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AUTONOMOUS BEHAVIOR TREE GENERATION

USING DEEP REINFORCEMENT LEARNING AND MONTE CARLO TREE SEARCH

ABSTRACT

This research introduces an autonomous framework for planning in robotics by generating Behavior Trees (BTs) by integrating Deep Reinforcement
Learning (DRL) with Monte Carlo Tree Search (MCTS). While BTs have proven effective as planning tools due to their modularity and reactivity,
existing automatic generation methods often struggle with scalability in complex scenarios that require larger trees, which lead to more exhaustive
searches. The proposed system employs a policy network that constructs BTs node by node using a prefix tree string notation, with the network
being iteratively improved through MCTS-guided exploration and supervised learning. The framework is evaluated on a mobile manipulator robot
performing search tasks, delivery tasks, and search-and-rescue tasks in a simulated planar cave environment while managing battery constraints.
Performance is assessed using a reward function that considers successful deliveries, object discovery efficiency, execution time, and energy
management, demonstrating the framework's capability to generate sophisticated and adaptable BTs for complex robotic tasks.

OBJECTIVES

® Develop a framework for Behavior Tree (BT) generation that combines the strengths of Reinforcement
Learning (RL) and Monte Carlo Tree Search (MCTS) to automate the creation of BTs for mobile manipulators.

® Evaluate the proposed BT generation framework by analyzing search space size, computation time, and task
performance, comparing generated BTs to manually designed baselines.

® Investigate the impact of the reward function within the framework on the robot's planning capabilities.

METHODOLOGY

Learning Module

Given a set of possible behavior nodes, the key concept of the proposed approach is to train a policy network that constructs BTs node by node.
The dataset called experience is generated using MCTS.

o o = k = Ste
Experience Generation using MCTS 1 = Terminal Step

Policy Network Loops to create more samples 7 = Temperature Parameter

! " Nisgoa) N

sy e ——
p= fa(S) D/\ (g_,,\.‘.-.m)
Probability Distribution

l__l_| Li Sampled BT Evaluation Backup = 7™ over possible nodes and its position on

when
s = state which is the latest BT
p = the probability distribution over . - - — ; -
] . e Select acti hich If state s, has not been visited before, Update edge statistical value for every k< L:
possible nodes and its position on the Behavior Tree | Select action a whic update its prior probability ) i
latest BT o = argmax (Q(s, a) + uls, a)) p \ Fo (se) N5y = N{spoiy) +1
6 = neural network parameters = L) = JodSe): W(sp ag) +— Wisg,ap) + R

the latest BT

oo Pis gy Vs Then, execute the BT in s, to obtain the
Ll i TOTEF T reward R. s, a5)

Select a node with the highest probability to expand the Behavior Tree
CURRENT PROGRESS

System Overview

The current phase of the research focuses on developing the
framework outlined in the system overview. Progress to date Learning Module Simulation

includes the completion of the simulation setup and the TS Reward [~ 1 Function Task Progression
development of BT nodes. — Robot

Battery

Simulation Setup | Semsors | Voliate

i i X . . i Behavior Tree Details Voltage

The simulation has been implemented using the Omniverse : e Sensor
! ondition

Isaac Sim physics simulator platform. ! Sensor Lidar _
i Data Observation

Data Black Board
Situation| MU

Sensor Data

Force
Sensor

"1 BT
N Controller Actuators

Manipulator Mani Cmd.| Manipulator

Call Cmd Controller Actuators, Action

The simulation The mobile manipulator robot roror Mobile Mobi Cimd Me
” Controller Actuators

Behavior Tree Nodes Development Task Planner

To set up behavior and condition nodes for the experiment, the nodes were developed and verified by executing a manually designed
behavior tree to ensure successful task completion. Details of the manually designed tree for the search and rescue task, as well as the
results of BT node development, can be accessed using the research materials QR code provided below.
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Design and Optimization of a Dual-Cable Actuation System

in a Cable-Driven Parallel Robot for Precision Agricultural Automation

To address the growing global food demand, with the population expected to reach 9.8 billion by 2050, and to

ke ensure environmental sustainability, adopting new technologies in agriculture is essential. Precision Agriculture is a key

DL;L:‘ [ RGS i approach that focuses on developing strategies based on observation, measurement, and response to temporal and

p spatial variability to enhance sustainable production. Unlike traditional agriculture, which manages entire fields based

| Pypes |U] on average conditions, precision agriculture considers variations within specific areas and adjusts practices accordingly.
{Speciml: This results in more efficient use of resources such as water, fertilizers, and energy.

Advances in robotics have been integrated into precision agriculture, supporting diverse tasks such as automated
fruit harvesting, pruning, crop monitoring, weed control, and targeted pesticide application. However, agricultural robots
face challenges, including motion planning, control, environmental perception, and efficient mobility in complex
agricultural terrains. To enhance the capabilities and autonomy required in agriculture, rapid adaptability is crucial.

Cable-Driven Parallel Robots (CDPRs) have gained attention in robotics research due to their high load capacity,
lightweight structure, and high speed. However, these robots still face limitations in accuracy, dynamic control, and
operational workspace. These challenges stem from the difficulty in maintaining cable tension within an optimal range to
ensure stable operation. As a result, the effective operational workspace is limited to only 40-70% of the frame size,
e Cr0p Growth em— posing an obstacle to their application in agricultural industries.

Despite these limitations, CDPRs have the potential to address labor shortages and improve plant-level
management efficiency in agriculture. These robots can perform various tasks, such as spraying, weeding, harvesting,
moble and monitoring plant health. By integrating sensors and Al-based processing, CDPRs achieve high precision and
:;’:,?:, efficiency.

' / This study focuses on the development of CDPRs utilizing the Dual-Cable Actuation technique. This technique
\\\\ v 7 — - employs two cables per motor to enhance the stability and precision of the end-effector’s movement. The design
\\\ e"wm g reduces the number of motors required while maintaining the ability to operate in a three-dimensional space. It also
improves agricultural efficiency in tasks such as planting, watering, spraying, and crop monitoring by expanding the

operational workspace and maintaining optimal cable tension for stable operation.
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Planar Parallel Cable-Driven Robots are a type of Cable-Driven
Robot that utilizes two cables per motor and operates in a horizontal plane
perpendicular to the ground, with a height H and width L. The end-
effector is positioned at the endpoints of the cables 1u 2u 31 41 .These four
cables are anchored onto a pulley system, where 1 and 3 are part of the
same cable, forming a Tension Loop that includes 3 and 4, each
connected to a motor, as shown in Figure (a). At pulley i, the tension force
Fg; orcable tension is measured, as illustrated in Figure (b).

The system also includes one motor per cable, which drives a winch
responsible for winding and unwinding the cable. The winding and
unwinding are controlled by the motor's rotation angle a;. The winding and
unwinding of the cables directly affect the position of the end-effector Q =
[x,¥] Tog Free Fulley

Bottom Free Pulley

fix cable direction

Double Cable Tension Sensor

Motor Shaft

Fouthober Motar

Motor Mount

Zane 3 pacprary |

Real-time processing in this system is designed to respond promptly to sensor data and control
motor operations. The system efficiently allocates processing tasks through a well-structured design,
leveraging the Dual-Core Architecture of the Lolin ESP32-S3 to enable parallel processing and meet
real-time constraints using a 100 Hz control loop.

Low Latency Response: The system can quickly read data from load cells and encoders,
process it, and control the motors in real time.

Parallel Processing: Both cores of the ESP32-S3 are utilized for distinct functions:

* Core 0: Handles tasks requiring fast response, such as sensor readings and motor control.

¢ Core 1: Manages data handling and communication, such as converting data into JSON

format and transmitting it to a PC.

Task Scheduling: Each task is allocated processing time appropriately using the features of
FreeRTOS (a real-time operating system supported by the ESP32-S3). High-priority tasks, such as
motor control, are given precedence over lower-priority tasks like data transmission.

This architecture ensures the system maintains real-time performance while handling multiple tasks
simultaneously.

Marker Detection and Identification : Images captured by the camera are processed to locate |
markers that consist of distinctive patterns for identification. Each marker has a unique ID, allowingitto |
be identified and tracked.

Position (Translation) Calculation : The position of the marker is calculated using camera |
projection equations. This involves determining the distance between the camera and the marker in |
meters. 1

Rotation Calculation : The detected marker's rotation is represented as a rotation vector,
indicating its orientation in 3D space across the x, y, and z axes. This process ensures accurate |
detection and recording of both the position and orientation of the ArUco marker relative to the camera.
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Introduction

One of the principal challenges in developing humanoid robots lies
in achieving locomotion that maintains stability. While traditional
methods, such as offline gait planning, suffice in generating stable
walking patterns, they are not enough to handle various dynamic
factors, including changes in the environment, real-time adjustments to
walking direction and velocity, and external forces that may deviate the
robot from its initially planned path. To address these issues, online
optimization techniques such as Model Predictive Control (MPC) have
been employed to enable online gait planning, allowing the robot to
adapt to its current state, modify direction and speed instantaneously,

and respond effectively to external disturbances.

Development of a Locomotion
Framework for Humanoid Robots

Tel:092 9084598 Email:tanawat84598@gmail.com

\
u (1 ‘»}\

Objectives

1.  Design a framework for locomotion of a humanoid robot. |

2. Design an online gait planner using MPC technique.

3. Deploy the designed framework on a real humanoid robot

platform.

Expected Result

The expected result is a framework that enables the Hanuman
humanoid robot to walk and maintain stability while adjusting |
direction and speed, as well as effectively responding to external
disturbances. Additionally, this framework can be deployable on a  &_

real-world humanoid robot. |

Methodology

Gait Planning
.. X7, 95, 65 CoM Trajectory Inverse Humanoid Platform
XY Wy Candidate ) !
-] . MPCn Kinematics
User’s Input GaitPlanner ————
Step Time Swing Foot Controller
Trajectory I
T: Joint torque
Pcom: Center of Mass position DPcom Center of Mass
q, q Joint position and velocity ] )
)?f, }7f, Gf: Candidate foot pose IHITERT

Current Progress

In the current phase of progress, we are focusing on simulating the robot’s walking behavior using Drake[2]. The completed tasks so far include

robot modeling based on real robot, simulation setup ,forward and inverse pose kinematics[3] of the robot’s legs and offline gait planning using the

Linear Inverted Pendulum (LIP) model.

