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Abstract: The dynamic spatial positioning of infants' eyes is crucial in ophthalmic retinal screening and medical imaging 
research. It plays an important role in the diagnosis of retinal diseases, the design of personalized treatment plans, and the 
monitoring of ophthalmic surgery. In order to solve the defects of existing eye tracking equipment and technology, such as 
complex implementation, sensitivity to environmental conditions, and limited long-term use, this study proposed a dynamic 
spatial positioning method of the eye based on the characteristics of the optic disc of infants. This method calibrates the size of 
the eye and retinal image through digital-analog linkage technology. It establishes a mapping relationship between pixels and 
physical sizes, and effectively solves the perspective distortion problem in retinal image acquisition, improving positioning 
accuracy and reliability. The centroid of the optic disc is selected as the reference point for spatial transformation, and the 
dynamic spatial changes of the eye are converted into changes in the centroid of the optic disc. Experimental results show that 
this method has good accuracy and robustness. The accuracy of dynamic spatial positioning of the eye is 0.0001 mm, and its 
average error is 0.000888 mm. 
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1. Introduction 
In recent years, with the increasing social pressure people 

face, this has led to an increase in the number of older mothers 
and an increase in high-risk factors for infant development. 
The dynamic spatial positioning of the eyeball is of great 
significance in fundus screening and medical imaging 
research for infants and young children. In particular, its 
research is of great significance in the diagnosis of retinal 
diseases, the design of personalized treatment plans, and the 
monitoring of ophthalmic surgery. 

In the early diagnosis and monitoring of ophthalmic 
diseases, dynamic spatial positioning of the eyeball can help 
doctors better understand the real-time position and 
movement direction of the eyeball. It can accurately diagnose 
and treat retinal diseases. Mainly reflected in the fact that 
before ophthalmic surgery, real-time acquisition of the 
eyeball position can provide doctors with important 
references and improve the safety and effectiveness of the 
surgery. At the same time, personalized treatment plans based 
on the spatial position and posture of the eyeball can improve 
the treatment effect. In terms of personalized treatment plan 
design, by accurately tracking the movement of the eyeball, it 
is possible to better formulate personalized treatment plans 
for patients [1, 2]. Especially in refractive surgery using laser 
means, accurate eye positioning can help doctors avoid 
damaging surrounding tissues during laser treatment [3, 4]. In 
ophthalmic scientific research, dynamic spatial positioning of 
the eyeball helps disciplines to deeply understand the 
relationship between eye movement and visual processing, 
and provide theoretical and data support for basic research. 

Eye position tracking devices and rotation positioning 
methods have always attracted attention. Although many 

devices and methods have emerged, there are still some 
compromises [5-7]. In terms of eye spatial positioning 
technology, the search coil method uses a magnetic induction 
coil to detect the external applied magnetic field of the 
induction coil around the subject. The position of the eye is 
calculated based on the relative amplitude of the sensor output 
frequency [8]. However, this method is easily interfered by 
the environmental magnetic field, and the installation of the 
induction coil has high requirements for experimental design 
and is not suitable for long-term application. In 1997, 
Mulligan et al. proposed an eye tracking method based on 
retinal vascular images. The eye movement is accurately 
monitored by analyzing the changes in the vascular pattern on 
the retina. This method has higher optical gain and robustness 
[9]. However, this method relies on high-resolution image 
acquisition and may be affected by factors such as image blur 
or optical distortion. In addition, slit lamp pre-mirror 
examination, Fison observation and fundus photography can 
also be used to measure the disc-fovea angle (DFA) to 
objectively judge the state of eye rotation [1, 2, 10-12]. 
However, this method is highly instrument-dependent and has 
limited application scenarios. Pupil center corneal reflection 
(PCCR) uses a near-infrared camera to capture eye 
movements using a light source that illuminates the eye and 
causes visible reflections. The vector formed by the angle 
between the corneal and pupil reflections is calculated to 
reflect the rotation angle of the eye. However, the accuracy of 
corneal reflection is easily affected by light conditions and 
reflection interference. In 2004, researchers at the School of 
Medicine comprehensively explored the potential and 
application prospects of combining eye tracking technology 
with machine learning and deep learning algorithms. The 
fusion of this method not only optimized the accuracy of data 
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annotation and enhanced the accuracy of image classification, 
but also made significant improvements in pathology 
detection and segmentation tasks. The research on eye 
tracking combined with artificial intelligence has opened up 
new possibilities for improving the efficiency and accuracy of 
medical image analysis [13]. However, data collection 
requires high-precision equipment and strict experimental 
conditions, which limits the convenience and scalability of 
data collection. Research focuses on two-dimensional images. 
How to use this data to enhance three-dimensional models 
remains an underexplored area. Secondly, the interpretability 
and generalization capabilities of the model are not strong. 

