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The 15th NAPROCK International Programming Contest,
Fukui, Japan

INTRODUCTION

NAPROCK has co-sponsored the College of Technology Programming Contest (Kosen Procon) since 2008, and started
to sponsor the NAPROCK international programming contest since 2009. This year, the NAPROCK 15" international
programming contest is held with the 34™ Kosen Procon. This contest aims to promote flexibility of thinking through
programming, at a very high level. At the contest, students from kosens or universities compete with each other by
utilizing knowledge and ideas in information processing technology they have learned everyday of their lives. It is
required for them to make full use of the latest and evolving information processing technology.

CONTEST INFORMATION
* DATE: October 14™ (Sat.) - 15" (Sun.), 2023
e VENUE: Sundome Fukui (5-1-1, Uryucho, Echizen-shi, Fukui, 915-0096 Japan)
*« PARTICIPANTS: KOSEN students (who participant in KOSEN Programming Contest), and students in foreign
universities/institutes
* EXAMINATION METHODS:
Themed Section and Original Section:
Both of the presentation and demonstration will be examined by the judges. The examination standard includes
originality, technical capabilities of systems development, usefulness, ease of use, manual/ documentation
preparation, speech and presentation skills, and so on. The operation manual and program source list will also be
reviewed.
Competition Section:
Each team competes according to the answers to the designated problems.
* AWARDS:
In the Themed Section and the Original Section, the following prizes will be awarded.
Grand Prize: 1 team, Second Prize: 1 team, Special Prize: several teams
In the Competition Section, the following prizes will be awarded.
Champion: 1 team, First Runner-up Prize: 1 team, Special Prize: several teams

PROCON WEB SITE:
NAPROCK Official site: https://www.naprock.jp/
NAPROCK Facebook page: https://www .facebook.com/naprock2008
KOSEN PROCON official site:  https://www.procon.gr.jp/

SPONSORS and SECRETARIAT:
Main sponsor: Nourishment Association for Programming Contest KOSEN
Co-sponsor: Technical College Association
Supervising college: National Institute of Technology, Fukui College
Judging Committee: KOSEN PROCON judging committee
Foreign Participants:  Singapore Polytechnic (Singapore)
Hong Kong Vocational Training Council (Hong Kong)
Hanoi University of Industry (Vietnam)
King Mongkut's Institute of Technology, Ladkrabang (Thailand)
KOSEN-KMITL (Thailand)
Mongolian University of Science and Technology (Mongolia)
Mongol Koosen College of Technology (Mongolia)
New Mongol College of Technology (Mongolia)
Secretariat: NAPROCK




TR

EEEFEMARES R RE

AECREY b U T3 7 5 P 2
B oR 3

B3 4AMEEBEEMFRT TS IIV T ar T A Ve, ZEESEMERGEA R EME. NPO RH 7 03> 585 H Wl
(NAPROCK) OB THMETEEF T LA REFIFLLEVET,

HAEEMER (ME) 35RO 5E—HORM Ty VT BR AT o TV A SR ERE T JE SETEAR A
bETE58EEH), HHEARIINLOMEEHRT T, KEARLEMIY FAMRAER L EMLCEHEAIEROS %
RAEL, ABDRII 2= =Y a v HOBRRLEM B HEOMEZ2H-TBY T,

TFTIOIMEDHERIZEY, BROBOEMBMEESILL, A/ RX=FT47%bD - TP EHBT TV I=7I128 5T
HOBE BN OB LB IZF LT, A2V TFTAMIEEEDPHEO TR Z E2 L, HHLBEEMIIBITI274 77
FEMETLINEE) L TAEN: - MBI ZECA720070 Y27 hO—2T, #HL TRV RV F =Moo Feik k%4
KM LET, 19904 CPIL24EEE) KOS, SET34RBLADETA FEABAMHL VB LTS,
FEERRHEREN SV ZFTVET

ARRETE, TEEZBHIHC T — 2R ARSI TY, 7+ <V A BEWE T, REEDNEFICT S d 3
WHfEE L, [AtLoScon]hgt:] LT ERM. BHEM B LOHETM O TOIM 2L 3,

AU FWMTBALWALETHORKIAHLHTH, MRS TR TEIHEELLRIOITREL, HN—F &V 7
OFMPBE LR EDTLE Y F =3 av b FEV AN =Y a v # RETAARPZIGTROT UNLEMBFELTEY T, &
FRICH S EO A SUEN BB - 8IS - BTy, ZLTHRBEOHEHMBBLEDOL NNVOEIZELTWIZEZTEb0LE-T
BUEF, LI EIALIBHNZLE T,

CTHRIBEWIZEELCGHREA, RBA, REERE, BT, 7YYV IR, fHREERAS, @Lh, s
BT, WSTLTHHE RS, BT HE RS, MRS LAHINEG S, MR IR 5 —, B OF 2 - BUEK,
WERE, BBV EFLGEFORHAITRUEHPL T ETLLHIT, TEITITH2rboTHRERBRE BIIEZT
W TR AT Rl EE SN EITRAROE. TERTHLIMIIEHEORA) HRELEZCOHIME L AT —
I AN =Dk L TCHROEHE T3NSI 72 S5 L2 TOBRILIVEILEL LiFE 3

5




BEIEEFIEBEA
BE 701V RE/MEHS (NAPROCK)
BERIRS

Ze sl

AT FIANANOREL—BEE LT SH TR 5I07aryFAMILR > EHE PR - TEWD L2, fmthEds
FELLTHBENSEI4AEE T DOF vy F 7L —X 3 [HELoZcod TN ] THY. LLDRE - KK EZ AW
B LTREZMMEL. BEEOIERZR TV BEDEHTES ZLITIICEBREN L LT T

UDTFIETTOIDNFLAINICT HMIIEL L) RS THEL ., K425 ISR SN Co D iEEEZ R Lo2OH ) 95
SARIISRITAE R AL PSR ERETEE RV FE L2 ZOFHMICLOBEABRIERR T — Y 2 BEHNERTE LT LT, FSIT, WHE
ThoolZd M2 E L7z Lol HWHOBEMZKOME, EHOMME, FB7— 7 RA KW T2EMEMR DS T S RN O
MEIZOWTDIRIHEINT VWL EZATHY), FAIFIS, AL DPMAINEZ L) 20 L0 ) HIZOWTHiEmIEA TV E T,

mE O OB - BT TlE. 22 7 A MORMELWI SRR OMANE. AR SR EESTHIEELCE
L72o GO REDVERMIZH Al Z TG L72ERD S 20D LT EAD, STAEEA, RII)EHAEL WbILS X9 AT,
HRMECENAEROFEEEZBLT BEEDOFED [coDWEEME | 2t Tz &7 nE nE 5,