T
motor_command
(ros node)
command (ros node)
/joint_states  robot_state_
ros2_control publisher
command| | feedback /robot_ I
(package) description
dynamixel_hardware 2 Inverse pose kinematics
visualization q . .
P G validation in Drake
oo Future Plans

<— Ros topic

@ .7 Dynamixel
e

combination with

The ultimate goal of this work is
to further develop this framework in
whole-body

control, enabling the robot to perform

Hardware

dynamic walking on diverse terrains,

In this project we use ROS2 to bridge . .
[Pl g including

between software and hardware ._
surfaces conditions.
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Dynamics and Control of
Wheeled Bipedal Jumping Robot

Exp 1. Stabilization task using LQR based EOC
Two-wheeled self balancing robots Wheel legged Jumping Robot

q’ And its application
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" Low noise generation

W " Lightweight

Figure: Traditional Two-wheeled self

balancing Robots High Speed
Figure: Two-wheel and Hoppin

[+] Robot with a linkage mechanism
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Q Flat terrain 0 Rough terrain

Low A ility High Adaptability

Using “Wheel-climbing robots” Bioinspired Jumping robots

to overcome the obstacle

Results
3 ® Stabilization task with only LQR (left)

i Maintains stability but fails to fully recover desired position

Figure: Bioinspired Jurmnping Robot with a six-bar under a 5 N disturbance.
leg mechanism Stabilization task using LQR assisted with EOC (right)
Ensures full recovery to equilibrium point under disturbance,

. . . ® Can overcome obstacles that are several or
Figure: A wheel-legged stair climbing robot ten times lager than themselves. with faster stabilization but minor position errors.

" Good environment adaptability.

Exp 2. Height adjustment task

ty tz ty Lty ty Ly iy
B -
b= W *WW%‘FWW

Methodology

MPC Controller WBC controller

Ly~ly

Operator
Command

Flight Controller

Flight Task

Robot Simulation
® Inertial Properties from SolidWorks
Inertial properties, including mass, center of gravity, and
moments of inertia, were extracted from CAD models in
SolidWorks to ensure accurate simulations
Dynamic Properties of Joints with Commercial Actuators 1] | . Result
Joint dynamics were modeled using real-world actuator - G < j ® The robot achieved accurate height adjustment while maintaining
specifications, incorporating torque, speed, and friction == stability using LQR-based equilibrium offset compensation.
Controller 1O project
MPC Controller: Generates feedforward torques for the
wheels and legs, enhancing robot responsiveness.
WBC Controller (LQR-based): Maintains robot stability during movement.

Author : Paweekorn Buasakorn

Flight Controller: Enables the robot to perform jumping. Email : paweekorn.pb@email.com

@ This Project is Open Sourcell Advisor :Kitti Thamrongaphichartkul

About me
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Enhance Direct Visual Odometry in

Researcher: Mr. Tanakon Apithanakun Advisors: Mr. Bawornsak Sakulkueakulsuk

B4 tanakon.apit@gmail.com % 091-499-2892 Dr. Narongsak Tirasuntarakul

INTRODUCTION

This research enhances direct visual odometry (DVO) by integrating deep learning for robust pose estimation, brightness
transformation, and uncertainty prediction, addressing challenges like lighting variations and dynamic objects. To enable
deployment on resource-constrained embedded devices, the framework utilizes neural processing units (NPUs), employing
lightweight models for real-time, energy-efficient performance. Combining traditional filtering with deep learning for pose
prediction and a novel loss function for pose refinement, the system achieves high accuracy and resource efficiency, making
it ideal for autonomous vehicles and handheld applications in complex environments.

OBIJECTIVE METHODOLOGY

O Enhance Traditional Direct Visual Odometry (DVO): Sysfem Gyervicy ; =
Integrate deep learning techniques to improve the
accuracy and reliability of traditional DVO methods,
particularly in challenging environments with lighting —

variations, large displacements, and moving objects. x \

U Real-Time Operation on Embedded Systems:

Adapt the deep learning-based DVO framework for real-
time processing on embedded systems, enabling practical | = |
use in autonomous vehicles and similar applications. e -

QO Improve localization in areas with poor GPS signal: F—
Develop a system that can provide precise localization in ;

environments where GPS signals are unavailable, such as e —= =l ‘

indoors, tunnels, or rural areas.

RESULT !

Trajectory in XZ-plane

Tragectary in X2 plane

Trapsctory in X2-piane

L

Intensily | Gradient | Frame-to-Frame | Frame-to-Keyfame | T2nsiation Error R[?;:;ﬁ%oﬁrl;;“ 1\-1ax|mtfm:iiunllme Aveqaglﬁmﬁ}unhms
: O A= B 0,661 0675 6509 1353
| (] 0679 0628 5470 1412
[m] 0.677 0.637 78.02 15.76
] & 0658 0.674 54.64 12.56
73 | 0633 0.526 120.16 2132
= [] 0.63 053 83 56 20 46

CONCLUSION

This research validates three key assumptions. First, gradient features are more robust than

intensity features in handling illumination changes, making them particularly effective in
challenging environments. Second, multi-frame optimization significantly reduces estimation
errors by leveraging information from multiple frames. Finally, combining intensity and gradient
features improves convergence speed compared to using gradient features alone, enhancing the
overall performance of the system.




Learning-Based Approach in Monocular Visual
SLAM using Event-Frame Data

Author: Punyawat Prachongkij

Advisor: Dr. Rattanachai Ramaithitima

ABSTRACT
/

This project aims to enhance Visual Simultaneous Localization and Mapping (vSLAM) by integrating event
cameras with deep learning techniques. Traditional frame-based vSLAM struggles with motion blur and low-light
conditions, while event cameras offer high temporal resolution and robustness in such environments. The proposed
framework combines event and frame-based data for monocular vSLAM, focusing on depth and pose estimation to
improve performance in challenging scenarios and advance event-based vSLAM methods.

\

OBJECTIVE

This research aims to integrate both event and frame
camera data into the current visual SLAM framework
to improve mapping and trajectory accuracies, in
learning-based visual SLAM.

METHODOLOGY

SCOPE

* The visual SLAM framework design will prioritize
performing in an urban driving environments and not
on real time application.

* The final output of this visual SLAM system will be a
dense 3D map.

* The sensor data (events, frames) will only be received
from monocular camera.

Our system contains 3 deep learning networks
following general graph-based SLAM framework.
« Depth Estimation bl i
* Pose Estimation

Deep learning modules

t:{x,y2)

* Loop Closure

7 (w3 2)

) SLAM Optimizer (Backend)

,\_jj e

S

T

Depth Estimation model architecture

) Email: punyawatpck@gmail.com
=D — — — ________—— ————]

Ground truth Predicted depth

Estimated Depth Map

ABOUT ME DEMO VIDEO

WORK IN PROGRESS

The camera pose estimation and loop closure
modules are still in the process of training and
testing.

Our depth estimation module also require more

testing from various dataset to validate the
robustness of our work.

Tel: 092-614-1993

<of project
\\




FITENTH Autonomous Drifting Robot

Researcher: Tel. 0950944595

Monsicha Sopitlaptana Email: kwan20995@gmail.com

Advisor: Dr. Kitti Thamrongaphichartkul

ABSTRACT

This research focuses on implementing autonomous drifting techniques in the FITENTH racing robot, a 1:10 scale
autonomous Ackermann-steering vehicle, to optimize lap times and enhance vehicle performance in challenging
conditions. While traditional cornering requires significant deceleration to maintain traction through turns, drifting
enables vehicles to maintain higher speeds in sharp corners. The study aims to develop control and planning
algorithms for autonomous drifting, improve the localization system through sensor fusion with a tracking
camera and Extended Kalman Filter (EKF), and compare the performance of the developed system against existing
autonomous racing solutions. The project utilizes the Robot Operating System (ROS) framework for Autonomous
Systems, focusing on the bicycle model for vehicle dynamics.

» OBJECTIVES

. Implement the Drifting Technique in the planning and control systems of the
F1TENTH autonomous racing robot using MPC technique.

. Optimize the robot's lap time while avoiding collisions during autonomous racing.

. Improve the localization system by integrating a tracking camera and fusing
positional data with the Extended Kalman Filter (EKF).

» METHODOLOGY

»
Simulation

Uppp = [V‘gﬂ-!] [ FITENTH Plant i 5
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We simulated circular drifting maneuvers along a 1.5m radius path in both forward
and backward directions. The simulation demonstrates how lateral velocity
enables drifting, with the vehicle first accelerating to reach target longitudinal
velocity and yaw rate before stabilizing into steady-state circular motion.

- N project
== ’ === r O
A o .

-
3 X

» CURRENT PROGRESS

In the current phase of research,
we are studying drift models and
related equations while focusing on
simulating robot circular drifting using
Model Predictive Control (MPC). The
implementation involves two distinct
MPCs: Motion Generation and Motion
Tracking. The expected result, we aim
to simulate the drifting behavior in
GAZEBO to validate framework.

MPC 1: Motion Generation
Cirenlar Fhrey

Motion Drift

N
min Zw Wi, UL
xg K=1N L ss (Wi Uic)

-

»

{ =
o a2
-'?/

';1
v y
X\\ %

. Forward Drifting

v,
N
z
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FAULT-TOLERANT LOCOMOTION & RECOVERY

WITH A QUADRUPED ROBOT USING DEEP REINFORCEMENT LEARNING

Researcher:
Advisor:

Napassorn Techasombooranakit
Mr. Bawornsak Sakulkueakulsuk

INTRODUCTION

< napassorn.bn@gmail.com

Develop an online adaptation algorithm for failure recovery and fault-tolerant locomotion in quadruped robots with leg
damage, such as joint lock, to prevent task failures during missions using deep reinforcement learning. The objectives of

this project are:

To investigate locomotion strategies in quadruped
robots to enable them to reach a target point despite leg
damage caused by joint locking failure, using a deep
reinforcement learning approach.

To develop a damage diagnosis system for quadruped
robots to identify the damaged components

Develop an online adaptation algorithm for failure
recovery and fault-tolerant locomotion

METHODOLOGY

Fault-tolerant locomotion

-

Damage diagnosis system Failure recovery

State of joint Joint Lock

\

Continue walking
despite a damaged leg

Specify fully functional or
damaged joint.

