rational and

proactive decision making.

Phillips Exeter Academy

BEZ 4% Yunseo Choi

15E8®#IH: Scott Duke Kominers

WNRER:

On Two-sided Matching in Infinite Markets
BT

In this paper, we lift a number of classic results for one-to-one

matching markets, such as group strategy proofness, comparative
statics, and respect for unambiguous improvements, to infinite
markets via the compactness theorem of propositional logic. In
addition, we show that two versions of the lattice structure of
finite markets carry over to infinite markets. At the same time, we
prove that other results, such as weak Pareto optimality and strong
stability property, do not hold in infinite markets. These results
give us a clearer sense about which matching results are the most

canonical.
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Northfield Mount Hermon School

SES % Betty Yuxuan Zhang

185 &If: MarkC. Foley

WXRER:

High School Sports Participation and Mental Health Benefits: Do
Girls Benefit More?

&Y

Many American teenagers suffer from mental illnesses, but
participating in organized sports is a promising intervention to
improve adolescent ‘s mental well- being. This paper serves to
examine the relationship between high school sports participation
and adolescents ' mental well-being by using regression and
instrumental variable analyses. The data are from a nationally
representative survey of high school students in the United
States. These findings are discussed in the context of declining
sports participation rates among U.S. school students; school
policy makers could implement more team-based extracurricular
activities to promote the mental health of students in U.S. high

schools.
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