BT, ZORZOMMEL. EEESHEMERESG SR, TUaVENFRBROBKTO TRNESNFERETIEZIT T
RREFLAGEHEHOBMEOBINCIALDEHEL., WOFTLTLIYEHHL LT E T,

F72, HBERBHOBERTIETEEDI S ERICBI AN S, ZOTEHFIE AL FIF T R# oS 5D
HYFAo

WBIZHRDFLA5 HARZID FLRFREIAEHSEZ L TWLHICH -oTD, ARKESIBWICBHETEE T,
BV RO ABLIOTHRE TS0 ZTHR, TRODOBWEHFLT T, ZRETENOIVIEHBL
FLLBIC, BHABIVEHEO, DWTREELLTAERMEO#EDLDI—EO T BHCEAL RIF #EEE s
TV ET T,

TOIVRITRERKRE
I TR MR R
BRI =

B3 4MAEEESHEMFR IO TIV T Ay FANOBMICH ) THREHL T Ed,

AR IR HIL BT O R H IR IR (Vo F—24H) ([CThfEsnE T, Zoligkamid. [KB=9%>] [#
¥l T2 kLT ET, oo PRI THRIEDL O Friz] Mk sh,. 791 rery—fit
RTVA VIR iR WHIEODD I EEDORBLAM B RO L LTOHREDIH->TVE T, FSIILEEEOLH
HSICT ZBRAH L7202 52 0 LT A DG L WA TH Y 7,

XCAKREI AL ZcoDHEN: ] 2 AL ¥ F—<I2 30D TEbI, B DB H Y F L7z HEAMO [+
YA VTHEAMTH LWEELA] Tk, ICT Z2EH L2 [HLWELA] 285 A0 AFHETCEDOLIIH: EIFTdns
O [HELA] T, Foo HHEZT - CHAMNRERZHFHVEG I BHRMO AR T LN TEE A, SHITHHIR O
O FITE LTHON 2 —RAMEREIRICHRAL [T nfetk] LELUTTONEHEEFRMTIE. A2 &9
SEEEIOBIY) 7 — 22087 bIE T, WTNOFMDEERELEOMAINLTA T THREDL) B TERHAIN LD MAFS
n¥d,

ESICAKRAIE, #1510 NAPROCK EERFar 5y 7 ar FAMNSFEBRMES L, 24, YU AR —L, EXI), N}
Fo, FEOSHE]L1F =238 LET, KEEBEUTHEARLERRREZRDOONLZEZHA-TEY 95

WRICRDETHARREOBMIIHDTLCITHRE. THEVWZEFLEHER, S¥E0BH,. KEEkIcBuTiE
HEHWEET LR T a SR E RS WAPROCK) 048, FEAZREOER, UNIIBILZREAHBIIHILYEKR
b ZHRETH IR W Z2EF LI, BT, ST 2 I COBBRE OB LELHL BT EY




A=BE

i
i

10141 (1)
8:30~ 8:50 BINH WA
9:30~10:00 PBI&AK
10:10~17:14 FVLE¥rF— a3 Y& GREIRM - HEIBM)
12:00~17:00 BHEHEM (77 —AMAT—=V -2 Hh FRAT—Y)
17:30 ~19: 00 ZAERKE

10A15H (H)
8:30~ 8:45 BhNFHiEAHE
9:00~12:15 FEVAML—VarvEh- - v 27 VESR GLEM - [HEBM)
8:45~14:45 HEPIM (WHEEHE - 77 A F VAT =)
14 :45~15:15  HEp
15:30~17:00 M&RX

2RI IR ERERZRE

5 34 MR IR X ICB W TO AR ESINAA - BHOZRMAED 720X 7 T A P2 E L9 REELD AR
WA DM E LTHAR ORI FEIEL £

RO AL A - BRM ORI [RFERM ] EAED, FEEICT S & AR OB 2479 [ AE

HEL, KMLLROBE BT, MM EAERMoTh 2 B 10 F—2HmE E R L5

F7o. ZINAF Lo EREST L7200, 1014 H (1) 17:30 ~19:00 124XV M=)V« A4 VAT —VIZBWTF
AR AR ERE LT T KL LTIZA ARG REZT, ZEHMODABLTBEIITOT, ZIESMILES v,

Sl

H W 10H15H (H) 14:45~15:15
EEE C [EEANIARLISREIIIMN TV DN ?
OB AL B I B KR
e R AHZOZONEXT Witk Ke gt K
M ttjigip RFAGHRALE W R4 K

BN HEF XLy ITEH0E, EDXHICEbND? HET Y

™

ZENETIEEANSORVICOEDL L, BitEEH S RER2Y O e s I
25 [FHLVEHEG] 128) 3,
M IHBEZ T 2RI EHE, AR ELKIC K 2 (IR B0 g

e, WRA T OX o= BIER, REMSE LT LT LEET >

o .

R B




BoR W%

B

KYiHb+-

MY
g

A5+
=R

e 2 W

it
i
43
K
B
s
il
T
B

i 1
ok

(=3

AILE{_A

i ] B S

Pl
(L5}

B4

AT
il
B
ZE:
PS i
T

QIES
ZEHI
e
Eva

o F W o w
2B W > > 2

it

BEEERS

FARRE RS LR KR AR
BAGHARL R ER - IRELAR H%
B Sty VY 27 A X $ifT % CTO

ST A B D N R

AR E AN K BER T e E BN ISR %

WHOR%: R - S Habiiise t ~ ¥ — BT R - #d%
7 RNV A RNT T = IR Ak RENGH %

& 4EBlueship — Y AR&DF — A 7V — 7k # CTOF 7 1 A
MRS T > v — Jelindie B ) 71 EBE BE
HASHT A - T2 - U= HHAR ANF =7~ AT v —
BT Lil S 2 7 2 LR Bd%