In the research of eye position tracking equipment, the 
VisxS4IK excimer laser machine can not only automatically 
track the horizontal X and Y axis displacement of the eyeball 
and the vertical Z axis displacement, but also measure the 
angle of eyeball rotation and the distance of pupil center 
displacement, and provide prompts and compensation. From 
the original XYZ three-dimensional tracking, it has been 
expanded to three-dimensional tracking plus eyeball rotation 
positioning [14]. Synoptophores measure the conscious and 
perceived tilt angles, as well as detect subjective rotation 
degrees and binocular vision function [15, 16]. The Bagolini 
linear mirror test determines the visual state by evaluating 
retinal correspondence [17]. Using the iris camera of the laser 
machine to collect images during surgery to calculate the 
rotation angle of the eyeball and the displacement of the pupil 
center is also widely used [18]. These devices are limited by 
high complexity. They are also limited by their dependence 
on specific operating environments and limited dynamic 
tracking capabilities. The breadth and flexibility of device 
applications are very poor. 

In this paper, we proposed a method for dynamic spatial 
positioning of the eyeball based on the characteristics of the 
optic disc of infants and young children. We firstly modeled 
the eyeball and calibrated the size of the fundus image based 
on the digital-analog linkage technology, so that the pixel-size 
relationship between the spatial eyeball and the two-
dimensional image was established. Then, we fully 
considered the influence of the perspective distortion of the 
sphere in image acquisition and proposed a positioning 
scheme for the centroid feature of the optic disc. We selected 
the centroid of the optic disc as the target point for spatial 
transformation recognition. Finally, the dynamic spatial 
transformation of the eyeball was converted into the spatial 
transformation of the centroid of the optic disc, and its 
effectiveness was analyzed. Experiments have shown that this 
method is a universal method for dynamic spatial positioning 
of the eyeball. This model and method can be used for 
dynamic spatial positioning of the eyeball in common fundus 
examinations that obtain the optic disc. It has high detection 
accuracy, strong robustness, and high flexibility, and is fully 
suitable for clinical research and scientific research on spatial 
positioning of the eyeball in auxiliary ophthalmology. 

2. Dynamic Spatial Positioning of the 
Eyeball  

We propose a dynamic spatial positioning method for the 
eyeball based on the characteristics of the infant optic disc. 
The main target population is infants aged 0 to 12 years old, 
and the fundus screening device used is RetCam Ⅲ. It will 
be equipped with a D1300 lens. An examiner will take at least 
10 images. A total of 200 original images were collected to 

construct the dataset. The image resolution is 1600×1200. The 
images are saved in PNG format. 

2.1. Preparation 
Before elaborating on the method of dynamic spatial 

positioning of the eyeball, the basic size data of the eyeball 
and the calibration of the fundus image size will be the first 
preparatory work to be completed. First, the basic size data of 
the eyeball provides the calculation basis for the mathematical 
method of spatial positioning. Fundus image size calibration 
establishes the correspondence between image pixel 
information and actual eyeball space physical information. 
Secondly, the combination of the basic size data of the eyeball 
and the fundus image size calibration enables the system to 
accurately convert the observation points on the image into 
accurate physical positions, thereby realizing accurate 
tracking and analysis of eyeball movements. 

In recent years, most ophthalmic clinical trials and 
scientific research cannot accurately provide the size 
parameters of the invisible internal structures of the eyeball 
[19]. This study reviewed a large number of studies on the 
structural parameters of infants and young children's eyes, 
especially the fundus size data that can be imaged by the 
RetCam Ⅲ  device for infants and young children. The 
researchers used the default assumption of an axial length of 
24 mm to calculate the area [20]. The researchers used an 
axial length of 24 mm to represent the optical model of the 
Navarro UWF model eye. This is to enable experimenters to 
more accurately calculate the anatomically correct area of the 
vascularized retina when performing stereoscopic projection 
and image stitching [21]. The study expressed the relationship 
between axial length and age, gender, height, and body mass 
index (BMI). The standard value of axial length is generally 
considered to be 24 mm, regardless of gender, race, and other 
physical parameters [22]. In summary, the fundus of the 
eyeball is defined as a hemisphere with a diameter of 24 mm. 

