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The 18th NAPROCK International Programming Contest,
Takamatsu, Japan (NAPROCK PROCON 2026, Takamatsu)

INTRODUCTION

NAPROCK has co-sponsored the College of Technology Programming Contest (Kosen Procon) since 2008 and has
sponsored the NAPROCK international programming contest in Japan since 2009. This year, the 18th NAPROCK
International Programming Contest is held with the 37th 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: Oct. 10 (Sat.) - 11 (Sun.) , 2026
VENUE: Sunport Hall Takamatsu (Takamatsu Symbol Tower, 2-1, Sunport, Takamatsu, Kagawa, Japan)
PARTICIPANTS: KOSEN students (who participant in KOSEN Programming Contest) ,
and students in foreign universities/KOSENs/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, operation instructions
/ documentation preparation, speech and presentation skills, and so on. The operation instructions 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 (NAPROCK)
KOSEN Co-sponsor: Technical College Association
Supervising college: National Institute of Technology, Kagawa College

Judging Committee: KOSEN PROCON judging committee
Foreign Participants: ~ VNU University of Engineering and Technology (Vietnam)
Hong Kong Vocational Training Council (Hong Kong)
KOSEN-KMITL (Thailand)
Mongol University of Science and Technology (Mongolia)
Mongol University of Science and Technology,
Koosen College of Technology (Mongolia)
New Mongol College of Technology (Mongolia)

Secretariat: NAPROCK
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University of Tech-
nology - Vietnam
National University

Ngo Xuan Truong

Nguyen Van Nhat. Nguyen Dang Khoa.
Do Thai Son

Special Prize

of Lights and Appliances Using AT Person
Detection ~

Mongol Koosen

Munkh-Ochir

Special Prize SunSqope 31_) ~web-based Solar power KOSEN-KMITL Krlttamk Metasit Sodsup. Anyamanee Songkittiphong.
Planning Using 3D measurement~ Srithanasarn Pentow Prayoonkum
Smart Energy Saver ~ Automated Control
Sergelen

Bold-Ochir. Dorjbat. Gevaanorov

Ecosystem Signal Translator (EST)

Erkhes Enkhbayar.

Special Prize ~Translating Natural Soundscapes into Nev}v{(l)\glé)rrzgol Anujin Undrakh | Bayarsaikhan Baatarkhuu.
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P-kun

Cloud-Connected Robotic Desk Companion

9 4 Thanakrit Nilsuwanwong
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KMITL Witchaya Thaveepun

Shinya Oyama (¥ 3)

1. Background and Objective

Elder-care workers often spend significant time on repetitive
tasks such as reminding residents about daily routines,
encouraging activities, and checking whether they have been
completed. Such tasks are simple, however since they are
repetitive, they add workload of care staff

P-kun (shown in Figure 1.) is a stationary robotic assistant
designed to support these routine interactions. It automates
the initial reminder and activity interaction while allowing
caregivers to remain responsible for situations requiring

human assistance.

2. System Overview

P-kun is placed beside an elderly resident's usual resting area
and connects to a cloud-based caregiver system. Caregivers
can schedule reminders and activities through a dashboard,
and P-kun receives these events over the network.

The robot is built around a Raspberry Pi 4B running Ubuntu
Linux and uses a 7-inch touchscreen and speaker to present
information and activities. A lightweight local application
manages the interface, games, and communication with the
server, while ROS 2 independently controls the robot's

physical movements.

3. Robot Interaction

When a scheduled event occurs, P-kun changes from its
resting posture to an interaction posture to attract the
resident's attention. It has audio announcement and displays

the corresponding reminder or activity on its touchscreen.

Figure 1. Aspect of P-kun

In addition to routine reminders, P-kun provides simple
touchscreen-based games designed for elderly users, such as
pattern matching, memory exercises, and other lightweight
cognitive activities. These activities are intended to provide
enjoyable interaction while encouraging simple cognitive
engagement. The system can record activity results such as
completion and performance and send them back to the

caregiver dashboard.

4. Conclusion

P-kun combines a physical robotic interface with digital
elder-care management to reduce repetitive routine
interactions for caregivers. Rather than replacing human care,
the system is designed to handle the first step of routine
reminders and activities, allowing caregivers to focus their
time on residents who require direct attention.