BAGHARL R E - AIRE LR H%

27 A Moz 7R AHE

—HALEEAN V7 by = T SRS

&AL AGEST BRI+ ECTO

RIEBMFHERT BAEmisehe SR B TR e

T8 F = Rk AR

MAEHIIZ VAT LA D AIT—F—E AL AT 1 HE
HREHA >~ 7 4 a 2P B A AR AR

F— 24 7 KA EH CTO

WA v 7+ T 2HH AR REIGH AL R

B 7 0 — F) — 7 BIFEATE BT SBCRHZELIHM =¥ v =

&

%
K

4\\

7

HXEHNTTF =% 74 F vy V5 0y — fify a7 o —%—

NHK A74 T7HEMFE av7ryrr/uay—kryy— 7MY a—Y gy BEHE

BRA ST A T2 27—y FHIEAREE IR R
PRAZHENSD B 5 58 AT B

¥ v 7Rk &H #iTiR CTO

NPOIEN EHORKEHS X I Uihe BlF

Al &4tDMM.com By ACE 3360 IEREE V-7 <A — T v —

MRA&tH Yy —2—3— 4 77 V= 3 YRR BIATE
X &ttjigip =¥ ¥ =7

TV—=FVATA T —

SV —Fy MRS S<6A V7 =% v MR ik
A SHFIXER Technical Trainer

(FA-FNE

PRI )




sHERAR (1F)

s m x4
- el

\ Bip M E E R EEEE. /
o1 02 03 04 05 01 0 03 04 05 J
06. 0. 08 09 10 06 07 08 09 10 /
— ERREN ENEREE e
o B I 127 W U " 1z' 13 i s
CHOETLY 16 17 g g 2 6. 172 18 19 20 FL¥ el
e ERENN
21 2 0 Z B U B |
N BREBMTET-2R BEBMFET-R
e ,.//@:‘
\-? N > = ) 7:7'_.—'_{ e = IS’&




THERAR (2F)

N Adadd

iq%{;§3m2

EaR~oBHI | |
FRRAIGICT
l sHMoLET

N ‘l]:f.-—: -
L L F A
FaIavpReN

o
y
W ) 30 a0 b




BEJOSIVJAVTAMNEROREE

E34MEEEE SO IS5 EE, mibE ST
DRI ET T IS B WA Z B3, 4 K&
PREERP 4 57—~ HEEM5 17—, SEEM 5 55—
LDIREEN DY, TRz MM L 7HE - HHEM&207—
. WIS 5F — A DB L) AEDPE N ST FE J
IND. BALREOPTYATAOBMEISHERICELF
THEI)ESNTZBBREMDO RO TH Y, RIEHHFL
FIFETS

ST, INFTOEHETTI VRO OWT P
LEF, AT X MOFMEFMIT— AL F N 4 a5
M da s (DN [REEES]) T3, [HEASOM
RIS E ARSI BB RB S H Y. TEHL
HHABICHEDLL EEEEOHEDONED e OFRAIIZE
LMD EIToTVE L, ERITTIESH. ZOFRER
ZOWERBETEFOBEAZNREL/-TurI3I 07
I FAMORESRIREN, Co&sERAELTAI T
ANDFEFREEPWEENT L2 AV FAML,
WLERE AT D ISR 3 A WEF OB R H E - FAEDOIRD
AR EDHWSH Y T L7205 HESFOXELTHIR
WAL F =R HOLMEZ ORI LIz e
HOWEWLHY F L7

H1RAkSE. 1FEMOMEmIHMZ R CRER ST
SN L. &E4 1 EEOREDNS, TREEZ T
HEFRM107—~, EFM6 7 —< AR I AT L,
P OARRIE, BRLFICLTHTFIv IR/ LD 5
. ELBROTRWEDTL, INEEMO—EIEY 7
VLT NIANST TaO—F %2 L5 EDFEZFLEONTL
720 1IN OIS, HEFEQLTEITHEDKEL
), NEDTELTETVIET,

W, B - HHO 2 TAY— L2 AR Y FATY
P ESMRE D SBHRM AR, STEPMMAHITERML
TVIET, BHEARDOARNVNELTEETHELEDIZ, HEE
HCHEDIHNTET L2 E4EKREH SRR (FE
) BAEOEREH L[ E LTSN, IRIETIE. HED
LAY Y FAMEEOFLE RS TVET,

B HEICEREZ B ESHIIBWTIE, BlEN: - sk
T HHENORY AR KD SN TVE -, Al
MHBEOTOY 27 bO—2E LT, HETOI L KEL
MEPEFEONTVWET, FOHNERT20, EHO
A2 BATERTL LD MENSTLE Y F—T g
VHEELTFEVAN =Y arFEAEOM G R, FAEICK
LEHDOBEZR >TSSV E L2 BHEEATH Lm0
S8 BE S uv s e LToOBRE IOy O E v ®E
HWL, THEHE L CEEEBE TS993 7 a7 AME
TRASZMVLTRASE, SHI0aOE5R57E
%’)Vcb\i@—o

E2MRENSIILIEI LD THRIEZIBY., FHANAE
POITBHOCHREE (R SRR REE) %, o
KEDSIIBEHEM 2 &M CCERE E 2 Wi 720
HEIZH0FEL, B25HAKENLIIRBE. RKIBEE
By E2TRIREDHIFELT, HE33RKEIBIETVY
WITO®REEG->TBYE9, F/2. 18EEEE-2 1 HH-
2 2 AR5 - 2 5 ET M O REHENEI~7HH D
DCOHARRE (WHEBRHEKEE) 28GEZ2HLELL, £
DOMNZD T T DEE R RN THE VM2 & R Hn
72720 TCVWET, 52 KREHEE b AT aay THS,
() HARTHHBBME» S THHFTE . (—Hh) HHL
HELSPSEIHEELZHEBLTBY T,