Fundus image size calibration uses a multi-point 
calibration method, using the sizes of multiple known targets 
for calibration. In 2006, De Silva et al. evaluated the optic 
disk size and the distance from the optic disk to the macula of 
premature and full-term infants. The study found that the 
average value of the optic disk height (ODH) was 1.41 ± 0.19 
mm; the average value of the optic disk width (ODW) was 
1.05 ± 0.13 mm; the average value of the optic disk-to-fovea 
distance (ODF) was 4.4 ± 0.4 mm; and the optic disk diameter 
(ODD) [23]. Using this study as a reference, the optic disk 
height, optic disk width, and optic disk-to-fovea distance in 
the image were used as known sizes for joint calibration. As 
shown in Figure 1, the experiment recorded their pixel 
positions in the image and calculated the ratio between the 
actual size of each object and the pixel size. Through 
regression analysis method, a more accurate scaling factor is 
obtained and applied to the whole image. 

Since the eyeball is a sphere, the fundus will inevitably 
have the problem of perspective distortion during the shooting 
process. The closer the fundus information is to the edge of 
the camera's perspective, the more information will be 
compressed and missing. In response to this dilemma, new 
requirements are brought to the calibration of fundus image 
size. We have established a feedback system for the 
calibration of known areas. As shown in Figure 1, we assume 
that the fundus is the northern hemisphere of the earth. 
According to the study of Universal Polar Stereographic, the 
setting of the scale factor of 0.994 for areas above 80° north 
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latitude is based on the comprehensive consideration of 
multiple factors such as geometric deformation, linear 
distortion and angle fidelity during polar map projection to 
reduce the distortion in the polar region. We believe that the 
projection information within 80° north latitude to 90° north 
latitude is about 0.6% smaller than the actual information. The 
distortion it contains can be ignored. In summary, the 
calibration feedback system we established is designed as 
follows: First, the image is calibrated using the multi-point 
calibration method, and the calculated scale factor is applied 
to the entire image. Secondly, take the center of the image as 
the origin and r as the radius of the eyeball, and draw a 
circular surface at 80° north latitude in the image according 
to formula (1). Finally, ensure that the calibration of the 
known target in the multi-point calibration method is within 
the circular surface at 80° north latitude, then the calibration 
is considered qualified. Otherwise, this image will not be 
calibrated. 

൜
଴°ே଼ݖ ൌ ݎ ⋅ cos	ሺ80°ሻ
ଶݔ ൅ ଶݕ ൌ ଶݎ െ ଴°ே଼ݖ

ଶ .            (1) 

 
Figure 1. Image size calibration and perspective distortion display 

2.2. Scheme for Optic Disc Feature Selection 
The core of the eyeball dynamic spatial positioning method 

is to analyze the changes in the optic disc of the fundus to 
accurately monitor the movement of the eyeball. Therefore, 
the selection of optic disc features is the most important part 
of the detection target. The prominence and recognition 

accuracy of the features directly determine the accuracy of the 
positioning method. 

2.2.1. Optic Disc Center 
As a key component of the infant eye structure, the optic 

disc plays a vital role in the screening of infant eye diseases. 
A comprehensive examination is an indispensable step [24]. 
At the same time, we found that almost all eye screening 
images contain the optic disc and macula. Therefore, we 
chose the optic disc as the target feature for the dynamic 
spatial positioning of the eyeball. 

 
Figure 2. Orthogonal projection of the optic disc at different 

rotation angles 

 

As shown in Figure 2, we are limited by the problem of 
perspective distortion during the fundus photography. It is 
very unscientific to directly track and identify the entire optic 
disc. Under the premise that the camera remains unchanged, 
the position of the optic disc in the acquired fundus image 
changes with the rotation of the eyeball. What is more fatal is 
that the size and shape of the optic disc are constantly 
changing. Therefore, we changed our thinking and proposed 
to locate the center of the optic disc. The spatial 
transformation of the eyeball is represented by the spatial 
transformation of the center of the optic disc. 

