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Abstract: With the rapid development of smart education, the application of smart chalkboard software in teaching is
becoming increasingly widespread. This article proposes a high-performance roaming display algorithm aimed at improving
the smoothness and response speed of handwriting input on large screens. This algorithm achieves efficient handwriting input
and real-time display through techniques such as data collection and preprocessing, dynamic partitioning and caching
mechanisms, parallel computing and multi-threaded processing, as well as intelligent prediction and optimization. The
experimental results show that the algorithm performs excellently in terms of smoothness and response speed of handwriting
input on ultra large screens, and can effectively solve the delay and lag problems of traditional handwriting input systems.
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1. Introduction

The rise of smart education has made smart blackboard
software an important tool in modern teaching. Smart
blackboard writing software not only enhances the
interactivity of teaching, but also enriches the presentation
methods of teaching content, greatly improving the
limitations of traditional teaching. Especially the application
of large screen handwriting technology has brought
revolutionary changes to teaching interaction and content
display. Through the large screen, teachers can display
teaching content more intuitively, and students can also see
the blackboard content more clearly, thereby improving
learning efficiency and classroom participation.

However, with the increase in screen size, traditional
handwriting input systems often experience delays and
stuttering when processing large areas of handwritten content.
This not only affects the writing experience of teachers, but
also reduces the fluency and interactivity of classroom
teaching.  Therefore, developing an efficient roaming
display algorithm is particularly important. —The high-
performance roaming display algorithm can achieve smooth
handwriting input and real-time display on large screens,
ensuring that teachers do not encounter delays and stuttering
problems during the writing process, thereby improving the
overall teaching effectiveness.

At present, there are some smart blackboard writing
software and hardware devices on the market, such as the
Kamvas Studio 24 digital all-in-one machine, which has
improved the handwriting input experience to a certain extent,
but there are still some shortcomings in the application of
large screens. In order to further improve the performance
of large screen handwriting input, this paper proposes a high-
performance roaming display algorithm. This algorithm
achieves efficient handwriting input and real-time display
through techniques such as data collection and preprocessing,
dynamic partitioning and caching mechanisms, parallel
computing and multi-threaded processing, as well as
intelligent prediction and optimization.

This article will provide a detailed introduction to the
design concept and implementation method of the algorithm,
and verify its effectiveness in practical applications through

experiments. 1 hope that the research in this article can
provide new technological support for the development of
smart education and promote the widespread application of
smart chalkboard software in teaching.

2. Text

2.1. Background and Requirements Analysis

The rapid development of smart education has made the
application of smart chalkboard software in teaching
increasingly common. Smart blackboard writing software
not only enhances the interactivity of teaching, but also
enriches the presentation methods of teaching content, greatly
improving the limitations of traditional teaching. Especially
the application of large screen handwriting technology has
brought revolutionary changes to teaching interaction and
content display. However, with the increase in screen size,
traditional handwriting input systems often experience delays
and stuttering when processing large areas of handwritten
content. This not only affects the writing experience of
teachers, but also reduces the fluency and interactivity of
classroom teaching.

The implementation of smooth handwriting input and real-
time display on large screens places high demands on the
performance of algorithms. Traditional handwriting input
systems often encounter the following problems when
processing large areas of handwritten content: firstly, the
collection and processing speed of stylus data is insufficient,
resulting in delays during the writing process;Secondly, poor
synchronization between data processing and display results
in unsmooth display of written content on the screen; Finally,
the system's computing resources and memory usage are too
high, affecting overall performance. Therefore, developing
an efficient roaming display algorithm is particularly
important.

A high-performance roaming display algorithm needs to
solve the above problems by optimizing data acquisition and
preprocessing, introducing dynamic partitioning and caching
mechanisms, utilizing parallel computing and multi-threaded
processing, as well as intelligent prediction and optimization
techniques, to achieve efficient handwriting input and real-
time display.The algorithm proposed in this article aims to



improve the fluency and response speed of handwriting input
on large screens, ensuring that teachers do not encounter
delays and lagging problems during the writing process,
thereby enhancing the overall teaching effectiveness.

2.2. Algorithm design

2.2.1. Data Collection and Preprocessing

Handwritten pen data collection:

-High precision electromagnetic induction technology:
using high-precision electromagnetic induction technology to
collect real-time position information, pressure induction, and
tilt angle data of the stylus. [1] This technology can provide
handwriting resolution of up to 5080 LPI (Lines Per Inch) and
8192 levels of pressure sensing, ensuring the accuracy and
sensitivity of handwriting input.

-Multi dimensional data collection: In addition to location
information, it also collects pressure and inclination data of
the stylus, which can be used to optimize the display effect of
handwritten handwriting and make it closer to the real writing
experience [2].

2.2.2. Data preprocessing:

-Denoising processing: Denoising the collected data to
filter out the noise generated during the handwriting process,
ensuring the accuracy and stability of the input data.
Common denoising algorithms include mean filtering and
median filtering [3].