Immediate recovery
required after joint lock
to prevent a fall.
Work in Progress: This poster presents ongoing work on a framework enabling
robots to locomote on flat terrain, track velocity, and target position, and achieve
fault-tolerant locomotion. This demonstrates a key sub-skill for failure recovery

and fault tolerance in online adaptation.

PPO Algorithm
The two neural networks for update new .
policy (Actor and Critic)
Multi layer perceptron (MLP)
[512, 256, 128]
ELU

PPO Algorithm

i e \
Trajectary Momory |

Joint Su\',.;-T

State and Reward

Random joint locked
Command: 1is normaland 0 is locked joint.
The size of command is 12 (number of joint)

| Random joint lock
‘ command

Action Controt Input
"5 #D conrotler ———

1. Reinforcement Learning
Employ Deep RL to allow robots to learn
recovery strategies through trial and error and
focuses on decision-making within an
environment, aiming to maximize cumulative
rewards through experience.

_
Jaint lock command

Isaac Sim
Semulation

Self-Diagnose Module

Analyze sensor data, such as joint position,
torque, and velocity, to detect and predict
joint damage.

Random joint lock command

Simulate joint failures by randomly locking

specific joints during training. This ensures the

Self-Diagnose Module
* Input: Joint position at time t, t-1 and t-2
* Output: State of each joint 1 is normal joint and 0 is damage
joint. The size of observation is 12 (number of joint)

RESULTS

We conduct the experiment using
Isacc Lab as our simulation with
The ANYmal D legged robot model.

robot learns to adapt its locomotion under
various damage scenarios.

CONCLUSION

Locomotion task Navigation task

Move by tracking velocity in the x
andy directions.

Move by tracking velocity and a
target position.

The gait pattern of the locomotion task The gait pattern of the navigation task

The velocity x, y and z of the locomotion task The velocity x, y and z of the navigation task

AAA

The gait pattern is a trot
gait of a quadruped
robot. It can track the
commanded velocity X,
(1.0, 0.0) while
maintaining stable and
smooth movement.

The gait pattern is a trot gait of a
quadruped robot. It can track the
commanded velocity x, y = (1.0,
0.0), with slight deviations, and
maintain stability. It can also track
and stop at the target position.

Fault-tolerant task The agent effectively performs
locomotion tasks following
velocity commands with stable
and precise movement. For
navigation tasks, it maintains a
trot gait pattern, tracks velocity
x and y commands with minor
deviations, and stops at the
target position. In fault-tolerant
locomotion tasks, the agent
can walk with a damaged joint
after training the model on joint
lock scenarios, though it may
not fully track the commanded
velocity.

Move by tracking velocity with a
single-joint lock.

The gait pattern of the fault-tolerant task

The velocity x, y and z the fault-tolerant task

b A A ALALAL
e A A
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When using a model trained with randomized joint-lock
scenarios, and a joint lock occurs in the simulation at
timestep 250, the robot continues to move after the lock.
However, it may not fully track the commanded velocity x, y =
(0.7, 0.0). This training improves the robot's performance and
stability with a locked joint compared to the initial phase
when all joints function normally.




Generalized Framework for Learning Complex Task

through Deep Reinforcement Learning and Learning
From Demonstration in Humanoid Robot

ABSTRACT Objective |

Humanoid robots possess the potential to operate in environments inaccessible to Developed end-to-end deep reinforcement leaming framework,

wheeled robots while seamlessly integrating into human-centric workspaces. However, utilizing demonstration-based learning, to empower a humanoid
challenges such as complex mechanical design, stability control, and dynamic adaptability robot to execute pick and place task in simulation Isaac sim.
hinder their widespread application. This thesis proposes a generalized framework that Evaluate the effectiveness of the developed framework in
integrates deep reinforcement learning (DRL) and learning from demonstration (LfD) to address completing objective tasks, including navigating to a target

these challenges, enabling humanoid robots to execute pick-and-place tasks while maintaining location, grasping specific object, and transporting it steadily to a

stable locomotion. The framework combines motion retargeting to adapt human mocap designated goal.

motions for robot kinematics, imitation learning guided by Adversarial Motion Priors

(AMP) for natural movement transitions. This hybrid approach ensures both stability and
adaptability by leveraging prior knowledge from demonstrations to enhance data efficiency,

reduce unsafe exploration, and accelerate learning.  |Work in progress: The current implementation has demonstrated success in achieving basic
locomotion skills including walking, running, and turning. While these foundational capabilities

: validate the framework's effectiveness, work remains ongoing to implement the complete pick-
e \
S _Y-f‘:lm " and-place functionality, which represents the next phase of development in this research.

S KMethodology}
Numncrqsn.oun:m;ﬁm?ﬁ (512, 256, 128) yStem Sub-task Pipeline |

L Em——— Activation funevan: ELU —————— | OVErvieW | [Wiaton Retargeting
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I - % Dataset Selatisn Architecture Function
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Optimization Imverse Kinematic | 1K Target
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Key-points M Imitation 2 Target
parameters Evaluation Neinciy Lacation
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O — —— Evaluation Metrics
Dataset
Evaluation Training Testing
Metrics Metrics
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Rebot Mation Diatasem Number of hidden units per layars: (512, 256, 128]
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Velocity tracking tasks | Single-clip imitation tasks

Straight Velocity Tracking Angular Velocity Tracking This  evaluation  assesses  imitation  learning
Slngle-Cllplmltatlon tasks s o~ 14.35-28.7 deg/s performance using a singleclip motion dataset

comprising basic locomotion skills. The discriminator

loss graph illustrates the learning efficiency for each
locomotion skill by quantifying the number of training
steps required to achieve comparable behavior.

Velocity tracking tasks
This evaluation assesses performance using simple

Training phase result

Run it S % e 3

Discriminator loss command  (tracking velocity ~command). The

(Behavior loss)

T
AV Miaa
»

(

[

cumulative reward during the training phase
demonstrates learning progression, while command
tracking error in the testing phase quantifies the

agent's execution accuracy.

Conclusion

Testing phase result
— — = The agent successfully demonstrates potential in basic

o —— locomotion skills through both imitation learning and
f velocity command tracking. The framework effectively

enables the leamning agent to accomplish targeted

P | |
.|, '_F-'ﬁ_‘-, d _‘_II.F l?ﬁ g

Stand . " d movement  patterns, validating our integrated

objectives while maintaining naturalistic human-like

approach.

Author: Tuchapong Sangthaworn
Advisor: Mr. Bawornsak Sakulkueakulsuk
Email: s.tuchapong@gmail.com

Tel: 093-674-2513




Hybrid Upper-lim
Exoskeleton

ABSTRACT OBJECTIVE

The development of a Hybrid Upper-limb Exoskeleton, which integrates Passive and Active Exoskeleton
) . ) . . . To study the processes and methods in designing the structure and
systems to reduce fatigue from gravity compensate during overhead arm-lifting tasks. The Passive v P gning
. . . — . control system of a Hybrid Upper-limb Exoskeleton.
system employs springs to assist elbow extension and lateral arm lifting in abduction at the shoulder 4 i pp
. . . . . . . To create and develop a Hybrid Upper-limb Exoskeleton that can
joint, reducing the muscular effort required. And the Active system uses a motor to provide additional
Lo . . . - . . reduce fatigue and the risk of injury from work, enhancin:
support in high-torque-demanding movements, specifically in the shoulder joint during flexion and e Jury e
. . . . performance in tasks that require arm elevation for prolonged periods.
extension. The exoskeleton is ergonomically designed to ensure easy to wear and natural movement.
. . . . . . . To test and evaluate the efficiency of the Hybrid Upper-limb
The control system incorporates Direct Adaptive Control to transform user interaction forces into target
. . . . Exoskeleton in reducing physical strain and increasing comfort durin,
movement positions and Model Reference Adaptive Control (MRAC) to align the exoskeleton’s behavior ) E E
. . . . actual use in a working environment.
with a predefined reference model. This exoskeleton aims to reduce muscular effort, enhance work s
efficiency, and alleviate long-term fatigue. It is particularly suitable for industrial applications that

demand durability and precision

N
On progress ) 4 /
- " /
Currently,for the mechanical part, information has been gathered, and the appropriate spring e\ l\‘ N
Abduc
specifications have been calculated. The project is in the design phase and selecting materials to \ e
proceed with testing. For the control part, already testing on separate components, and the next \\
steps is integrate with mechanical part and improve the system. ’ ~
(a) (c)

o Flexion
9
“

METHODOLOGY

Design by using static model ( passive part )
Compare using spring and without using spring torque

Control diagram Design active part

) s (g /e

Control Experimental Result

Conclude

To development the Hybrid Upper-limb Exoskeleton in both mechanical and control system design, in
exoskeleton features 4 degrees of freedom, with innovative combinations of passive and active systems to
enhance performance and adapt to human motion. The control system, utilizing Direct Adaptive Control
and Model Reference Adaptive Control (MRAC), ensures real-time adaptability to varying tasks and loads.
And using static model to compensate the structure weight and gravity. Through design the testing in
environments requiring prolonged arm elevation, the device have to have a potential to improve work
efficiency, reduce fatigue and the risk of injuries. These advancements the Hybrid Upper-limb
Exoskeleton's capacity to support workers in physically demanding tasks, marking

project
a significant step forward in ergonomic assistance and wearable robotics. '\0‘

Author : Ms.Kunyarak Nielsen Email : kunyaraknielsen@gmail.com Tel : +66 94-6861292

Mr.Nathaphong Chinyooyong Email : nathaphong.meng@gmail.com  Tel : +66 87-5896661

Adivisors : Mr.Bantoon Srisuwan, Asst. Prof. Dr.Thavida Maneewarn




ICE BLOCK-BREAKING TOOLS
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Interactive Art
and Projection Mapping on Water

ABSTRACT

This project is present new way to make learning media by using
interactive art as mini game and prject the media on water. The
mini-games will have a moderate difficulty level suitable for
children aged 5-12 year olds or elementary school age. In the
mini-game, a small remote-controlled boat is given to the player. The
player must control the boat to hit the fish correct answer. There
will be islands and wrong answers as obstacles during the game to
increase the challenge.