Among the many concepts of two-dimensional centers 
such as centre of gravity, centroid, centre of mass, geometrical 
center, mean center, etc., we need to consider the ability of the 
center concept to handle irregular shape centers and resist 
perspective distortion. The optic disc centroid can better 
capture the characteristics of irregular shapes and provide a 
more realistic center position. Secondly, the calculation of the 
optic disc centroid is based on the information of all points. 
Compared with relying only on certain boundaries or vertices, 
the centroid can more comprehensively reflect the actual 
distribution of the object. Finally, the calculation of the optic 
disc centroid is simple and efficient. Finally, we choose the 
optic disc centroid as the target point for spatial 
transformation recognition. A more detailed argument will be 
developed in 3.1. 

2.2.2. Calibration of the Centroid of the Optic Papilla 
According to the theory in 2.2.1, we have solved the 

distortion problem that affects the location of the optic disc 
center. To locate the optic disc center, we only need to 
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calculate the centroid of the optic disc at each angle. The 
method design is shown in Figure 3. 

 
Figure 3. Calibration design of the optic papillary centroid 

 

We take the center pixel of the image as the origin (0, 0) 
and use pixels as coordinate units to establish a two-
dimensional coordinate system. The x-axis is positive to the 
right and the y-axis is positive upward. First, convert the 
fundus color image into a grayscale image according to 
formula (2). R is the value of the red channel, G is the value 
of the green channel, B is the value of the blue channel, and 
Gray is the calculated grayscale value. 

Gray ൌ 0.2989 ൈ ܴ ൅ 0.5870 ൈ ܩ ൅ 0.1140 ൈ  (2)  .ܤ
Then, the grayscale image is converted into a binary image 

according to formula (3). 

Binaryሺݔ, ሻݕ ൌ ൜
255				ifGrayሺݔ, ሻݕ ൒ ܶ
0				 ifGrayሺݔ, ሻݕ ൏ ܶ.      (3) 

Among them, Gray(x,y) is the pixel value of the grayscale 
image at the coordinate (x,y), T is set to 200, and Binary(x,y) 
is the pixel value of the binary image at the coordinate (x,y). 

According to formula (4), the pixel values in the image are 
operated according to their shape or structure. Create a 5 * 5 
rectangular structure element. Use erosion to remove small 
protrusions in the image. 

,ݔሺܧ ሻݕ ൌ ݉݅݊
ሺ௫ᇲ,௬ᇲሻ∈஻

ݔሺܫ  ൅ ,ᇱݔ ݕ ൅  ᇱሻ.       (4)ݕ

Where I(x,y) is the pixel value of the original image at (x,y), 
B is the structural element, and E(x,y) is the pixel value of the 
eroded image at (x,y). 

Dilation can restore the edge of the object removed during 
the erosion process. According to formula (5), for each pixel 
point P(x,y) in the image, it is compared with the structural 
element B. If the structural element B has any overlap with 
the foreground pixel at P(x,y), that is, B covers any 
foreground pixel of I(x,y), then P(x,y) is set to the foreground 
value; otherwise, keep its original value or set it to the 
background value. 

,ݔሺܦ ሻݕ ൌ ݔܽ݉
ሺ௫ᇲ,௬ᇲሻ∈஻

ݔሺܫ  ൅ ,ᇱݔ ݕ ൅  ᇱሻ.       (5)ݕ

Where D(x,y) is the pixel value at (x,y) in the dilated image. 
Combining erosion and dilation, the opening operation is 

shown in Equation (6), which removes small white noise 
points while maintaining the integrity of larger objects. When 
processing fundus images, this helps to clearly identify 
important structures such as the optic disc. 

ቊ
ܱሺݔ, ሻݕ ൌ DilationሺErosionሺܫሺݔ, ,ሻݕ ,ሻܤ ሻܤ

ܱሺݔ, ሻݕ ൌ ݔܽ݉
ሺ௫ᇲ,௬ᇲሻ∈஻

  ݉݅݊
ሺ௫ᇲᇲ,௬ᇲᇲሻ∈஻

ݔሺܫ  ൅ ᇱݔ െ ,ᇱᇱݔ ݕ ൅ ᇱݕ െ  ᇱᇱሻ  (6)ݕ

Where O(x,y) is the pixel value of the image at (x,y) after 
the opening operation. 

Contour detection uses the Douglas-Peucker algorithm to 
start from the starting point of the contour, find the farthest 
point, and create a line segment connecting the two points. 
Next, the algorithm checks each point on the contour to see if 
they are near this line segment. The distance calculation 
formula is shown in equation (7). If not, these points will be 
retained, and the algorithm will repeat this process on these 
points until all points have been checked. 