Through this approach, P-kun aims to provide elderly
residents with an accessible and engaging interaction while

supporting more efficient use of caregiver time.
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1. Introduction

Steel bridges require regular inspection to identify damage
and maintain structural safety. However, conventional
inspection can require significant human effort and may be
difficult in elevated or hard-to-reach areas also the inside of
the steel bridge that can not be seen.

This project proposes an Al-based magnetic-wheel
inspection robot that moves on steel bridge surfaces and
performs localized inspection using controlled impact and
vibration sensing. The system collects vibration data from
the steel, analyzes the signal using Al, and provides
inspection results through a mobile application.

By combining robotic movement, sensing, Al analysis, and
digital reporting, the proposed system aims to make bridge
inspection more efficient, systematic, and easier to manage.

2. System Overview

“HIBIKI-#" SYSTEM

Fig. 1. System overview of the proposed bridge
inspection robot.

1) The magnetic-wheel robot moves along the steel surface
and reaches the inspection point. (2) The solenoid produces
a controlled impact on the steel, and (3) the vibration sensor
measures the resulting response. (4) The ESP32 collects and
sends the vibration data to the Al system for condition
classification. (5) The inspection result is recorded together
with its location and visualized as a heatmap. (6) The Flutter
mobile application displays the inspection information and
supports inspection history and automatic report generation.

3. Key Features

A. Uses magnetic wheels to move and stay attached to steel
bridge surfaces.

B. Uses a controlled solenoid impact and vibration sensors
to collect inspection data.

C. Uses Al to analyze vibration signals and classify the
inspected condition.

D. Records inspection locations and displays the results
using a heatmap.

E. Provides a Flutter mobile application for monitoring and
reviewing inspection results.

F. Generates digital inspection reports to reduce manual
documentation.

4.Application and Impact

Fig. 2. Mobile application interfaces for bridge
inspection.

The proposed system is designed to support steel bridge
inspection, particularly in areas that are difficult or time-
consuming to inspect manually. The robot collects
inspection data at different locations, while Al assists in
analyzing the collected vibration signals. The mobile
application provides a simple way to monitor inspection
results, view the inspection heatmap, review inspection
history, and generate reports. By combining robotic
inspection, Al analysis, and digital documentation, the
system aims to reduce manual work and improve the
efficiency of the inspection process.

5.Conclusion

This project proposes an Al-based magnetic-wheel robot for
steel bridge inspection. The system combines magnetic
movement, controlled impact, vibration sensing, ESP32 data
collection, Al classification, and digital inspection tools. By
connecting data collection, analysis, visualization, and
reporting in one system, the proposed robot aims to reduce
manual inspection work and improve inspection efficiency.
Further experiments will be conducted to evaluate the
accuracy and reliability of the proposed system.
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BandFlow
Break it down, wear the flow

23
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1. Introduction

At technical contest and workshop venues, participants
often need to add or adjust a task step without a free hand
for typing. BandFlow addresses this with a wearable task-
delivery system: an ESP32-S3 wristband that shows each
participant's current step and lets them add a task note by
voice, paired with a Raspberry Pi 4B hub that uses an Al
engine to break work into subtasks, all without requiring an
internet connection at the venue.

Figure 1: BandFlow System Architecture

2. System Overview

BandFlow consists of a single ESP32-S3-based wristband
and a mobile application backed by a Flask REST APl on a
Raspberry Pi 4B hub. The wristband communicates with the
hub over Bluetooth Low Energy (BLE), receiving subtasks
and displaying live progress without a network connection.
Task data is stored locally in a SQLite database on the Pi,
and an Al task-breakdown engine (Claude / OpenAl API)
converts a short instruction, typed or spoken, into a
structured subtask.

Figure 2: BandFlow Mobile App Interface

_
‘ ‘
e K -
. -
“
a==s| .
[Emvessymm) ' = '

3. Core Functions
3.1 Al Task Breakdown

A short instruction, typed on the app or spoken into the
wristband, is sent to the Pi hub, where an Al engine (Claude
/ OpenAl API) parses it into a structured subtask with clear

ordering and, where relevant, dependencies. This lets a
participant describe a task in their own words instead of
manually building it step by step.