—h. BESEEISLTEBLTW 202t EER
EOBELELELEEO—DOTT, HET O IIFE1EK
A0 (3 A=V FNarV¥a—rV 72T HE (5

(—tt) V7 =T »oBREBEELTWEE, Hikk
TN WTBYET, HIRKFIE6 N R —
PL7ZREMBETT A, RETIES0HZBAALLDTH
BEWZTAE9100E L, o <ATIZALHH
CHEZEHLTBIES, SHICEE S uar2HETS
Y e FEENE AN (NPO EN) SE 703 i E K
SV 2 04E 7 A O 221 ), 1 9Mk&H
SIMEFIAE LTI ELZ, b, BENIKZS N
HEASEILOEHHPODOTKELRHSTEIHL- DL
K LTB T,
TaarOEEALb#EATHE T, EIEAETIEF—A
M7 HE10RKRE TIREEANFETRM O RESEZ
BF 2O REITONE L ZLTC FHEI5RKETIE
NI FLDON AL TRRFEZIZLDTH—T U BHTZITA
. INFT XML, BTN, HE BE. 4, YL —
T YUAR=N, FEOTOOEE I SHERTO 0
F—L P EEARBIAZTVE S, T2 E20RKEID,
NAPROCK H7urs53Iv7ary A b #RERMEL T
9, 52, HB30EAKATIZ, BEIOI L AEELIZY)
WAL (N4 D REFL) TOREBERESOFERIAFm S,
AR &SRR M O AL AEF — 20BN T TLZAN
BT F 7 AV R JEGIE G R O 52 B X0 T H B i
WEHIEEZRDFE L, BB, E34RKEZITOVTIE, EFHE
KEEFEFMEE 2D, ALY 2F —20BNHETFES
nTBhIEd,

wEIC, RIROAAREFZ Z5EHHLEOT AN F L
MO LZERELT BESOa 2L L4 D3R
M EME HIEL ISR EE L2 nEEZTBENET,

%L | BAfiE4E B fik B Ti#ESY
10 | SER 24 BRI 7+ —F L8
52 |FRL34E| Kol H T
3 FRCAME|] iR FO LS
B4 ER5 4| AR AL HRAT v
5 M | SFRL64E|  EIl B LR HOL
856 ] |SERCT AR AT i i e B T
70 PPC8 AR | dbduTh JEIUN L
81 |SFRK 94F | KRR RRmEH L
590 | SERR104E | WA B A Py
5100 | PR 14E Rili AEH A
S50 | TR 24 il SRHE R A
1200 |SERCI3AE | SRR 5 Bl g AR AT A2 v B
130 SRR | &Pl )l AT 22 v T
140 | SPRSAE| AETA HR EESE
1500 | SERC164E | BT Hli s HR AT
160 | SERLTA | kTl KT HH A
171 | FRSAE | Oz drili | Sk AR ES S (R
180 |SPRCIOME | HEIll L HALEE Gii)
1910 | FRG204E | Wb AT A Je e B FLIA
S52000] | SERC214E | ARHEE AT HNICIC
21 |SERG224E | E I FL A
fE220] | SERC234E | BRERT | B R | BETTRA SUERE
$52300] | SERC244F | KR MTH L AL EE B (S
52410 | SPRE254E | I JB)IE AL RERGESEE (R
552500 | FR264E | — T —EE | BRI 7R (iR
261 | SFH274E | R jugons AL RS (R
SE27I0] | SERG28AE | Il BT | AR (R
§52810] | FIK294E | JHE T KISwafnms | #RERREE (1D
552010 | SFRC304E | kT o i ey 2 AL RS (R
5301 | A FIICAE | HRRkT R AL FER R (A1
3L | AR 24E | v I4 v TN FrIA4
32 | FI 34| v IA v Bk H 5 Tro4
53300 | 4Rl 44| Ei HEG TG
553410 | 4F1 5 4F | BT fa ke AL RERREL (i)