The main equipment used to create the work is a projector to
project images, a camera to detect objects, a boat to represent the
players, and using the Touchdesigner and Unity programs to create the
interactive work. When the project is complete, it will be tested
with the target children to collect satisfaction data and collect
data on the computer's processing efficiency.

OBJECTIVE

e For study Interactive Art Game Design and Projection mapping
eTo create and experiment with new forms of learning media.

The process of creating this piece of Interactive
art starts with designing a mini game. We start by
processing images from the camera, detecting
movement within the image, and capturing objects
that represent the player. In the part of
detecting movement, we use that information to
create a wave effect and use the position of the
captured objects to create a mini game. Then we
project the results of the mini game onto an
inflatable pool with boats and other objects
inside the pool.

After creating the work, checking and correcting
errors of the work, the work will be tested with
- ] the target group, which are children aged 5-12
Object Detection Motion Detection .
- - years or elementary school children.

After testing with the tester and collecting the
computer performance results, the tester's
results must have a positive response of at least
80% 1in the learning and fun aspects. In the

computer aspect, the results must be smooth and/

in good criteria.

o Project
\

Author: Thipkamol Thipsombat Email: Thipkamol. mali@kmutt.ac.th Tel: 091-013-7219 Advisor: Aj.Soriya Natsupakpong




Development and Application of
LoRaWAN Gateway for loT Network

ABSTRACT

This project focuses on developing and testing a LoORaWAN Gateway to enhance loT networks with efficient,
long-range, and low-power communication. The gateway supports applications such as environmental monitoring,
long-distance tracking, and energy-efficient data exchange. By improving scalability, data accuracy, and loT-specific

application integration, this project contributes to advancing lIoT networks to meet diverse real-world needs.

OBJECTIVES

1. Design and develop a LoRaWAN Gateway for efficient loT data
transmission.

2. Test the Gateway with 15-20 end devices under real-world conditions.
3. Create an application for secure and convenient device access.

4. Develop an application for data visualization and loT device control.

5. Design network routing and backend system for loT data management.

SYSTEM ARCHITECTURE

LoRa End-Device Cloud / server/ VM Integrations
LoRa

MQTT HTTP
MQTT Broker — Web-Interface
I LoRa Modulation MQTT

LoRa Gateway

UDP Packet Forwarder
Gateway Bridge

EXPECTED RESULTS

This project aims to develop an efficient LoRaWAN Gateway and a user-friendly application for
managing loT devices. It will enhance understanding of LoRaWAN technology, support long-range,
energy-efficient communication, and improve loT applications in urban environmental monitoring

and long-distance tracking, leading to better data management and device control. ~of project
o —




NLP-Based Application for Thai Government
PDF-to-HTML Conversion Tool with Formatting
Preservation and Spacing Correction

LJ5<7£J: ngwa cj{ossruao'w mobile: +66 945106970 email: nattapol.su64191@gmail.com 019158AUSNL: As.Iway Vuoran
Introduction & Objective

o Tude90u MsAnuIa:IUSsuRsuMsIVaBuIagvedunUiyrgaluionaisnisus=yusgani aanmaden 1 Ow.A. 2475 suiadodeguuidu
iBounrinlngnn 1tiosenionanshdlnvadanuruaidulwa PDF diluidononisaunroiussuifisuveya Inglaw:Tunstinunaunst O
msilagulavuInS MsoWstUVIUNSUs:3U WAResNsIfisuvayanadrifazionans mikiFgioaa:nnAsuduaulnne

. \nuooauo\ﬂmwmuvlladwamuunuoyuiwvwd" aumﬂums:dayuudaaiuunwyrymvawanmsmsds:uusvamlnamaa-mn
noUs {o: output vonawigniwu (vonowiaiauln) nSeau (vonouvanusnus) lunna:uinsa naziSevardunwnisus:zu lng
$u input 10ulwWa PDF nununalunisus:zyu dulianvaualus:=uu souannouggenniarilinisAnuionansius:ansnwuiniu

* nuddeiilslonansnsUs:ussgsssuyryd 2560 10unstliAnu IneiuuAnisiniviousssA AniA la=Msiddsunagvenoululonans

Meth0d0|Ogy (] process A nazduse

System Architecture

Document Preprocessing Text Similarity Analysis D process r'fﬁnm Ila-'ETJIIJ'aUUSﬂl’

Fealire Extract rocess Nevluladnu

Adobe Acrobat Word-Level : o el Word/Sentence I:] p
25 Part ol Speech (Bag of Words, oy

HTML converter Tokenization TF-IDF) Vectorization

Display Suggestion

f ; } ¥ on Web Application

P i . imilari =
PDF fles of Spell Correction Dictionary-based Similarity Edit into HTML
Mesting Minutes space correction Measurement format

Result

Document Preprocessing part

NS Tokenization Tus=AUAN NISMNSIVFOUNISENAAIEA

oovi | oovil | oovi il 3 l fwd) | WER w4 | WER i @ | Sarvig [ faud) | WER e | WER vt
it | s en > 1 | |

" - e
= newinm | altacut | mslii_cur n|s | Wil I | nlEla n ] o Wl Nurvg
Vea LRTE b I £ o ooy

[T} i ('] 1 W ] ™ o o a 1 1 aniil 0 it ™ ] 3 R !

i i

=, = = o) | mitette | - e — = 3 | ;
fiwmnw | dwnnm | danne | HEHES sy il oo |wm]o] o il | esas B

Fones 0200 2 2 2 2 s 1o wan1snsovdeunIsa:naAEIAlngds CRF IAgUAUUYLE wanisnsovdounIsa:namanlagds Norvig

y " o] algorithm IABUAUUYYE
AT Berw

A Y 1 2 17 H.49 7 .22 e Anium

Nervig | CRF

Fodmmialiegu 2 v 4
Tirdy=luh

= : ndrrh niwrnanas ISIUIUS:INNVa Error AINARINIS Aoy
1S1IUIAVDY Tokenization Engine pla=us:1nn lu e I T I HI I.I..IT..‘ ’:1”'
N1S9ANISAWONWIUIINSU (AaW:) |

1 2 m 0 124 476 | 1653

T i i | memaums o anaem

W | namormevead i | namengageeoadii n'n:lnm:'lqun:-hii
{heiken) Wi (i) o (i) A (i)

e T : NMSMSOEOUIUISSANINAINNNSIVAINNUSSARA (Inddoulkny)

| is3an AR 14

Enging

o s ]
[ - s —— - Wil Rubeaed | Gwouk) | sERwer | SERona
wansiuJAIvaY Tokenization Engine vl s|v]v][5] o P ST iy

Us:10URINAIWEIOVaY token ﬁﬁﬂaanm | B " o |10 o i e i

| 8 i a0n it

WaN1S/SI9A0UN1SIUISSAVOUTS PoS + Rule-based IFgUAULYLE

§ T B 1
wanan

WUIANG fatino
—— e

ve e ST i Goncelusion (work in progress)

Segmentation | i T1l war, v, e

thesummm

miventoe (| e e Tunsrin Tokenization 99NMNYAI engine WUd1 engine RiKUAzaulunsiauAo
: e A newmm engine 1t049NaWISNIANISHNKUIUS=BUNAzAUUIaWA:TATUS=AURG IRTVO
mitoov (it frmin | . A Bawanludounna BuaursniwuiuwauunsuTAYIENIIAIUUIaW=BU edeni
B J‘u voyaogluruUniauUs:su
”’S””'“”S"’”"””E”,‘,’;zjj_jgz Tokenization Engire o TuNsMSo9aEUNSA:NAANEIA Norvig algorithm aunsndnnisiuveyalnrngn

WUUUNY 2 HJoA project
o TUNTSMSOEOUNISIOUISSARINNNSIVAIANUSSIA W'

godnmsnuveyalaluAInuyue

N

Tunasringdamnalu 2:1uulURNISIWLUS:ANENIWVOINISASIEOUIUISSANITAYINNISIUAIANUSSIA, NS
N1 text similarity analysis &1Sunasanatnunisiasundadiuuinsn nlaznasnaeuwalinsu

Contact Us




REAL-TIME GUITAR AMPLIFIER
MODELING USING DEEP LEARNING

g Abstract

This study aims to develop a real-time guitar amplifier modeling
system using deep learning to emulate the warmth and non-linear
behavior of analog tube amplifiers. Two modeling paradigms will be
examined: an end-to-end model to process raw audio signals and a
spectrum-based model using Fourier Transform for feature extraction.
The end-to-end model captures intricate audio features, while the
spectrum-based model leverages frequency domain information to
improve efficiency. Both models will be evaluated using objective metrics
like Error-to-Signal Ratio (ESR) for accuracy and subjective assessments
like MUSHRA listening tests to gauge user satisfaction. The goal is to
simulate the analog tube amplifier's warmth.

-

~— System Overview

1) To simulate the analog guitar tube amplifier to

~

achieve the warmth of sound.

2) To design and implement a deep learning model
that ensure low-latency performance, ensuring
suitability for real-time applications.

3) To compare the performance of two deep
learning models: an end-to-end approach versus
a spectrum-based approach using Fourier

Transform for feature extraction.
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Guitar signal flow on the stage

Audso Interface

| owises
:

g

Speaker System

Proposed Guitar Signal Flow on Stage with Amplifier Modeling

~ Methodology
Data Acquisition Training

To gather the data, the process involves playing a
guitar through an analog amplifier and recording the signals

via an audio interface. The two recorded signals are:
End-to-End Approach:

e
I
/\/\/

N vy
My %,

This approach using a

Input Signal (Pre-Amplifier):
Captured directly from the guitar before
being processed by the amplifier.

=

window of the raw input signal

as input and the corresponding
Output Signal (Post-Amplifier):

Captured using a microphone placed

output signal as the prediction.

near the amplifier's speaker to record the
processed sound.

Papinwit Rattanasiri
Email: Papinwitrat@hotmail.com Tel: 0625930661

Advisor: Bawornsak Sakulkueakulsuk

Spectrum-Based Approach:

Evaluation

The training process will follow two approaches:

Objective Results:

® Evaluate performance using the loss
function during training.
Extract audio signal features and

i analyze them visually through spectrum
\_/f analysis to assess accuracy and

fidelity.

