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Introduction to Orca Slicer

Orca Slicer is an advanced and powerful tool for preparing and converting 3D models
into printable formats for 3D printers. With its user-friendly interface and extensive
features, this software helps both professional and novice users achieve the best print
quality.

The main features of Orca Slicer include advanced settings for layering, print speed,
and control of nozzle and bed temperatures. Additionally, it provides advanced
simulation capabilities for previewing 3D prints. This feature allows users to simulate
the printing process in detail before starting, enabling them to address potential
issues beforehand.

Orca Slicer supports various CAD and STL file formats and is compatible with a wide
range of 3D printers. It also offers tools to optimize user material usage and printing
time. Features such as project-specific settings and print cost estimation make it an
ideal choice for professional users.

Compatible with various 3D printers such as Fused Deposition Modeling (FDM) and
Stereolithography (SLA).

One of the advantages of Orca Slicer is its customizable settings for different
materials like PLA, ABS, and TPU, ensuring more precise and high-quality printing
results. Additionally, users can save their custom print settings and reuse them for
future projects.

Other notable features of this software include adijusting layer heights for different
parts of the model and using advanced algorithms to improve surface quality.
Relation to PrusaSlicer: OrcaSlicer is built on PrusaSlicer, one of the most popular
slicer software. While it shares similar capabilities, it introduces new features like
advanced profiles and model analysis tools.

Comparison with Other Slicers: Compared to other slicers like Cura and Simplify3D,
OrcaSlicer stands out with:

_ More advanced settings and options for control than Cura.

_ Unlike Simplify3D, it is free and receives regular updates.

Finally, Orca Slicer is an efficient tool for engineers, designers, and 3D printing
enthusiasts who aim to execute their creative projects with high accuracy and reduced
time. Numerous resources such as comprehensive documentation, video tutorials, and
user forums are available for learning and using this software.

Orca Slicer
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Keywards Abstract
Paiths Flanning Path planning is a critical component of autonomons mobile robots, enabling eficient
Smooth Trajectories and zafe navigation across diverss environments, Achleving optimal path planning is
Autenomous robats eazential for enswring botl smcath trajectories and computational eficisncy. The A-star
A-Sar [A*) algorithe is extensively wtilized for path optimization due to its effectivensss in
Artificial Potential Field identifying the shortest path. Howewer, it frequently generates non-smooth paths,

particulazly i low-resolution environments, which can adversely affect robot
performance and safety. To address this limitation, this paper Integrates the A® algorithm
with cublc B-spline interpolation. Cubic B-splines enhance path smoothness by
inereasing the number of reference paints and generating more continueas trajectories,
While the improwved A* method excels In static snvirenments, dynamic cbstacle
avoldance is managed through the Artificial Potential Fleld method (APF). Our bybrid
appraach preserves the strengths of A" while significantly improving path smesthness
and dynamic obstacle handiing, Simulation results indicate that this combined method
produces smoother trajectories without extending path length or Increasing
computational complexity, thereby augmenting the navigation capabilities of
autonamas rabots,

Introduction

Autoromous Moblle Robots [AMRs) exhibit increased efficlency by Independently navigating through varlous
applications such as transportation, manufacturing, healthcars, and agriculture [1]. An essential aspect of AMRs
autonemy involves efficient path planning, enabling optimal route navigation while aveiding obstacles.
Smoothness in path trajectorles ks essential for enhancing AMRs" capabilitles, epsuring stable and efficlent
movement in dynamic environments,

Path planning techniques can be classified into two primary categories: global and local methods, based on the
utilization of environmental Information. Global path planning algorithms provide the robot with complete
environmental information before movement beging, This allows the AMR 1o calculate an optimal route from the
starting point to the destination while consldering obstacles along the way [Z]Dne of the efficlent and commonly
used global methods for finding the low cost path is the A® algorithm [3]. However, a significant limitation of A* s
itz tendency to produce paths with sharp tums and non-smooth trajectories in low-resolution environment [4].
To address this challenge, an Improved version of the A* algorithm s suggested, This enhanced algorithm aims to
mitigate the shortcomings of traditional A* by Incorporating additional techniques for path smoothing and
obstacle avoidance [3], [4]. Furthermore, while the enhanced A* algorithm effective in static environments, it may
encounter difficultes in navigating through dynamic environments with moving obstacles. To overceme this
challenge, we introduce a hybrid approach thatr combines the improved A* algorithm with the Artificial Potential
Fleld {APF) method for real-thne obstacle avoldance. The APF method is a widely used approach for dynamic
ohstacle avoldance in robotics [5].
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