30w w30 ma2m w33 30w PR~ B (IR
Y
WRND | FI | QU | GRAD | FIe | OUEE | GRAD | FIeh | OREE | GRAD | Feh | OREE | GRA | Pl | OEEE | 10 | 20 91 |85 1081 | 1101 51300 | A5 140 | 51560 | 451601 | A170l | 451801 | 45198 | 552084 22 2 2 25| 2 271 2 24 3 21
L fir| 1 2 1 1 2 1 1 1 1 1 1 1 1 1 1 1
[ 4 1 1 1 1 1 1 1 1 1 1 1
a |1 1 1 1 1 1 2 1 2 1 1
L) o 2 1 1 1 1 1 2 1 1 1 1 1 1 1 1 1
N sl o] vl [ 1 ER T T I AT AR AR NI AU RN IR AR I I vl
wlo 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
filfr (% 00 1 1 1 1 1 1 1 1 1 1 1 1 1
ey (L) |1 2 1 1 1 1 1 1 1 1 1 1 1 1 1 1 2 1 1 2 1 1 2 1 1 2 1 1
B " 1 1 1 1 1 1 1
L] ] 1 1 1 1 1 1 1
£l B2 1 1 1 1 1 1 1 2 2 1 1 2 1 1 1 1 1 1 1 1 1 2
3 W1 1 1 1 1 1 1 1 1 1 1 1 2 1 2 1 1 1 1 2 1 1
N w2 2 1 1 2 1 1 1 2 2 1 1 2 1 1 1 1 2 1 1 2 2 1
L 5 1 2 1 1 1 1 1 2 1 1 1 1 1
A E | 2 1 1 1 1 1 1 1 2 1 1 1 1 2 1 1 1 2 2 1 1 1 2 1 2
# LA 1 o1 1 1 1 1 1 1 2 1 1 1 1 1 1 1 o1 1 2 2 2 1 1 1 o1 1 2| ©1 1 2 1 [« 2
® L] 2 1 1 1 1 1 1 1 1 1 1 1 2 1 1 1 2 1 1 1
b3 " 1 1 1 1 1 1 1 1 2 02 3 2 3 1 1 1 2 2| 2 1 1 2 2 1 1 1 1 1 1
ERRES 3] 1 1 1 1 1 1 1 1 1 1 1
w8 K ) Ve | 1 N 1 1 il 1 e 2|2 1] 2 1
4 n 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 2 1 o1 1 1 1 1 1 1 1 2
] #| 2z 1 2 2 1 2 1 2 2 1 2 3 1 1 2 2 1 1 1 1 2 3 1
L3 2 1 1 1 1 1 1 1 1 1 1 1 1 1 2 2 2 1
i il 1 1 1 1 1 1 1 1 2 1 1 1 1 2 1 1
L3 o1 2 1 1 1 2 1 1 2 1 1 1 1 1 1 o1 2 2 1 2 1 1 1
BOHOE 1 2 2 1 2 2 1 2 2 1 O2 | 02 1 1 o 3 3 3 3 1 02 1 C 1 O3] 4 2
Ed L4 1 1 2 1 1 1 1 1 2 1 2 1 2 1 1 1 2 1 2 1 2 2 02 1 1 1 1 1
» L 1 1 1 2 1 2 2 1 2 2 1 1 1 2 O2 1 1 1 3 1 1 1 1 1 1 D2 3 2 1 1 1 1 2 1 2
L] 4 1 1 1 1 1 1 1
% I N 1 vl | v 22| | 1 1 1
LU ] 1 1 1 1 1 1 1 1
* el 2 1 2 1 2 2 1 1 1 1 1 1 1 1 1 1 2 2 2 1 2 1 2 1 3 2 2 3 2 1 1 1 1
w2 |21z e vl e | 1 2|1 | o 22| 2| 4|1 |2 foo2 1| 2 v2 |2 | 2|1 |0 2
il o 1 1 1 1 2 1 2 1 1 1 1 1 1 1 1 2 1 1 1 2 1 1 1 1
USSR B O 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
£ 2 1 1 1 1 2 1 1 1 1 1 1 1 1 1 1 1 2 1
e i 1 1 1 1 1 1 1 1 2 1 1 1 o1 1 1 1 1 1 1 1 1 1 1
i w1 RN vl [ 1 1 1 RN 1 10 1
KB W& 1 1 1 1 1 1 1 1 1 1 1 1 1 2 1 o2 1 1 2 1 1 1 1 1 1 o1 2
] Wl 2 2 1 1 2 1 2 1 2 1 1 2 2 1 1 1 1 2 1 1 1 1 2 1 3 3 1 1 2 1
FN ()| 2 1 1 1 1 1 1 1 1 1 1 1 1 1 1 2 2 1 1 1 1 o1 2 1 1
F (R M| 1 2 1 1 1 1 1 1 1 1 1 1 1 1 1 2 2 1 2| 2 32 32 32 J1 2 J1 2 1 3 o1 2 o1 2
B}oom w1 1 1 1 1 1 1 1 2 2 1 2 1 2 1 1 1 2 1
oW &1 1 1 1 1 1 1 1 1 1 1 2 2 2 2 2 2 2| 2 2| 2 1 1 1 3 )2 1 2 1 1
“ P 1 L 2 1 1 1 1
now ok vl vl 1 1| o 1 I I I I I 22 ||| 1
i w1 1 2 vl 1 1 1 1 1 2 1 1 v 1 1 1 L 1
kR H| 1 1 1 1 1 1 1 1 1 1
o ® 1 1 1 1 o1 1 ]
WA (EA)| 2 2 1 2 1 1 2 1 1 2 1 1 2 2 1 1 1 2 1 3 3 1 1
WA AR 1 1 1 1 2 2 1 1 1 1 2 1 1 1 2 2 2 1 2 1 2 1 1 2 1 2 2 1 1
x i 1 1 1 1 1 1 1 1 1 1 1
L3 o2 2 1 1 1 1 1 1 1 1 1 2 1 1 1 1 2 1
woR B L [ [ 1 1 1 1 2 NN 1
i L4 1 1 1 1 1 1 2 1 2 1 1 2 2 3 2 3 2 1 3 1 2
m R 1 1 1 1
WAL &N 1 1 1 1 1 1 1 1 1 1 1 1 1 1
USRS N 1 o 1 1 2 1 1 1
oy 1 1 1 1 1 1 1 1 2 2 1 1 1 1 1 2
v N 1 1 vl 1 1 L 1 1
E] Bl 1 1 1 1 1 2 2 3 2 1 1 2 1 1 1 1 2 1 1 1
ES 1 1 1 1 1
[ 1
" ] 1 2 3
st {57 |57 a6 a0 o |as |5 |s|a ||| s 6 16 | 18 {10 |18 |16 [20 [ 20 |20 |20 |22 |21 [0 [ a0 [ a0 | a0 | a0 | ar a0 | a0 | a0 | a0 | a0 || a0 | a0 | a0 |10 |0 |2 |00
165 8 18 128 152




£330 2EEFE OS50 F7 A RERBER

W ERREEF
Em%ﬁ 74 MV L feEH H PER
DA I == NI TR = ¢
?% H 1E% Iigr? & % S MR NP TFaE, H K
15 3 FOA . Al g | T P BLEN FURS
¥ % m g g |HEXELLENT B NI g e i e
ErEHRERESS
#H OF R B B
i . S o | RS T REIE BB AR R
% 75 H|Voice Cat TN GERW) | 4 %= M
" ” s . I — B RIR SR A B,
i3 il # | OMIAI BRI —3 W BhZe. SEE A
el . - ZHE . TH WwOdh, AN 3,
" 2 | PaOn - e R k. N WL SR CHE
s il P00z A%z 2 ParkOnline — fk MR EOR R BRI, LR R
. . | Maru Vatu Possible " - BTl e, FRdH Eclk. g R
R LT ts s RS i s
B 5853
ﬁ@%ﬁ? ZA4 MV L %4 TREHH TR
OB KRB
4 3 7 H
B #H L H % &) BEEIA S b B KA BRI, =Y AL,
#HoOF B’ OB H| -RRICoR BEBUE- - B 3 = [t N N V2 ER S I 2
w AN oW E s
#oOF % O H
‘ e | iMakel - o Bl K, R Bk, DN BEK
% % B syouhatia g rce o feattemm - | =0 | RN D e gp
" 0 | Vegeoku Hirp SRR, BA B, B2 g,
B R e x v oqa—svay- | O B T e g
" il # |HEALTH KEEPER HBI%, FIJF AR | BP0 38 il B8ffi. MR R AL
| SandWitch SR . R 2&3%, (LR FikE, A mUE.
s Al B tales of sand arts — SHIE | FR AIE FiG A T K
- . | Walking Helper . s Ky B, BHE . EE KGR
w # B CRamccibhaliiio Al PIEA e s 6 E
Az oBFd
EOD%*’I ZA4 MV HE TREHE VER A
X ORE # =Y
54 B ?1? H
o RN
R | 1otEseT ar s aemRLET KWK | QN P | IR M R KL G S
ErEREE®R
# O OF R B B
- - " - . T RS, I &R,
B L Wy | rre Sl RJE AZ CHALEUNKIT THANASINE
£ = B | g5 EL TN LDDL Y 72 AT WA W | AR GER =B i A
F§ il #|WHITE SPACE At FE g | g0k k. IR ER. SR K
F§ il HIBNBIZEEN D HOFEE ) Jenl Ditg ma | R A B EA BE K
F§ il H A VGIE S M 3 | Hp Ak B, 0 Hell