Subjective Results:

® Conduct listening tests with
participants.
Gather feedback through a
questionnaire to evaluate the quality of

the output based on human perception

M,
1 W
This approach converting the
input and output signals into
. ) Pr 0]90[
spectrograms using FFT with the -\0‘
input spectrogram serving as the
input and the output spectrogram

as the prediction.




Interactive 3D Object
Localization System

Abstract Objective
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HARDWARE DESIGN AND CONTROL
FOR PHARMACEUTICAL INSPECTION MACHINE
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Introduction & Objectives

This research focuses on developing an OCR-based inspection system to enhance medication dispensing accuracy by
identifying medication names, dosages, and expiry dates, thereby reducing errors and risks in pharmacies. Challenges such as
image quality, unusual fonts, and pumped text in OCR can lead to inaccuracies, particularly in detecting expiry dates. The
study aims to create a robust inspection pipeline that selects suitable OCR-extracted text using a reliable medication database

to ensure accuracy, followed by integrating the inspection pipeline into a system with software for effective management and

Kcontrol. /
Methodology ™~
|

/ Medication name /
A//—/
- - ) g ¥ I 1 g
Camera 2 Object detection OCR-engine oce Mame and Dose | | Expiration date

frame {Optical Character Recagnition)

extraction exiraction -
Post-processing -
pipeline pipeline Expiry date
Camera 3
frame
—_———— Confidenice

[AERIUS , Smg/Tab, 04/12/2025, 58.0]

Information Retrieval

~p— X
Camera frames Cropped Images List of extracted words Inspection Result

[ Object Detection] Utilizing YOLOV8-OBB as the detection [ Information retrieval ] Processes the textual information

model to identify the medication area in images prior to extracted by the OCR engine using similarity matching and
processing with the OCR engine. regular expressions. This is compared with the medication

information stored in the database to extract the medication

OCR Engine | Utilizing PaddleOCR as the OCR framework, name, dosage size, and expiry date.

combined with a Key Information Extraction (KIE) model to

assist in extracting relevant textual information.

/

Conclusion N

We tested the inspection pipeline, which utilizes a KIE model integrated with custom-designed software, using a dataset

that includes 122 types of medication with 6 samples per type. The pipeline achieved extraction accuracies of 94.54% for
medication names, 91.26% for doses, and 76.37% for expiry dates. Additionally, the inspection pipeline processes each

medication in an average time of 2.01 seconds.

The result show that the limitations of the inspection pipeline stem from the appearance of fonts or imprints on packaging,

particularly Dot Matrix and Pump text, which contribute to inaccuracies in date extraction.
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Design of a gripper
for machine tending of carrier assy
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Power Forecasting Model

for Energy Management

ABSTRACT

J99UuNsystUINS Solar cell AU Battery GunuINEANIUNISEAREWAIUEIURVIAIN
NsWaARVaJ Solar cell lazannsTd Grid power Ifoans e guAIWAZY IFRosAUIUSUSOUVEY
anMwenARMTENISUSHNSIANTSIEIWAINUDEN Battery Rondunasrinkuar Threshold Tu
msrruansriuidudesirinnmelaenuddeitiawimuiMachine Leamingifornungmswan
wauuvedSolarcellfudunnlUlngldvoyaaniwonnAluafnannisiinswudngniadiwaso
waawsvauModelrinliwaawsoonuGus:anSnwuaniu isf\lqaéauSupportVectorRegression
THwaawshrAnansios RMSE ogh 38.392 kw Tulnusou, nawWu Gated Recurrent unit Twadaws
Arfansios RMSE ogii 79.07 kW lla:ngriund Extra Trees Regression Awadwshnnansios
RMSE ogji 61.190 kW Tulnesou iazijotinwadws91n Model RERanlunsazngniauiiglunishi
A1 Threshold §i98 Searching algorithm [WoUSKH1SIANAS Battery wusnasiguanisiaungsoy
anAwawLWihgugnlneiode 1.89% (1,295.926kW) folfoudnnigeanunsnanAilwlngsou

161 4.44% (15,220.522 kW) siolsiou |L‘ia|ﬁauﬁu5§ms§mms’[uﬂvqﬁu

METHODOLOGY

Forechs! Solar pawer with Machine Leaming

Dt iy = Teaining Sel Y ~ ‘ ]

Do | O [ v Trivsiing | Evoluwe | Foricst || mesees |

e of ¢ 2 [ — | = - o 2 ’ 5
| Meteoraiopeal | Sampling |} S | | Model | Madel Mpicie! SF powet

s | = ' [} = B ‘

| =
PR Consumatian |
Inverier Hypetsarimptes | povied
enengy mete | Il patwcton Dptimaation [ [ [Nextaty) |
| dwiaiogger | — I —l —

Couier

(-7« Premeied grd pawer |

PURPOSE

- [Woa$ Model MSUNISHIUNENISWERWAINIU
vau Solar cell Aawsnwanlgludunall Tnald
VoyaanmwaniARidutioyasuiuuaunsuioan
UnoUBUWOU

- WoAnwJedsnonaneliinanswasionisisou
§vod Model Tunisriunoniswanwawiuvey
Solar cell

- IWoady Model RlEiduInSodliolunsyouoILU
nstdinaswawnuliius:ansnawuiniusios
nastinwanN1siIuNgN1s Wanwadwuvad Solar

cell TUT§Us:=naun1sUs:=naunis onliwu

"~ Searching Optimal Threshald |
Algarithm

1
= Optimal Batiery Threshold
| o 1rean e used bor manunt |
somudatn duily bastery thewshalds | BGdlery minAgRMmEn! o
Bused on predicwed gnd powet mtograted nfo & battery
it selecs the optimal e management system |

Wissirg Dol | |
1 |

Fatamrg
Seleglion l

RESULT

SVR £19986 NSIWNISHUNENISWANWAIIIUVDY Solar cell

Model

Season Summer

A -

/ “-II If_-'_ -\I Il.l_-*-'\l /"-"'.‘ ._\‘\ .__'\'."-I .. .‘
4736 4 I"_"f \ \ \V .)/

f99819 NsaWNsuwanisinuneluriAn Threshold 7108 Searching algorithm

RMSE (kW) 38392

RMSE Peak

Hours (kW)
MAE (kW)

MAE Peak "

| [ SN O [
1 f’ﬂ,x-}iﬂiI-*“ﬂ.ﬁ* Mgl zi»"ﬂugﬂ-" 'r‘-:-ﬂ'?.-ﬁl-%ifl

Hours (kW)

MAPE (kW)

MAPE Peak

Hours (kW)

CONCLUSION
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Development of a mobile application
for monitoring OEE in industrial factories

,—— ABSTRACT OBJECTIVES
This research develops a Flutter-based mobile app for 1. Develop application using the Flutter Framework.

real-time monitoring and analysis of machine performance in 2. Establish real-time data connectivity between the

industrial settings. Compatible with iOS and Android, the app uses application and SQL Server databases via REST APIs.

REST APIs to retrieve data for calculating Overall Equipment . Design a user-friendly interface to enhance usability.
Effectiveness (OEE) metrics, including availability, performance, and . Analyze and display machine performance data
quality. It provides detailed insights from factory-wide overviews to across multiple levels, from the factory to individual

individual machines, enabling faster issue resolution and improved machines.

decision-making. The results demonstrate enhanced production RESULT
monitoring, reduced inspection time, and more efficient Adapta-MES provides real-time OEE insights to enhance

manufacturing operations. / production efficiency and support decision-making.

Fssiirers

Flutter App Development

Faature Definition +  UIUX Dasign

Testing Ul

Test No. scenario i Total Pieces | Good Pieces |  Availability Performance Quality

Baseline 400 390 96.69% 96.86% 97.50%

Al 400 390 98.34% 95.23% 98.75%
| AP| Development ncrease "

A Decrease 385 375 93.39% 96.53% 97.40%

. = [ | P Increase 410 400 96.69% 99.29% 97.56%
| A DbSal to = Ul Add Async LJ Add API I;_‘ Te
DbCordext clion | Endpaint |

P Decrease 390 380 96.69% 94.44% 97.43%

Q Increase 400 395 96.69% 96.86% 98.75%

Q Decrease 400 385 96.69% 96.86% 96.25%

CONCLUSION

This project successfully developed an efficient system for monitoring and analyzing factory machinery performance using OEE as the

primary metric. By assessing machinery potential through Availability, Performance, and Quality, the system reduces production
losses and enhances organizational competitiveness.
Key aspects of the project:
* Mobile Application Development: Built with Flutter, providing managers and executives with real-time OEE data for informed
decision-making.
Accurate OEE Calculations: Ensures precise metrics, presented in an intuitive format for easy interpretation.
Performance Analysis: Enables detailed comparisons between machines and production lines. .\\’PfoieCt

User-Centric Design: Enhances convenience and efficiency in real-time data tracking.
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INTRODUCTION

In the oil and gas industry, robotic ultrasonic thickness measurement improves safety and efficiency but faces challenges with probe
alignment, couplant application, and equipment protection. This research proposes a new inspection mechanism to enhance

accuracy, reliability, and safety.

OBJECTIVES

Design a probe holder mechanism for ultrasonic thickness measurements in spherical and cylindrical chemical storage tanks.
Ensure the probe remains perpendicular to the inspection surface.
Reduce inspection time, cost, and manpower for GC Maintenance and Engineering

Improve safety and operational efficiency.

METHODOLOGY

INSPECTION PROBE MECHANISM GIMBAL PROBE MECHANISM SCOTCH YOKE MECHANISM

Inspection Robet

Irsgaetion Prabe Mechariim

% Contraller ’
o station

b posiion Marar COUPLANT GEL FEEDING SYSTEM

.’-; ~ t
INSPECTION PROBE MECHANISM
To design a mechanism that keeps the ultrasonic probe parallel to the surface, ensuring proper couplant gel application and protecting both probe

and surface from damage. The design uses soft materials to minimize wear, a compact Scotch Yoke mechanism for probe lifting, and a gimbal probe

mechanism to maintain alignment on uneven surfaces or around obstructions, enabling precise, continuous measurements

EXPERIMENT

Horizon Probe Mechanism Experiment Vertical Probe Mechanism Experiment

The design was tested on a 3mm-thick carbon steel plate at five points The design was tested on a 2.5mm-thick carbon steel plate using

as shown in the figure. Three inspection methods were performed: three inspection methods:

1.Inspection without obstruction 2.Inspection with obstruction 1.Inspection without obstruction 2.Inspection with obstruction
3.Inspection by hand (reference) ,Each method was repeated 20 times 3.Inspection by hand (reference) ,Each method was repeated 30 times

to evaluate performance and accuracy. to assess performance and accuracy.

il 1 E u il

CONCLUSION

This research develops a stability-enhancing device for ultrasonic thickness measurement (UTM) tools in a

Single Paint Measuremer

Result :

ro‘ect
tank-climbing robot for the petrochemical industry. Tests showed 100% accuracy on horizontal surfaces but ‘s\\,? : :

__errors up to +1.17 mm on vertical surfaces due to gravitational force, material deformation, and reduced
couplant gel flow from unstable robot posture.