3.2 Voice-to-Task Input

When typing is impractical, the participant holds a button
on the wristband to record a short voice note through a
built-in 12S MEMS microphone. The clip is buffered in the
ESP32-S3's onboard PSRAM, compressed, and sent to the
Pi hub over BLE, where it is transcribed and passed to the
Al engine to become a new subtask, no phone required.

3.3 Live Progress Display

The wristband's display shows the participant's current step
in real time as the hub advances the queue. Subtasks with
unmet prerequisites are shown locked until the required
prior step is marked complete, keeping the on-screen
sequence accurate without extra input.

Figure 3: BandFlow Wristband 3D Design

4. Hardware Design

The wristband is built around an ESP32-S3-WROOM-1
module (8MB PSRAM) driving a 1.9-inch display and a
vibration motor used for step-change and idle-reminder
notifications, with a TP4056/MT3608-based circuit
handling battery charging and voltage regulation. All
components are housed in a compact 3D-printed case sized
for continuous wear during a multi-hour event.

5. Connectivity and Synchronization

The wristband and Pi hub maintain a persistent BLE
connection while in range. If the link drops, the wristband
keeps running its current task locally and queues progress or
voice-note data; on reconnection, queued data is flushed to
the hub before new subtasks are accepted, so no progress is
lost.

6. Impact and Conclusion

BandFlow demonstrates that hands-free, voice-capable task
guidance can make hands-on technical work easier to
follow and keep on pace, while remaining fully functional
without a mobile phone or an internet connection at the
venue.
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WELLDESK

Sit better, sip more
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1. Introduction

Long desk hours make us forget to hydrate and sit properly,
leading to fatigue and back pain. Welldesk fixes this with a
smart coaster and posture-sensing chair pad that quietly track
both habits and sends gentle nudges making healthy
behavior effortless throughout your workday.

Uter ot Gk

Sonart comter Ponture ced
Mydraton whedue Postare snaiyun

LED abert Paptic abert

Mctew spp
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Figure 1: Welldesk system architecture

2. System Overview

Welldesk pairs a smart coaster and posture-sensing seat pad
with a companion app. The coaster tracks your water cup's
weight and pulses a light to remind you to drink or take
vitamins on an optimal schedule. The seat pad monitors
spinal alignment and posture, vibrating gently when you
slump. Both sync to the app for daily wellness reports.

Figure 2: Posture sensor

3. Core Mechanism

3.1 Posture Hardware

An MPU6050 gyroscope detects spinal angles while FSR406
force sensors in a seat pad measure weight distribution. An
ERM haptic motor provides vibration alerts for poor posture.

3.2 Hydration Hardware

An XZ-S46 weight sensor with an HX711 amplifier tracks
liquid intake, while built-in_LEDs provide visual reminders
for drinking and taking vitamins.

3.3 App Integration

Sensor data syncs wirelessly to a Flutter mobile app,
displaying real-time metrics, posture tips, and daily health
analytics.

Cood aftermocn,
Heogh

\

Figure 3: Welldesk mobile app interface
4. Innovation

Welldesk is the first system to integrate hydration,
medication, and posture tracking within a single ambient
hardware ecosystem, requiring wearable device or manual
logging while employing unobtrusive cues to maximize user
compliance.

5. Conclusion

Welldesk shows that low-cost sensors and machine learning
can automate hydration and posture care, embedding
wellness into the workday rather than adding to it.
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HEXUDON Agent: A Parallel Algorithm Portfolio

Scored by an Exact Simulator
Reg. No. 30081 / OSU / NMCT / Mongolia

L Approach

For our own score each day is deterministic: opponents cannot
touch our stock, and road conditions are known when the day
begins. We attack it with four search algorithms in parallel on
sixteen CPU cores.

2. Exact Simulator as the Sole Arbiter

Our foundation reproduces the official rules exactly: the
reflection/action phase split, source-cell movement cost, cell
occupancy while in transit, and stock contention by agent order.
It is validated against the worked example in the official Q&A,
and every candidate we generate is scored by it, so our objective
cannot drift from the server’s.