10




NAPROCK 14th INTERNATIONAL PROGRAMMING CONTEST
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Champion 10fEd e 7Tur 0% mIELET PN EATN FEH P A B, bR K 4E% HS
- T - - O ORI, P &R,
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= . A ENIR
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9 | NABASE il L e e A
Tu—3&74—F AL T av . T SR M (14R) . TH Bt (34R) . KH FIAy (148)
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Joint Draw T -, - N e (A4 g -
17 e e N Bl BE—E | A% 4R, LR A (36)
18 CYBER WARS - Kl b FA (54F), i BE (54F). AT IR (54F).
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= Y AL vF—) 1F
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9:07 ~ 9:14 2 8 14 20
9:14 ~ 9:21 3 9 15 21
9:21 ~ 9:28 4 10 16 22"
9:28 ~ 9:35 5 11 17 1
9:35 ~ 9:42 6 12 18 2
9:42 ~ 9:49 7 13 19 3
9:49 ~ 9:56 8 14 20 4
9:56 ~ 10:03 9 15 21° 5
10:03 ~ 10:13 KA 10 45
10:13 ~ 10:20 10 16 22" 6
10:20 ~ 10:27 11 17 1 7
10:27 ~ 10:34 12 18 2 8
10:34 ~ 10:41 13 19 3 9
10:41 ~ 10:48 14 20 4 10
10:48 ~ 10:55 15 21° 5 11
10:55 ~ 11:02 16 22° 6 12
11:02 ~ 11:09 17 1 7 13
11:09 ~ 11:19 PRE 10 43
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TWET, FEHEEZLZT DL TRAED TR Z
EIERC SRR S TV E T,

T THRAE, MRRHEITEEZ T, RiFAETa
o= gyl LN TES [1-POST] #1E%
LET,

2. BE
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A Virtual band

Napatsakorn Kamutchat
9 ,r—é—% Pattanun Maneekoolphan
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Thanyawarat Pawasopon (¥ &)

1. Introduction

Playing music as a band has limitations being that all
members have to come together and play. Thus,
occasionally members would also find a struggle to come
together or even to find the time to come and play
together. Virtual Reality could help us with the
experience. By having people at different places, a beefy
wifi connection and a good computer and camera,
‘Virtual Band’ ‘s system will simulate a band being
played live. With you being able to choose your
instruments and also able to play them instrument-less.

2. Related works
e  VRchat
e  Paradiddle (VR drums)

3. System realisation
Required resources (at the moment)

e VR headset (in this case we use Meta Quest 2)
Computer

Strong Wifi connection

Camera (A phone is also able to be used)
Electronic pedals (for drumset)

4. Flowchart of how this application works

I Waiting in the | Click exit
button

Plano setting |

Play musk in
the studio

4.1 System structure

This would become an application. Upon entering, you
would join or create a server. Choose your instrument,
and it’ll connect to the server to play with other people.
You could also click on settings to change the instrument
settings or quit at anytime.

5. Used software
Unity, Blender, Visual studio code

6. Runtime Environment
- Unity runtime, Meta Quest 2, camera(s), electronic
pedal (for drums)

7. Development Environment
- Unity 2021.3.7f1, Visual Studio code

8. Roadmap and Improvement

We’d like to develop and implement a guitar into the
system. As it is one of the key instruments of a band. But
it is also the hardest to do. Whilst that, we’d also consider
improving the connection to have the least lag possible.
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1. Introduction

In contemporary times, there is a concerning trend where
individuals are experiencing a decline in their proficiency
in native writing skills. This phenomenon can be attributed
to the excessive utilization of social networking platforms,
which is having a detrimental impact on their respective
cultures. This issue is particularly pronounced in the
context of Mongolia. In the year 2025, the government of
Mongolia has taken the decisive step of transitioning from
the Latin and Cyrillic scripts to the native Mongolian script.
Concurrently, there exists a noteworthy proposal to
develop an application aimed at expediting the learning
process of this newly restored script. This application is
envisioned to serve as an effective tool to facilitate the
acquisition of the Mongolian native script in a more
efficient manner.

Furthermore, this innovative learning application
possesses the potential for broader applicability beyond
Mongolia's borders. By addressing mutual script-related
challenges faced by other countries, it can be tailored and
adapted to cater to the needs of nations grappling with
analogous linguistic and cultural preservation concerns.
This, in turn, has the capacity to foster collaborative
solutions and contribute to the sustained safeguarding of
diverse cultural identities.

2. System Guide

Within the primary framework, the system will function in
the capacity of utilizing your mobile device as an
electronic notepad. Its primary function will encompass
the monitoring of your writing proficiency, subsequently
tailoring exercises commensurate with your demonstrated
skill level.

Finish

3. Potential

This system possesses the capability to be seamlessly
configured to accommodate various specialized languages,
such as Arabic, Japanese, Korean, and others. Its principal
emphasis lies in augmenting your grammatical acumen
within the selected language context.

4. System Working Process

In the initial scenario, the mobile device assumes the role
of a writing platform, wherein it assesses your writing
proficiency and subsequently assigns skill-oriented points
based on your performance.

[ -

checking...

Finish K d0%

B -

5. Implementation Method

This program aims to provide valuable assistance to
individuals who possess a genuine willingness to engage
in the acquisition of knowledge. It is particularly tailored
to those who harbor an interest in mastering the Mongolian
native script or any other languages, with a predominant
emphasis on enhancing their proficiency in writing and
grammar.

Furthermore, this initiative is poised to contribute to a
reduction in paper consumption, as participants will have
the opportunity to utilize their respective digital devices
within the framework of the program. This digital
transition aligns with environmentally conscious practices,
thus underscoring its ecologically beneficial aspect.