Author Dintanarat Chansangsri Email c.dintanarat@hotmail.com Tel +66 970509451
Advisor Eakkachai Pengwang




ELECTRONIC SYSTEM DESIGN
FOR DRONE STATION

HG Robotics CO., LTD.

— Abstract — Objective

This project focuses on designing and developing an
electronic system and firmware for controlling multiple
actuators and reading sensor data on a drone station. The
system communicates with a computer via the Modbus
protocol to execute commands and it is built around an
MCU with optimized PCB and firmware for efficiency and
cost-effectiveness. Testing confirms that the PCB and
firmware enable the drone station to operate autonomously,
accurately, and reliably.

1. To design a system that can control the operation of
the drone station, which can change the batteries
automatically.

To design an electrical system and firmware that are
reliable and stable enough for use in a real drone
station.

To design the system to be self-sufficient and able to
remain operational throughout use.

\

— Methodology

The methodology can be divided
into two parts: PCB design and
firmware development. The PCB
design begins with creating a
conceptual design to identify the
requirements for the devices to be
connected. For the firmware
development, since the drone
station operates each actuator
sequentially, the finite state
machine concept is deemed the
most suitable approach.

Figure 2 Conceptual design of PCB

PCBs are designed to be able to
handle :
= : 3 Quadrature encoder
T S ‘ 2 Stepper motor driver
: ‘ 10 2pins input (NO, NC)
4 3pins input (NPN, PNP)
3 pilot lamp output
1 8pins relay output
L 1 2pins relay output
Figure 1 Finite state machine of firmware Figure 3 Drone station PCB 18W DebuQQer

\

~— Conclusion
Test result

The testing through use of the PCB with the developed
firmware is divided into the full-cycle test and three
other experiments according to the main functions of
the drone station. In these three experiments, each
experiment can be divided into two other sub-
experiments to cover the most events that occur. Each
position will be tested 10 times, resulting in the finding
that the firmware and PCB can work 100% correctly
without any errors or damages.

y,
jec
,\\’prme t
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Observability Implement on
Athena-mind Chat-bot Platform.

Vasin Yuenyongvasin vasin.yyv@gmail.com (+66)090-469-5692

Warasinee Chaisangmongkon

This study enhances Athena-mind, an open-source chatbot platform built on microservices, by incorporating observability features to improve performance
analysis and system reliability. Using OpenTelemetry, distributed tracing and metrics monitoring were implemented to identify bottlenecks and optimize
operations.

The data preparation service was redesigned as an independent microservice, supporting multiple file formats (PDF, TXT, DOCX) and ensuring data quality
through enhanced workflows.

Additionally, an adaptive evaluation framework was developed, leveraging advanced reasoning techniques like few-shot learning and chain-of-thought

reasoning, to automate chatbot quality assessment for scalable and reliable applications

1. Enable real-time observability by implementing distributed tracing and metrics monitoring with OpenTelemetry to analyze result of system performance.
2. Redesign data preparation into an independent microservice, supporting multiple formats (PDF, TXT, DOCX) and improving data processing by over 200%.

3. Create an evaluation framework to assess chatbot response quality, utilizing advanced reasoning techniques for scalability and automation.

To enhance monitoring, debugging, and performance, the Athena-Mind platform implemented a comprehensive
observability framework alongside rigorous load testing. OpenTelemetry was used to collect distributed traces and System Diagram Overview
metrics across key services, including NLU, LLM, Adapter, and Vector. Jaeger visualized request flows to identify
bottlenecks, while Prometheus aggregated metrics like CPU usage and memory consumption. These metrics were
displayed on Grafana dashboards for real-time system health monitoring and analysis. Load testing, performed with K6,
simulated user traffic under varying conditions, exposing inefficiencies in the Message Queue (MQ) communication
system. To address this, the platform transitioned to gRPC, which utilized HTTP/2 for low-latency communication and
Protobuf serialization for compact and efficient data transfer. Further optimizations, such as adjusting pool sizes and
batch processing configurations, ensured system scalability and stability under peak loads.

The data-preparation service was redesigned as an independent gRPC-based microservice, decoupled from system-
wide workflows to allow autonomous operation without disruptions. It now supports diverse file formats, including PDF,
Word, Excel, and Markdown, with specialized parsers for extracting and processing content. Post-processing steps
ensured data was cleaned, structured, and prepared for downstream Retrieval-Augmented Generation (RAG) @@

workflows. Quality assurance mechanisms, such as manual reviews and automated logging, were integrated to maintain Quatty

resull

data accuracy and traceability. Raw
i ) . ?ﬁ’ﬁ‘ﬂeﬂf Data preparation service
An adaptive evaluation framework was also developed to automate the assessment of chatbot responses, focusing it o

on relevance, accuracy, coverage, and completeness. The framework employed a prompt-based approach,

incorporating advanced techniques like few-shot learning and chain-of-thought reasoning to guide the evaluation
process. A judge script automated the scoring process, leveraging Gemini 1.5-flash as a cost-effective evaluation model
that balanced performance and token efficiency. Rigorous testing ensured consistent and structured evaluations,

significantly reducing manual workload while enabling scalable and reliable chatbot performance assessments.

The integration of observability, data preparation improvements, and evaluation automation has significantly
enhanced the Athena-Mind platform's reliability, scalability, and efficiency. Observability tools like OpenTelemetry,
Jaeger, Prometheus, and Grafana identified bottlenecks and optimized resources, while transitioning to gRPC resolved .
inefficiencies, reduced response times, and ensured system stability under peak loads. ‘\\«P‘!olt

The redesigned data-preparation service processed over 250 documents per minute, supporting diverse file formats :
with high accuracy through quality assurance mechanisms.

Additionally, the evaluation framework automated chatbot performance assessments with over 80% alignment to
human standards, reducing manual workload and ensuring scalability. Together, these advancements prepare Athena-

Mind to meet evolving demands with robust performance and adaptability.




Condition based tool change
and monitoring

Introduction &

This project aims to optimize CNC machining center efficiency through advanced cutting tool monitoring and wear analysis. A key challenge was

the initial absence of historical tool wear data and operating conditions, necessitating new baseline measurements through SCADA system data

collection.

- Methodology "Wamm  Conclusion g

CNG Filtering data The methodology involves processing raw
Machine data . . .
data into averaged values and applying moving

averages for effective monitoring. The system uses
A\ 4

- Finding insight to ware cumulative load meters to track cutting tool wear. We
Database Filtering data i .
of tool conducted two experiments testing the load up to

1 l 100% of the wear threshold. Results show this

method can be successfully implemented to determine

Transform data

tool changes within the company's operations.

\ 4 \ j

> Monitoring board

Create condition

Alarm tool

change

J

monitoring dashboard ~

SCADA bot: MC36 T05 Step
burnishing Dia 7.5 - Wear !
85 %

SCADA bot: MC36 TOS Step
burnishing Dia 7.5 - Wear :
90 %

(R ——
SCADA bot: MC34 T06 Drill
Dia 5.5 - Wear : 100 %

o e | A ) Wt | O AT | TN

Tool monitoring
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Embedded-based Digital Sun Sensor

for Spacecraft Attitude Determination System

Abstract
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Auto Sun A ICUUMINRANG
Tracking Visualization

1 Conili—gularlon o Moda Sun Angular C O n C I u S i O n

T Parameter Specification

FOV X axis 90 degree

FOV'Y axis 60 degree

Resolution per pixel 0.12 degree/pixel

Power for one Sun Sensor 5V ,0.26A,1.23W

Power for one Pyramid Sun Sensor 5V ,0.66A 3.28W

Process Time 37- 42 ms.

Auto Exposure Frequency 10 ms.

Determinate Error Average 0.146 - 1.36 degree

Original image Centroid detect
5 Single Sun Sensor Accruracy (Elevation = 0 degree FOV = 125 degree}
=7y Angia {Desgre
4 |t 2o reference

Sensor Validation
MATLAB
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National Research Infrastructure for Deep-Space Exploration Project and Research Group
Bfﬁtl : FUNT NadLaa Email : thamakornthongyod@gmail.com Wwaslng 0966244605
81913875nm U3 f3g2330




Low-Thrust Spacecraft Trajectory
Techniquebased Hardware-in-the
loop simulation testbed.

