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1. The main contribution of the thesis is as follow:

Each chapter of the thesis contains research findings that are supported and
verified by studies that have been published at eminent national and international
conferences and journals. The contributions that stand out most are:

(1) Propose an effective RGB color selection technique for complex 3D
object structures based on a combination of tagging and marking methods by
selecting an RGB color area on the object structure. From the RGB color, codes
proceed with ID tagging and the creation of relational tables that store relevant
information about specific areas of the anatomy. Using the entire set of color
values $(R, G, B)$ to define a set of anatomical regions helps to define multiple
overlapping areas of an object for efficient representation of complex objects, and
more clearly.

(2) Technical proposal to improve the efficiency of multi-user interaction
in augmented reality with scenarios where users have the same geospatial and
different geospatial. The solution is to identify and mark the pins and interactive
positions on 3D objects to set the color area and interactive position under
different views of multiple users on the same object. The proposed technique
allows multiple interactions to be performed simultaneously on many different
devices with multiple users at the same time with low latency and accurate
visualization of the virtual reality model location..



(3) Propose a Memetic algorithm to enhance encryption of medical data in
transit in loT-based distributed systems using a Memetic algorithm combined
with DWT transformation. The results of the proposed algorithm are evaluated
using performance metrics such as PSNR, MSE, SSIM, correlation, SC, and BER
which show the efficiency of the proposed algorithm compared to existing
methods. When comparing the histogram of the covered messages and the original
message both in color and grayscale images, there is not much deviation in the
PSNR values, which indicates that the proposed algorithm works well. in the
encoding and decoding process. Therefore, security concerns in the healthcare
system through IoT are highly secure and safe.

(4) Applying the above techniques to build a simulation system of the
human body. The system provides an interface that allows the user to manipulate
to observe the images of the parts that can be searched and looked up information
through the sample information.

2. Possibility of reality application

In the context of the "content-oriented" education and training becoming
inadequate and having many shortcomings, schools are clearly seeing the
importance of a training model that goes hand in hand with practice to help
students develop comprehensive capacity after graduation. In order to serve
teaching, learning, and research well, schools need to carry out training associated
with practice through practice models. This is extremely important for medical
students related to anatomy because there are no human corpses to practice with.

The goal of the simulation system is built toward the application of virtual
reality 3D technology to simulate the Vietnamese human body intuitively, and
accurately with a 1:1 ratio with a full range of organ systems allowing the ability
to interact directly in 3D space. Support system, serving teaching, learning, and
research in the field of health sciences to reach career goals, able to work in a
dynamic and fast-changing new world.

3. Further research directions:

The concerns raised in the thesis span a wide range of topics, making it
feasible to identify issues that might be utilized to suggest topics as a study
direction for the next projects for each topic given in each chapter. That



demonstrates the concerns raised by the Ph.D. student in the thesis are open-
ended. Following up on some of the thesis' unexplored directions:

- Research efficient algorithms for surface smoothing of complex 3D
objects based on optimal compression of model meshes. Especially the
shading algorithms based on unreliable input data.

- Research algorithms to optimize multi-view navigation from multi-users
in a 3D environment. Optimizing techniques for sharing multi-user
models on the same space and different geospatial.

- Research effective 3D object encryption algorithms to compress data and
increase security when transferring data between devices.
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