݀ሺܲ, ݈݅݊݁ሻ ൌ ݉݅݊
௫∈௟௜௡௘

 ඥሺݔ െ ௫ܲሻଶ ൅ ሺݕ െ ௬ܲሻଶ.     (7) 

Among them, P(x,y) is the point on the contour, line is the 
current line segment, and (Px,Py) is the coordinate of point P. 

According to the description in 2.2.1 above, the centroid of 
the optic disc contour is calculated according to formula (8), 
and we have completed the calibration of the centroid of the 
optic disc. 

௖ݔ ൌ
∑  ಿ
೔సభ ௫೔
ே

, ௖ݕ ൌ
∑  ಿ
೔సభ ௬೔
ே

.             (8) 

2.3. Establishment of a Dynamic Spatial 
System of Optic Disc Features 

The eyeball space coordinate system is established with the 
eyeball center (0, 0, 0) as the sphere center, a radius of 12mm, 
and millimeters as the coordinate unit. We will expand the 
two-dimensional plane coordinate system established in 2.2.2 
to the three-dimensional space coordinate system calculation. 
Because the eyeball center (0, 0, 0) is the sphere center in the 
three-dimensional coordinate system, and the two-
dimensional plane coordinate system is established with the 
image center as the origin in 2.2.2, the relationship between 
the two coordinate systems is shown in the figure. The 
coordinates of any optic disc centroid (x1, y1) in the original 
two-dimensional coordinate system are converted to (x1, y1, 

ඥ12ଶ െ ଵଶݔ െ  ଵଶ ) in the three-dimensional coordinateݕ
system. For the convenience of calculation, we define any 
optic disc centroid point as (x1, y1, z1). Assume that the center 
of the fundus of the standard eyeball, that is, the center point 
of the optic disc, is (0, 0, 12) (hereinafter collectively referred 
to as the standard point). For the convenience of calculation, 
we define the standard point as (x, y, z). In three-dimensional 
space, the rotation matrix is shown in equations (9), (10), and 
(11). 

 
Figure 4. Schematic diagram of eyeball dynamic rotation 

The matrix for rotating α around the x-axis: 

ܴ௫ሺߙሻ ൌ ൥
1 0 0
0 cos	ሺߙሻ െsin	ሺߙሻ
0 sin	ሺߙሻ cos	ሺߙሻ

൩.         (9) 

The matrix for rotating β around the y-axis: 
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ܴ௬ሺߚሻ ൌ ൥
cos	ሺߚሻ 0 sin	ሺߚሻ

0 1 0
െsin	ሺߚሻ 0 cos	ሺߚሻ

൩.        (10) 

The matrix for rotating γ around the z-axis: 

ܴ௭ሺߛሻ ൌ ൥
cos	ሺߛሻ െsin	ሺߛሻ 0
sin	ሺߛሻ cos	ሺߛሻ 0
0 0 1

൩.        (11) 

The transformed position is known: 

൥
ଵݔ
ଵݕ
ଵݖ
൩ ൌ ܴ௭ሺߛሻܴ௬ሺߚሻܴ௫ሺߙሻ ⋅ ቈ

ݔ
ݕ
ݖ
቉.        (12) 

The rotation angles α, β, and γ are efficiently calculated 
from the inverse transformation. 

ە
ۖ
ۖ
ۖ
۔

ۖ
ۖ
ۖ
ۓ sin	ሺߚሻ ൌ

௭భ

ට௫భ
మା௬భ

మା௭భ
మ

cos	ሺߛሻ ൌ
௫భୡ୭ୱ	ሺఉሻା௬భୱ୧୬	ሺఉሻ

௫

sin	ሺߛሻ ൌ െ
௬భୡ୭ୱ	ሺఉሻି௫భୱ୧୬	ሺఉሻ

௫

sin	ሺߙሻ ൌ
௬భୡ୭ୱ	ሺఉሻି௭భୱ୧୬	ሺఉሻ

௫

cos	ሺߙሻ ൌ
௬భୱ୧୬	ሺఉሻା௭భୡ୭ୱ	ሺఉሻ

௫

.        (13) 

Eye rotation is defined as positive in the clockwise 
direction and negative in the counterclockwise direction 
around the x, y, and z axes. 