/Abstract

Space technology is advancing rapidly, but challenges in
achieving mission success remain. Traditional satellite
testing methods, which require launching into orbit, are
time-consuming and costly. This thesis proposes the
development of a low-thrust satellite propulsion technique
using the Thruster-In-The-Loop (TIL) approach to analyze
spacecraft trajectories and evaluate thruster performance.
The research includes the development of a Thrust system
and testing with the Thrust Force Verification Subfunction to
assess stability. MATLAB is used to simulate the
environment and convert thrust into acceleration, enhancing

&eliability while reducing testing costs. /

~Objective ~
e To study the Thruster in the Loop (TIL) system by
integrating a Cold Gas Thruster with simulation.
¢ To develop a Cold Gas Thruster thrust simulation
system and design it to replicate microgravity
conditions, enabling the simulation of stable thrust for
an lon Thruster, which can be applied to the TIL system.
¢ To study and develop objectives 1and 2 using
engineering principles for system design, collecting
\ data, and data analysis. j

/Conclusion ~

This research presents a Thruster In The Loop (TIL)
system, which integrates computer simulations and the
practical application of a thruster. The system demonstrates Real-Time Communication and Data Analysis Algorithm for
the stability of the thruster through structural design and Thruster-in-the-Loop (TIL) This work involves designing a
analysis using simulation software, alongside engineering protocol in MATLAB for real-time communication and data
principles, to achieve the most stable thrust output under analysis with TIL. The algorithm references time and thruster
the limitations of available equipment. Experimental results status parameters and receives data from the load cell via
show that when the thruster is integrated into the TIL the ASCII Upload Protocol.
system, it can produce sufficient and stable thrust, enabling The thruster design involves developing a pneumatic system
the spacecraft to reach its target as planned. This thruster comprising a pressure regulator, pressure sensor, solenoid
effectively simulates the operation of an ion thruster with valve, and nozzle. Additionally, the structural design
high efficiency. However, fluctuations or instability in thrust incorporates a two-joint pendulum configuration to ensure
can impact the spacecraft's orbital trajectory. If the thrust is precise testing and measurement of thrust performance.
unstable, it could cause the spacecraft to deviate from its The Thruster-in-the-Loop system integrates the thruster
orbit or re-enter Earth's atmosphere. mechanism with astro-dynamic simulations to enable

\ j \ comprehensive analysis of the resulting performance. j

Thruster in the loop
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Pursuit-Evasion Strategies for
Autonomous Drones in 2D Environments

ABSTRACT OBJECTIVES

\

Pursuit and evasion games are fundamental problems in robotics and control theory, where one or more pursuers The objective of this project is to

aim to approach one or more evaders within a specified distance while considering dynamic uncertainties and develop and implement an algorithm for
environmental conditions. This project explores a scenario involving three drones as pursuers tasked with defending an multiple drones to collaboratively defend
area against two adversarial drones in a 2D environment. The evader's strategy and inputs remain unpredictable, the area from two drones in a 2D semi-
challenging the pursuers' coordination and decision-making processes. A pursuers' algorithm approach utilizing Voronoi circular area. The focus will be on designing
diagrams is proposed to partition the environment, ensuring that each evader's Voronoi cell does not intersect with the strategies that optimize the drones'
protected area. The proposed algorithm requires each pursuer to have knowledge only of its Voronoi neighbors and the movements to effectively encircle to pursuit,
evaders, operating in real time. Simulation results are presented to demonstrate the effectiveness of the algorithm in block and intercept the evaders,
strategically partitioning and allocating search areas among the pursuers. considering dynamic uncertainties and

\_ _J  environmental conditions.

Evader’s Strategy
o Attractive Force
This attractive force encourages the agents to move towards the goal.

_EHej(t) _ A” if"ej(t) ) A” =
(senuor base)
Farr = —VUay = ej(t) — A

a0 Al e

intercept Zone where o, is threshold to the goal
{aaneir ) ® Repulsive Force
logity = ST She e Protected Zane
1 (PD Controdler) (sendar base)

The agent getting away from obstacles for avoiding collisions.

( 1 1)(%0)—%03
n _—
Frep = =VUrep =1 \[ley® = 0i®]  Po) [le;(0) - o30)|*
0 if ||e;(©) — 0;(D| > po
where p,, is obstacle influence radius
Pursuer’s Strategy
From the diagram in the pursuer's decision block, it is combined with two strategies.
Evaders DJI Mini 2 A. Chasing Strategy
Vmaze; = 10 "‘/: if Ve; € Renase s Up, = n+ Erep
Omar, = 3m/s _ E-P
S 15 = P
ot et of e where r]flis heading vector of pursuers, F.,, is a repulsive force
A B. Intercepting Strategy

Contral Input Pursuers DJI Avata a a.
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where L;is the length of the Voronoi edge, [; is a length segment of the L;,
ay and a,, are parameters that adjust the influence of the motion.

if ||ej(t) - oi(t)” < po

h
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Evader Strategies Using Potential Field Pursuer Strategies Using Voronoi-based

The potential field strategy was implemented in a 50x50 grid environment with The experiments are conducted in a 600x400 meter grid 2D environment, partitioned into
predefined goals and obstacles. The results demonstrated the effectiveness of the
potential field strategy in guiding the evader. Based on 100 iterations the evader
can reach goal 92%

three zones with different response strategies based on the senser from protected area can
detected.

A. Baseline Strategy

This experiment evaluates the performance of a Baseline strategy where pursuers move
directly toward their assigned evader based on proximity without strategic approach. Based
on 6 iterations the pursuers can protected the area 33.33%

|
Y

|

|

i

I -

Fig. 1. Result of the evader’s strategy. Evader (blue circle) VS static obstacle (red and triangle circle) (a-d)

()]
CONCLUSION \ Fig. 2. Result of the Baseline strategy in it:valions 2 (e-h).

B. Voronoi Strategy

The pursuers relied on a strategy based on Voronoi diagrams. This method This experiment evaluates the performance of a Voronoi-based strategy where the
significantly improved their ability to intercept evaders. By focusing on reducing the

Voronoi area of the evaders, the pursuers were better able to predict and block the
evaders’ movements, making it harder for them to succeed. When comparing the
strategies, it is clear differences in performance. A simpler baseline strategy failed to
stop evaders from reaching the protected area. On the other hand, the Voronoi-based
strategy showed much better results, demonstrating its effectiveness in pursuit-
evasion scenarios. Several factors influenced the outcomes of these scenarios. The
starting positions of both pursuers and evaders were important. Pursuers performed
more effectively when evaders started close together or far from the protected area,
allowing them to take advantage of coordinated strategies. The Voronoi-based
approach consistently outperformed the baseline strategy, demonstrating the
importance of advanced planning and dynamic adaptation. Additionally, dividing the
Cnvironment into zones affected how well the strategies worked. )

environment is dynamically partitioned into Voronoi cells, and pursuers adjust their
positions to minimize the evaders’ Voronoi cell area. Based on 6 iterations the pursuers can
protected the area 83.33%
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Planter Vision Module

For Inspecting Automated Vegetable Planting System
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Gantry-Based Overhead Robot for
Automated Load-Unload Process
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ABSTRACT

This research focused on developing a procedure for
making Gears 50-19 and 38-54 for Kubota Corporation
by replacing manpower with an automated system. This
alteration increased the efficiency of production and
standardized procedures. the loading and unloading
process of workpieces into the machine using a 6-DOF
robot and a gantry robot. The development included the
creation of grippers that handle workpieces, the

simulation of how robots operate, the analysis and

improvement of the system through simulation software.

The automated system must have a production capacity

equivalent to that of manual labor.

Tel: 090-937-8330
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Agri-Innovation For The Future

OBJECTIVE

To design and develop automated system for handling
workpieces

To implement automated system to reduce 4 manpower
To simulate the robot's operations as a prototype for

robot teaching

To perform gripper strength analysis

Workpieces
Handling Robot

Gear 50-19

METHODOLOGY

This research is divided into two main parts: gripper and

automation system.

Production Layout

Robot 2 Robot 1

Automation system uses

Robal 1 o workps
and loads e warkg:

Robol 1 picks new workplecs fom

Robiot 2 unlazds worlplece froq Shapine, 1iSnaping 2
a1l laads ey workpiaca [ Shaping 1/Shaping 2

I

{ L ———— ‘

e il slog.

Rubol | picks workpieea fram mecum station

Ratol 1 unlusds werkaese fiom Lalhe 2
and Robat 1 Ioads new workgiece o Lathe 2

Robor T unioacs workpiece irom Deourmng
aud Ioads ew workpiece i Detuning,

two robots in production.

Pioicess of mEdsuing WorkpIce sandars

Ropot 1 placss workpiacs on medium staion and
Robol 2 picks workpies from medhum siation

Robot 1 unisads workpiess fram Shaying
and loads new workpinea info Shaving

Rabol 2 Unloan workpiaes fram Hobbing
and loads new workpiecs ine Hobbing

g

Gripper Design for Robot 2

Design the gripper to avoid i

gn the gripp Dual Gripper
machine's draw rod
Handle 2 workpieces

Draw rod in 1 process

Finger

Gripper

Robal places workpiess intn
1112 oulp: slook.

()

Gear 50-19 Process flow

Process Simulate

Result from process simulation

Operator Robot

Topic

Gear 50-19 | Gear 38-54 | Gear50-19 | Gear 38-54

Cycle time (sec) 76 124 82 128

Working time (sec) 72,000 72,000 82,800 82,800

Efficiency (%) 95 95 95 95

Capacity (pcs./day) 551 959 614

%

CONCLUSION

can produce.

sufficient gripping force to handle the workpiece.

® The designed system has a production capacity that is higher than what the employees

® The gripper design was evaluated using structural strength simulation. The result shows

actual workpiece remaining undamaged, no deformation and the gripper provided

.. project
\‘\\\'




Development of machine learning to identify
Individual critical illness risk using population
data and group health insurance claim history

Abstract

Critical illnesses are complex and challenging to predict, often .
requiring long treatments and posing risks of complications or
death. Insurance company cannot reliably forecast the risk of critical
like

premiums, and preventive measures. To address this, researchers

illness, affecting health insurance decisions renewals, ‘

Purpose

To develop a model and compare the performance of
different models for predicting various critical illnesses in
the next 3 months using insurance domain data.

To develop a system that can integrate into other models.

are developing machine learning models to predict risks for illnesses
like lung disease, liver disease, cancer, chronic kidney failure and
cardiovascular issues using health insurance claim data (2017-
2024). Four tree-based models were implemented: Decision Tree,
Random Forest, XGBoost, and LightGBM. Among them, LightGBM
performed best, with sensitivity ranging from 0.492-0.849 and

Input Output

- Demographic Probability of critical

- Insurance claims illness that can tell

Risk estimator
—)
- Rate of patients

- Air quality the level of risk in

each critical iliness
- Overall risk

J

specificity from 0.465-0.813.