6. Conclusion

The elevation of Mongolia's native writing skills is pivotal
for the nation's continued progress and influence on the
global stage. By investing in educational reforms,
cultivating a culture of reading, and leveraging digital
platforms, a future wherein Mongolian writers contribute
significantly to literary discourse and knowledge
dissemination can be envisaged.
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1. Introduction

In today’s highly digitalized society, many youths are
isolated from each other, and fixated on their devices, thus
succumbing to poor mental health. COVID-19 has
exacerbated this effect, causing many youths to feel isolated
from their peers, and worsening mental health states. It also
helps build up a supportive community of friends, helping
people dealing with conditions that may relapse.

2. Overview

“Gift-O” offers an engaging way for users to be there for
their friends. Users can check on and cheer up friends with a
few clicks, as well as send gifts for any occasion.

3. Feature Description

3.1.1 Mood: Check In

Users can set their mood on the

application home screen by

specifying their mood via an emoji,
and they can unset it at any time of their choosing. Friends
o~-__ and close friends will be notified
« about their mood change via a

notification.

3.1.2 Note of Affirmation

Users can write a note to encourage themselves. This note

will be displayed on the Home Page.

3.2 Gift Editor

Users can create meaningful

gifts for their friends in the gift

editor. It has a wide variety of
options, such as the “Flowers”, “Stickers”, “Notes” and
“Activities” categories. The editor is designed to allow
sincere gifting without hassle. With a click, users can make
desired components appear in the workspace. Users are able
to drag the components around and arrange them however

they like. After that, they can save their draft, or send it to a

friend.

3.2.1 Activity Generator

If users want to spend time with a loved one, but are unsure
of what to do, they can use “Activities”. In “Activities”, after
choosing which friend they would like to spend their time
with, Al will be used to generate activity suggestions (based
on the 16 personalities of both parties) that both parties will
enjoy. Users can then send their friend a customized activity
to set aside time to do the activity together.

3.3 Friends system

[, Gift-O supports a friends system where users

.
: % can make friends with each other, enabling
a° them to give and receive gifts from one
another. Friends can be made through requests

« » . known as “Friend requests”.

3.3.1 Close Friends

Users can click the star to level up their friend to “close
friend”. This would allow users to be notified about the
degree of their close friend’s mood change, unlike friends,
who will be able to send gifts but will not get notifications.

4. Application Structure

The “Gift-O” application has been developed with Kotlin for
Android. It is compatible with Android 7.0 and above. The
application utilizes Firebase for its databases and storage. It
also interfaces with a serverless backend in Cloud Functions
and Cloud Messaging, for tasks such as Tumbleweed mood
notifications.

3. Conclusion

With “Gift-O”, youths are encouraged to express their
emotions, encourage one another, and share personalized
gifts with each other. Unlike platforms currently in the
market, it focuses on positive interactions between peers for

better mental health through strong social support networks.
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Abstract

This project introduces an innovative stress reduction
application that utilizes virtual reality (VR) technology. By
integrating Mediapipe, Scikit-Learn, and OpenCV, the app
accurately captures therapists' poses. This enables guided
stress reduction exercises in virtual reality, while also
assessing the patient's stress levels for informed

consultations.

Keywords: Stress Reduction App, Virtual Reality,

Interaction App Development, Unreal Engine

1. Introduction

In our fast-paced world, stress has intensified due to events
like the Covid-19 pandemic. This project addresses stress
management by combining VR technology with automatic
posture assessment in an app. It provides immersive stress
reduction and precise posture analysis, evaluating correct
exercise execution for better preparation before medical

treatment.

2. Tools and Methods

The app integrates Mediapipe for real-time gesture tracking,
OpenCV for rendering and segmentation, and Scikit-Learn
for classification. Meta Quest 2 and Unreal Engine 5.1 create
personalized  meditation  environments,  enhancing
engagement. The application system and usage are
illustrated in Figure 1. Users perform stress reduction actions
while the app records activity using an external video
recorder. This recorded video will be used later for automatic
pose assessment. An in-app stress reduction scene with

animated sphere breathing guidance is demonstrated in

Figure 2.

3. Conclusion

The proposed VR and pose estimation application offer a
new way for stress reduction, providing immersive
experiences and real-time assessment. This innovation holds
substantial promise for enhancing mental well-being in

today's stress-laden world.

System Components

~ o @o -

Input Processing Output

In-App Procedure

Set User Breath
Time

v

Processes for Stress

E> Reduction Therapy

1.Muscle Relaxation
2.Butterfly Hug
3.Breathing Meditation

O

External Procedure
2. Video-Based Pose Assessment (from 1)

External Procedure
1. Recording User Activity

End

Figure 1: System Components and Application Usage

Procedure

Figure 2: In-App VR Breathing Guidance for Stress

Reduction - Example Scene
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Introduction

Key cards or fingerprint scanners are commonly used to
check attendance. What if we don’t remember to bring the
keycard? Using a fingerprint scanner can be very unsanitary,
and a pandemic isn’t helping matters. Biometrics is the most
effective way to monitor employee attendance. Iris scanners
come to mind, but they have been shown to be deceptive.
Face scanners would be the best option for preventing false
attendance. In order to avoid unnecessary contact for
hygienic purposes, face scanners are used. While face
scanners are quite more complex than fingerprint scanners
and voice recognition, they are a much more secure and safe
way for attendance. Discord also gives unlimited cloud space,
so looking at past messages will also be possible. In recent
years, an increasing number of people have been using
Discord, a well-known multi-platform communication app
where people can hang out and talk/chat. Because Discord is
quick and simple to use, some members of the younger
generation may want to start managing their businesses on
Discord servers. Our idea is to develop a discord bot which
can be used to manage your office/school for check-in and
more. The bot will be coded to handle commands sent by the
face scanner via API, and MSQL.

Related Works
-Visitor management
-Personal identification

-Access control/Check in management (For example,
KOSEN-KMITL student dormitory)

-Quality of life bot features (checking your undone
homework, etc.)

System Realization

Equipment required: 1. NOTEBOOK COREi7 x 2, 4.3
INCH FACE RECOGNITION x 1, WIFI INTERNET
ROUTER x 1

Programs used: Microsoft SQL Server (Python), Discord
Bot (VSC, Python), DS-K1T343MWX Face recognition
scanner (Coded with C#, and Python).

System Structure

Our idea was to develop a discord bot which can be used to
manage your office check-in and more. The bot will be
coded to handle commands sent by the face scanner via
API. Below is a flowchart of the process.

Visualization of the Process is shown in the diagram below.