3. Experiment and Analysis 
The experimental demonstration and analysis are mainly 

divided into two parts. The demonstration of the centroid 
mainly proves the accuracy of the optic disc centroid as the 
target point for spatial transformation identification through 
simulation experiments. The experimental demonstration 
mainly measures the accuracy and error of the eye dynamic 
spatial positioning method of optic disc feature following 
through eye rotation simulation experiments to prove the 
effectiveness of this method. 

3.1. Centroid Argument 
We will discuss four concepts of center, namely center of 

gravity, centroid, center of mass and geometric center. Three 
plane figures are simulated to simulate the optic disc of the 
fundus, namely circle, ellipse and custom-designed irregular 
ellipse. According to the research limitations of Universal 
Polar Stereographic, the eye rotation angles are set to 2.5°, 5° 
and 7.5° around the z-axis respectively. According to the optic 
disc characteristic dynamic space system established in 2.3 
above, it is easy to calculate the coordinates of the center point 
of the optic disc after rotation, which are (0.523428, 0.000000, 
11.988581) (1.045869, 0.000000, 11.954336) (1.566314, 
0.000000, 11.897338) given the coordinates of the standard 
point of the optic disc. 

After the standard optic disc center point after eye rotation 
is known, the optic disc after eye rotation in this coordinate 
system is vertically projected onto the plane of z=0. 
According to the optic disc feature selection method in 2.2 
above, the two-dimensional coordinate points of the center of 
gravity, centroid, center of mass and geometric center of the 
optic disc after actual eye rotation are calculated. The two-
dimensional coordinates are expanded to three-dimensional 
spatial coordinates according to the eye model. The three-
dimensional spatial coordinates of the actual centers are 
obtained and compared with the standard optic disc center 
point. The three graphics at different angles were subjected to 
10 simulated rotation experiments. The average data of the 

experiments at the same angle are shown in Figure 5. The 
average error of the centroid is 0.001984mm, the average 
error of the center of gravity is 0.001994mm, the average 
error of the center of mass is 0.001988mm, and the average 
error of the geometric center is 0.002000mm. We can see that 
the centroid is the central conceptual point closest to the 
standard optic disc center. 

 
Figure 5. Average x-coordinate value at different rotation angles 

and different centers 

3.2. Experimental Design 
In actual clinical eye screening, we are limited by medical 

conditions, ethical principles, laws and regulations. We 
cannot actually demonstrate the accuracy of the dynamic 
spatial positioning method of the eyeball based on the 
characteristics of the optic disc of infants and young children. 
Based on the centroid demonstration in 3.1, the accuracy and 
error of the dynamic spatial positioning method of the eyeball 
based on the characteristics of the optic disc are measured 
through an eye rotation simulation experiment. 

Assume that we know the coordinates of the standard point 
and the coordinates of the centroid of the optic disc after 
rotation around the z-axis θ1, θ2, and θ3, that is, (0.523428, 
0.000000, 11.988581) (1.045869, 0.000000, 11.954336) 
(1.566314, 0.000000, 11.897338). Inversely calculate θ1, θ2, 
and θ3 rotated around the z-axis. The calculated results are 
2.51°, 4.99° and 7.49° respectively, with an accuracy of 
0.0001mm and an average error of 0.000888mm. 

4. Conclusion  
This paper introduces a method for dynamic spatial 

positioning of the eyeball based on the characteristics of the 
optic disc of infants and young children. By modeling the 
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eyeball and calibrating the size of the fundus image based on 
the digital-analog linkage technology, a pixel-size 
relationship is established between the spatial eyeball and the 
two-dimensional image. Taking into full consideration the 
influence of the perspective distortion of the sphere in image 
acquisition, a positioning scheme for the centroid features of 
the optic disc is proposed based on a comprehensive analysis 
of multiple factors such as the geometric deformation, linear 
distortion and angle fidelity of Universal Polar Stereographic 
to improve positioning accuracy and reduce distortion. The 
dynamic spatial transformation of the eyeball is converted 
into the spatial transformation of the centroid of the optic disc, 
and its effectiveness is analyzed. Experiments have shown 
that this method is a universal method for dynamic spatial 
positioning of the eyeball. This model and method can be used 
for dynamic spatial positioning of the eyeball in common 
fundus examinations that obtain the optic disc. The accuracy 
is 0.0001mm and the average error is 0.000888mm. This 
method provides a generalizable solution for dynamic spatial 
positioning in clinical and research ophthalmology, and has 
great potential to improve the safety and effectiveness of 
ophthalmic surgery and personalized treatment. 
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