4 Methodology

~

Collect Data

Internal data

Insurance claims
dataset

Demographic
dataset

Store Features Q Fetch Features
Online

Feature
Store

v

External data Feature Engineering

data

Log results to ds layer

’ ‘ Monthly Predlcnonw

Critical iliness potential: log entity, predicted date and result from model

Overall risk
dataset

Rate of patients
dataset

Air quality One-hot encoding

Handling missing values

schema : ds_ci_potential

table : insured_ci_potentail_monthly_prediction

”| predicted probabilities from |
binary classification model J

Experl ments

Store Artifacts Q Fetch Artifacts

Ly

‘ Select best model from

4 tree-based model:
Decision tree, Random forest,
K XGBoost and LightGBM

Model

J

Result

Sensitivity

Specificity

Cancer

0.62 (+0.19)

0.67 (+0.14)

Lung disease

0.49 (+0.22)

0.59 (+0.2)

Cardiovascular disease

0.66 (+0.1)

0.54 (+0.21)

Liver disease

0.65 (+0.2)

0.55 (+0.17)

Chronic kidney failure

0.67 (+0.13)

0.47 (+0.23)

/" Distribution of predicted probabilities )

Cancer customer

‘< ll
gt d“ H]I‘H |

‘ Healthy customer

Conclusion
This paper demonstrates the advantage of using claim histories, air

quality, and patient statistics in predicting critical iliness risks. Models
like XGBoost and LightGBM, which use gradient boosting, outperform
the baseline in sensitivity and specificity. While Decision Tree and
Random Forest show lower sensitivity due to a trade-off with specificity,
they still perform better overall. Future developments could leverage
claim history data to analyze customers' past cardiovascular-related
illnesses. Improvements could also be achieved by integrating data from
the Jolly application. Key metrics, such as calories burned, steps taken,
sleep hours, and heart rate, could be incorporated as
features to enhance the model's predictive capabilities in

real-world scenarios.

Author: Miss Napat Uraisomsurat

bl

Insight

Long-term exposure to poor air quality is linked to a higher risk

of chronic health problems that can lead to serious illness.
Older people are especially at risk, likely because they have
been exposed to harmful factors for a longer \‘\-\\, project 7
time. The data also shows that patients tend

to have more OPD and IPD visits before their

first serious illness, pointing to a growing

need for medical care as their health worse
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Development of 3D LiDAR for
topographical surveying drones U’§VENUS

INTELLIGENS

Abstract

( This research aims to develop a small, low-cost LIiDAR system for topographical surveying. It \
features a pulsed laser diode driver with an ultra-fast driver, ensuring safety through IEC 60825-1
standards. An avalanche photodiode with a high-gain transimpedance amplifier and reverse bias

circuit enhances signal detection. A time-to-digital circuit converts time intervals to digital data. The

system employs a coaxial galvo-mirror scanning mechanism with a 150° horizontal and 30°
vertical range, using a smart servo and a gimbal motor with encoder. An STM32F411RE

\ microcontroller processes and streams data to a computer. J
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To design a sub-5-ns-wide pulsed laser diode driver

To design an analog front end for a few-photons

detector utilizing avalanche photodiode

To design an avalanche photodiode bias circuit

To design a time to digital breakout circuit >
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Methodology

Figure 1. Overall Rangefinder Design

The methodology consists of designing a small 1-D ToF Rangefinder and a scanning mechanism to
scan for 3-D data. This research is still in progress and is in the Rangefinder stage. This stage can
be further divided into 3 parts: Mechanical design, PCB design, and Firmware design. The overall

mechanical design is shown in figure 1. The PCB designs are as followed.

Pulsed Laser Diode Driver Gimbal Motor Controller & Encoder
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“‘INTEGRATION OF CPG,RL, AND SELF-ORGANIZED,
SYSTEMS FOR DEVELOPING LOCOMOTION SYSTEMS IN
LEGGED ROBOT”

Abstract

Legged robots demonstrate exceptional adaptability across diverse terrains, making them invaluable for tasks ranging from exploration to urban
applications. However, achieving stable and efficient locomotion remains a challenge due to the complexities of coordinating multiple limbs. Traditional
methods like Model Predictive Control (MPC) are computationally demanding, while Reinforcement Learning (RL) requires extensive training data,
limiting real-world practicality. Bio-inspired approaches, such as Central Pattern Generators (CPGs), offer an alternative by mimicking natural
movement patterns. This research integrates CPG-Radial Basis Function (RBF) networks with the Tegotae concept, which measures the alignment of
expected and actual feedback during motion, to create a hybrid system that combines structured optimization with rapid adaptability. The proposed
approach significantly enhances locomotion stability and efficiency, advancing the practicality of legged robots in complex real-world scenarios.

Objective

1.Highlight the challenges of achieving stable and efficient locomotion in legged robots due to the complexity of coordinating multiple limbs

2.Compare traditional model-based methods, learning-based approaches like Reinforcement Learning (RL), and bio-inspired techniques such
as Central Pattern Generators (CPGs)

3.Present the benefits of integrating CPG-Radial Basis Function (RBF) networks with Tegotae-based control to enhance adaptability and
stability

4.Demonstrate that the proposed hybrid approach improves locomotion performance compared to standalone CPG-RBF or Tegotae-based
methods

Methodology

: Central Pattern Generators (CPGs)
Reinforcement Learning (Intralimb coordination)  * Self-Org (Interfimb coordination) CPGs are neural circuits generating rhythmic motor patterns without sensory
: feedback, producing oscillatory outputs controlled by synaptic weights, rotation
matrices, and phase adjustments to mimic natural locomotion

Radial Basis Function (RBF)

The RBF network transforms CPG outputs into motor commands, shaping the
signals using Gaussian functions and clustering techniques to generate smooth
and adaptive trajectories with fewer parameters

Tegotae-Based Control

Tegotae evaluates the difference between expected and actual feedback from
foot contact, modifying the CPG phase to ensure inter-limb coordination and
improve the robot’s adaptability in real-time

Proximal Policy Optimization (PPO)
PPO is used to train the RBF network by optimizing policy updates within safe
bounds, employing a multi-agent framework for each legs trajectory

Evaluation Metrics
Reward Average Speed, Instability Value
¥ Tracks forward speed, balance assess the learned gait's effectiveness.

Expoctsd 7008
Contact

Convergence Learning and Adaptation
1] : . l A . Evaluates how quickly the robot's reward stabilizes during training, reflecting
i [_kch g )_, o | learning efficiency.

Gait Analysis (Leg Phases vs. Time)
Analyzes synchronization of leg movements to assess intra-limb and
inter-limb coordination.

Expected Result
CPG-RBEF Initially slower but improves over time to achieve better synchronization, stability, and efficiency, especially in dynamic environments

Self-Org (Tegotae-Based Control): Learns quickly due to pre-learned coordination but may lack long-term adaptability and performance optimization
compared to CPG-RBF.

PPO-Self-Org Hybrid Approach: Combines fast learning from Self-Org with ongoing optimization through PPO, resulting in the best overall
performance with high speed, low instability, and efficient energy usage.
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HARVESTING AND ANALYSIS BASIC HORSE
MOTION DATA FOR RECONSTRUCTION

Y ANV I2X

ABSTRACT

Rotomation is a technique used to translate real-world motion into
3D animations. This research proposes a method to capture and
analyze 3D horse motion for re-targeting to other 3D horse models.
Motion data is captured from Autodesk Maya, focusing on gait
cycles through Y-axis changes for flat terrain and X-axis joint
rotations for inclined surfaces. Gaussian Process and Least Square

— Support Vector Machine are employed to analyze average

PURPOSE

« To collect and categorize historical horse motion data
for future applications.

« To test the hypothesis of applying articulate model
motion data to basic animation processes.

 To study the characteristics of 3D motion data and
adapt them for use with other 3D models.

» To design and develop program features for

movement poses. Joint rotation data is converted into controller implementing experimental results in the company’s

positions using the Newton Method minimizer, and the Cartesian Rotomation department.
Coordinate Space Normalization Method is applied to standardize « To reduce the processing time required for horse-

motion poses, allowing consistent motion transfer across models related Rotomation tasks.

with different characteristics.
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METHODOLOGY

ﬂ?e—Targeting Phase\ / Results
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ﬂ ﬂ Coordinate CONCLUSION

Space Horse motion analysis only needs raw data from

Cutting Data Pre-processing

GP and LS-SVM Shift Data Phase Normalization

previous rotomation tracking of any horse.

Analysis Pre-Processing Gait cycles can be identified from the raw motion

data using either of the two methods explained in

ﬂ this project.
The re-targeting method can handle with different

Convert to

Controller proportional joint and DOF of 3D models while

Gaussian Weighting Model keeping the movements natural.

Motion
This proposed process can reduce the process time
\ of rotomation for a horse with similar gait by

90.57% t0 92.74%

Generalize Motion Data _\’p(ojecl
\
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Robot for M-Shells

o8 SIAM COMPRESSOR
INDUSTRY CO., LTD.

Author: Ms.Papassaya Satja Email: papassayasatja@gmail.com Tel: 092-589-8717 Advisor: Mr.Bantoon Srisuwan

INTRODUCTION

This project aims to develop an automated system for the production process of M-Shells (compressor casings) at Siam Compressor

Industry Co., Ltd., focusing on enhancing workplace safety and operational efficiency. The system is designed to mitigate risks
associated with manual handling of M-Shells, which weigh 4.2 kilograms, during their transfer to and from welding machines used to join
the upper shell with the main shell. By automating these tasks, the system reduces worker fatigue, minimizes the likelihood of workplace
accidents, and improves overall production efficiency. The automated system utilizes a robotic arm controlled by a PLC (Programmable
Logic Controller) to ensure precise operation and seamless integration into the production line. This approach not only replaces manual
labor but also increases productivity while maintaining high safety standards within the manufacturing process.

OBJECTIVE METHODOLOGY

1) To reduce manpower requirements while increasing GICETDESIOY

productivity and operational efficiency.

2) To safety improvement by reduce operator fatigue.

3) To save cost from outside maker.

4) To handle 3 models of M-Shells (NN/NH, QN, and
QPB) with outer diameters of 162.6—163.5 mm, 163.5
mm, and 163.5 mm, respectively.

5) To ensure the cycle time of the automated robot does

not exceed 18 seconds.
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* Theinstallation of the robot for M-Shells has been completed

*  The gripper is capable of securely gripping M-Shells without causing damage.

*  The system achieves a cycle time of 15.62 seconds
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CONCLUSION

The installation of the robot system for M-Shells has been

successfully completed. The robot operates smoothly without any
issues, and the gripper is capable of handling M-Shells effectively
without causing any damage to the parts. The system achieves a
cycle time of 15.62 seconds, meeting the performance

requirements and improving overall productivity and efficiency.
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