-Data smoothing: Using curve fitting algorithm to smooth
the handwritten trajectory, eliminating possible shaking and
discontinuity during the handwriting process, and improving
the fluency of handwritten handwriting.

2.2.3. Dynamic blocking and caching mechanism

Dynamic partitioning:

-Screen division: Divide the large screen into multiple
small blocks, each of which independently processes
handwritten input data, reducing the complexity of processing
single block data.  This can effectively reduce the
computational burden of the system and improve overall
processing efficiency.

-Block management: dynamically adjust the size and
position of each small block, update block information in real-
time based on the movement trajectory of the stylus, and
ensure the continuity and fluency of handwriting input.

Cache mechanism:

-Multi level caching: Introducing a multi-level caching
mechanism to store frequently accessed data in high-speed
cache, improving data read speed. The first level cache is
used to store the data of the current small block where the
stylus is located, and the second level cache is used to store
the data of adjacent small blocks.

-Cache update: Real time update of cache content based on
the movement trajectory of the stylus, ensuring that the data
in the cache is always up-to-date. Using LRU (Least
Recently Used) algorithm to manage cache, prioritizing the
elimination of the oldest unused data.

2.2.4. Parallel computing and multi-threaded processing

Parallel computing:

-GPU acceleration: Utilizing GPU for parallel computing
to accelerate the processing and display of handwritten data.
GPUs have powerful parallel computing capabilities and can
simultaneously process large amounts of handwritten data,
improving the system's response speed.

-Task decomposition: Decompose the processing task of
handwritten data into multiple subtasks and allocate them to

different GPU cores for parallel processing, fully utilizing the
computing resources of the GPU.

Thread processing:

-Thread allocation: Using multi threading technology, the
collection, processing, and display of handwritten data are
allocated to different threads to improve the system's response
speed. The main thread is responsible for collecting
handwritten data, while the sub threads are responsible for
data processing and display.

-Thread  synchronization: =~ Through  the  thread
synchronization mechanism, ensure data consistency and
processing order between threads. Common thread
synchronization mechanisms include mutex locks and
semaphores.

2.2.5. Intelligent prediction and optimization

Intelligent prediction:

-Machine learning algorithms: By using machine learning
algorithms to predict the user's handwriting trajectory, the
next display content can be rendered in advance to reduce
latency. Common machine learning algorithms include
Support Vector Machines (SVM) and Long Short Term
Memory Networks (LSTM).

-Trajectory prediction: Based on the historical trajectory
data of the stylus, predict its future movement direction and
position, render the corresponding display content in advance,
and improve the fluency of handwriting input.

Optimization algorithm:

-Algorithm optimization: Optimize the algorithm to reduce
computation and memory usage, and improve overall
performance. =~ Common optimization methods include
algorithm simplification and data compression.

-Memory management: Adopting efficient memory
management strategies, allocating and releasing memory
resources reasonably, avoiding memory leaks and resource
waste. Common memory management strategies include
memory pooling and garbage collection.

Through the above design, the high-performance roaming
display algorithm proposed in this article can significantly
improve the smoothness and response speed of handwriting
input on large screens, providing strong support for the
application of smart blackboard writing software.

2.3. Experiment and Results

In practical applications, we have conducted multiple
experimental tests on this high-performance roaming display
algorithm. The test content includes the fluency, response
speed, and data processing efficiency of handwriting input.
The experimental results show that the algorithm performs
excellently in terms of fluency and response speed for
handwriting input on ultra large screens. Specifically, the
delay of handwriting input is significantly reduced, and the
stuttering phenomenon during the writing process is basically
eliminated. The system can respond to users' handwriting
operations in real time. In addition, the efficiency of data
processing has also been significantly improved, enabling
rapid processing of large areas of handwritten content,
ensuring the continuity and fluency of display effects. These
results indicate that the algorithm can effectively solve the
delay and stuttering problems of traditional handwriting input
systems in large screen applications, providing strong
technical support for the application of smart board writing
software.



2.4. Application prospect

This high-performance roaming display algorithm is not
only suitable for the field of smart education, but can also be
widely applied to other scenarios that require large screen
handwriting input, such as digital painting, design creation,
business meetings, etc. In digital painting and design
creation, algorithms can provide high-precision and high
response speed handwriting input experience, meeting the
needs of professional users. In business meetings,
algorithms can improve the writing fluency and interactivity
of electronic whiteboards, enhancing the efficiency and
effectiveness of meetings. In the future, with the continuous
optimization of algorithms and the improvement of hardware
performance, ultra large screen handwriting technology will
have a broader application prospect. Especially in the fields
of smart cities, smart homes, etc., ultra large screen
handwriting technology is expected to become an important
means of interaction, promoting the development of related
industries.

3. Summary

3.1. Summary

This article introduces a high-performance roaming display
algorithm that significantly improves the smoothness and
response speed of handwriting input on large screens through
techniques such as data acquisition and preprocessing,
dynamic partitioning and caching mechanisms, parallel
computing and multi-threaded processing, and intelligent
prediction and optimization.  The application of this
algorithm in smart chalkboard software provides strong
support for the development of smart education.
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