Rauter

Face scomer The whermet

i‘-"-s';:-z- \eed/ o .

ey

-~ ———
-

Example of data setup for Personal info screen:

Example of output on discord screen:

Overview of Future Development

The hardest part about developing the discord bot itself is
the coding, as more features are being implemented into the
bot, its complexity and potential for bugs and glitches
increases. There are many other obstacles and coding
challenges we will have to face, but this experience will
turn us from being just the clueless users of discord bots to
the creators of a discord bot of our own.
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1. Problem:

The problem was a board game that takes points by seizing
territories by building walls, playing between two players.
Because of that, we explored a few ways that are written down
below.

2. Exploration:
We tried Brute force methods like minimax and encountered

issues in large-state space games due to the exponential growth
of possibilities. These methods exhaustively search through all
potential moves, becoming impractical for games with complex
branching and deep states. So it’s not compatible in our case.
After that, we studied Al

3. Why Reinforcement Learning from all other Al learning
methods?

Reinforcement Learning (RL) is well-suited for board games
due to its ability to learn strategies through interactions. Unlike
supervised learning, which lacks feasible labeled data, and
unsupervised learning, which lacks feedback, RL navigates
game challenges.
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4. Why Monte Carlo Tree Search for Board Games like ours
(from all other RL algorithms)?

Monte Carlo Tree Search (MCTS) is favored for board games
due to its balanced exploration-exploitation strategy, adaptability
to partial information, simulation-driven decision-making,
iterative improvement, and suitability for sequential gameplay.
Unlike other RL algorithms, MCTS excels in complex game
scenarios where long-term strategy, uncertainty, and dynamic
decision sequences are pivotal, making it a powerful tool for
mastering various board games.

5.Main learning algorithm: Self-Play + Monte Carlo Tree
Search + Deep Neural Network

In self-play with MCTS and deep neural networks, agents learn
by competing against each other. MCTS guides decision-making
based on simulations, and deep neural networks estimate values
and policies. Through iterations of self-play, agents improve
their strategies, making this approach effective for mastering
complex board games.

6. Tools and environment

Language: Python, C++,

Deep Learning Frameworks: TensorFlow, PyTorch
RL Libraries: OpenAl Gym, Stable Baseline
Simulators and Environments: We made our game in
Python using pygame library, and Jupyter notebook
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1. Introduction

Our software is created to help team players by providing an
overview of the game status, suggesting craftsman movement,
and facilitating communication with the API server. The
software is built using Processing, which is a Java-based
programming language and development platform.

2. Overview of the Development:

Our team has developed a range of tools that help teammates
determine the most effective game strategy. The system can be
divided into two main parts: the user interface and algorithm.
2.1 User interface:

We have developed a user-friendly interface that enables the
team to effectively interact with the software during the game.
The interface displays important information, such as the castle,

walls, territory, and craftsman status, and provides real-time

CoreMind

1. Introduction

An efficient algorithm that guides our builders’ every move.
With a united front, we present the key features, algorithmic
approach, and potential future enhancements that define our
algorithm.

2. Key features

Building Strategy: One of our primary strategies involves
identifying key locations to build Walls that can lead to the
highest scores.

Destroying Strategy: The "Destroy" strategy is carefully
integrated into our builder action plan.

Strategic Action Prioritization: Our algorithm empowers us with
the ability to prioritize actions based on strategic importance.
Whether it's building structures, making calculated movements,

or dismantling enemy defences, our algorithm chooses actions

Lau Wing Yin

Chau Ka Tai

Lam Long Hei Jason
Choy Shu Sang (¥ H)
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VTC

feedback to the team. Additionally, the system includes an

algorithm that provides recommendations for craftsman
movement. Furthermore, the system handles authentication,
errors, and exceptions appropriately when making API requests.
It ensures that the software adheres to the specifications.

2.2 Algorithm Overview:

The software consists of two algorithms to assist team players.
1. Decision-Making: Algorithms that can analyze the current
game state and suggest optimal moves for each craftsman
movement.

2. Castle Control: Algorithms that focus on castle control and
defense. The software can suggest the best craftsman movement
to protect the castles, build and destroy walls, allocate craftsman
efficiently, and prioritize castle capturing or defense based on the

current game situation.

~ )= Gal-Erdene Chinbat
:E*Sﬁi:l t}lj Ulambayar Luvsanjargal

Khuder Altangerel (#8)

that maximize our potential score.

3. Algorithm approach

Shortest Path Calculation: Leveraging sophisticated pathfinding
algorithms like Dijkstra's, we calculate the most efficient routes
for our builders to traverse the terrain.

Dynamic Score Evaluation: Through simulations and
computations, we predict potential scores for different action
sequences.

Strategic Building and Elimination: Our algorithm strikes a
balance between building structures for long-term gains and
strategically eliminating rival structures.

4. Future enhancement

Our team foresee these enhancements to refine our algorithm's

capabilities: Reduce time complexity, Predict opponent’s move.
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L. Technical Approaches

In this section, we present two solutions for the current
competition.

1. The first approach involves employing
Reinforcement Learning (RL) and training the
model using the self-play technique.

2. The second approach entails utilizing a semi-
automated gameplay system in cases where model
in the first approach proves inefficient.

a. Self-Play Reinforcement Learning

The training loop is illustrated by the following diagram:

!
T \ Callback
[
R 3
s koo wpo
Loglc | el |
—_—
. .

The network bank stores previous versions of the agents to
pull into the Game Logic as opponents.

Nguyen Tien Duy
2;; Nguyen Duy Minh Quan

Ma Thi Chau (% 8)

PPO updates the current version of the network being trained
and fires a callback that saves the network to the bank if the
current version has outperformed previous versions.

The self-play wrapper converts the 2-players base
environment into a 1-player environment that can be learnt
by the PPO engine.

b. _Semi-automated Gameplay System

The semi-automated game play system mainly based on
humans giving future actions to each Craftsman. By using a
simple Breadth-First Search (BFS) algorithm, Craftsmen
independently determining the shortest possible moves to
execute assigned actions.

11. Functionality

We use python, flutter and related libraries.

The system serves the following key functions:
- Retrieving match information and transitioning
between matches.
- Providing the next move and sending the results.
- Offering manual strategic input, or allowing the
system to autonomously determine the next move
and send the results.
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