3. Reliability, Not Average Qualit

Scoring is lexicographic: distinct udon types outrank the daily

type total, which outranks servings — one missed type

outweighs every serving in a match. We encode this exactly in

64-bit integers, then optimise for reliability: fifteen diversified

lanes, four of which never exchange solutions, turn a per-lane
e k

success probability p into 1-(1-p)".

EastUniversity

1. Introduction

The HEXUDON field is modeled as a dynamic weighted
hexagonal graph, with each cell as a node and edges connecting
valid neighboring cells per the official layout rule (even rows
shifted right, non-torus map).

2. Implementation Method

2.1 Pathfinding to Udon Spots

For each patrol car, the system generates multiple reachable
candidate routes using Dijkstra/A*, with an edge -cost
dynamically computed from terrain movement cost, fuel
consumption, road condition, predicted congestion risk, and
remaining daySteps.

Rather than choosing the nearest spot, each candidate is
evaluated with an expected-reward model.

success_probability is estimated from reachability, remaining

Iveel Enkhtur

*ﬁ ;E y j\ }l/ Tuguldur Dashrentsen

Tsetsenbileg Altangerel
Soronzonbold Nachin (¥ H)

15 parallel search lanes
Held-Karp Beam

l]‘rnpu\c

Shared incumbent (best so far)

11 xSA 2xLNS

l\:\ ery candidate

EXACT RULE SIMULATOR

decides what we submit ~ no approximation

Fig. 1 Four algorithm families propose; only the exact
simulator decides.

4. Cross-Day Planning

Fuel carries across days, so greedy per-day play strands vehicles
later. Each plan is credited with the types its end state could still
reach tomorrow, bounded below one real type-day so it never
overrides exact scoring. On fuel-scarce maps this removed our
variance entirely.

5. Results

On the contest machine: 7.2x search throughput over one thread,
no data races under ThreadSanitizer, and a valid plan within 2.3
s even in a five-second window.

;E y j‘ }ll Munkhbagana Munkhtur

BEK

Bilguuntuguldur Purev-Ochir
Khuder Altangerel (¥ &)

fuel, refueling support, stock availability, and the chance another

patrol car reaches the spot first.

2.2 Strategy for Maximizing Udon Collected

The solver performs adaptive daily re-planning with multi-agent
coordination. Patrol cars are assigned to high-value spots while
refueling cars act as mobile support units, in several stages.

A local simulator reproduces the official processing order (fuel
consumption, movement, udon acquisition, refueling, traffic
update) to catch timing errors before submission.

Figure 1. Sample route visualization.

Rendezvous
\N\ §5 e
‘ 5 : b @
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was Refucing-car support route ‘ Pond (blocked)




Perfect Dominance

1. Introduction

The problem provides a hexagonal grid map where multiple
teams compete in a multi-day match. Each team controls patrol
and refueling vehicles and must coordinate their movements to
collect as many udon as possible while managing vehicle
constraints and limited resources.

2. Algorithm

We use the Adaptive Large Neighborhood Search (ALNS)
algorithm, consisting of two main components: Space Search
and Evaluation.

2.1 Space Search

We first generate an initial plan using a greedy strategy, where
each patrol vehicle moves to the nearest available spot until the
end of the day. Starting from this plan, we repeatedly destroy

part of the solution and repair it to generate a new plan. If the

Nguyen Tung Duong
llg\gj?; Hoang Quoc Viet

Ma Thi Chau (¥%H)

new plan has a better evaluation score, it is accepted. This
process continues until the daily time limit is nearly reached. For
refueling vehicles, we similarly use a greedy strategy to visit
spots where patrol vehicles can meet and refuel. The same
destroy-and-repair mechanism is then applied to improve their
routes.

2.2 Evaluation

The evaluation function considers both current performance and
future potential. For the current day, the three objectives of the
problem are prioritized hierarchically, with Objective 1
receiving higher priority than Objective 2, and Objective 2
higher than Objective 3. In addition, we consider future potential,
such as the remaining fuel of patrol vehicles at the end of the day
and whether their final positions provide good and advantageous

starting points for the following day.
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