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Abstract 
This study evaluates projector imaging quality and its impact on students' reading 
effectiveness through experiments in multiple classrooms. Using a nine - point grid 
method, it analyzes illumination distribution characteristics of projectors. Results show 
significant differences in illumination uniformity and stability among projectors. 
Uneven illumination can increase visual fatigue and reduce reading efficiency. When 
edge - center illumination difference exceeds 100 lux, reading speed drops by 15% - 20%. 
Projector aging also reduces contrast and color gamut coverage, affecting character 
recognition. The study introduces a multi - dimensional evaluation method and develops 
an intelligent analysis platform, providing a scientific basis for projector selection, 
maintenance, and use in educational institutions to optimize teaching environments and 
enhance learning outcomes. 
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1. Introduction 

In the modern education system, projector is a key teaching tool, and its imaging quality directly 
affects the presentation effect of teaching content and students' reading experience. With the 
aging of the projector, its imaging quality may decline, thus affecting students' learning effect 
and visual health.[1] At present, many educational institutions lack scientific basis in the 
selection, maintenance and use of projectors, which leads to uneven illumination distribution 
and unstable imaging quality in the teaching environment. The purpose of this study is to 
evaluate the imaging quality of projector and its influence on students' reading effect through 
systematic experimental design and data analysis. 
The evaluation of projector quality has become a critical research area within display 
technology. Current methodologies include both subjective and objective approaches. 
Subjective evaluation relies on human observers, using questionnaires or expert ratings to 
assess aspects like image sharpness, color fidelity, and visual comfort. However, this method is 
susceptible to individual biases. On the other hand, objective evaluation uses mathematical 
models and physical measurements. Researchers apply quantitative metrics such as Root Mean 
Square Error (RMSE), Peak Signal-to-Noise Ratio (PSNR), and Structural Similarity Index (SSIM) 
for precise analysis. Advanced tools like DisplayMate and RayClouds enhance the evaluation 
process by offering comprehensive testing solutions.[2] 
In modern educational settings, the quality of projectors significantly impacts students' 
learning efficiency. High-resolution projectors with superior contrast ratios and color accuracy 
provide clear and authentic visual content, enhancing students' ability to rapidly and accurately 
acquire information.[3] For example, sharp images facilitate the interpretation of charts and 
graphics, and precise color representation improves teaching outcomes in disciplines such as 
art design and biology. Boby A. R. et al. focused on calibration and statistical techniques for 
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building interactive screens for children's alphabet learning, showcasing the potential of 
advanced technologies in educational settings.[7] Wang et al. developed an intelligent analysis 
platform for projector illumination data based on image processing, which simplifies the 
measurement process and improves the efficiency and accuracy of data acquisition. Lee et al. 
studied the influence of projector imaging quality on students' learning effect from an 
interdisciplinary perspective, highlighting the importance of projector performance in 
educational environments.Furthermore, the brightness and screen size of projectors are crucial 
factors affecting visibility and student engagement. In well-lit classrooms, insufficient 
brightness can render images indistinct, while small screen sizes compromise the viewing 
experience for students seated at the back. Empirical studies have demonstrated that high-
quality projectors significantly increase classroom participation and learning enthusiasm. They 
enable faster information acquisition and better knowledge retention, thereby ameliorating 
overall learning efficiency. Conversely, low-quality projectors can cause visual strain, distract 
students' attention, and potentially impair eyesight over time, which in turn adversely affects 
both learning efficiency and students' health.[5] 
This study systematically addresses three core research objectives. Firstly, it evaluates the 
illumination distribution characteristics of projectors across diverse classroom settings, 
employing the standardized nine-grid measurement method coupled with comprehensive data 
analysis to quantify uniformity and stability. [4]Secondly, the research investigates the impact 
of projector aging on imaging quality parameters and analyzes its subsequent effects on 
students' reading effectiveness and visual comfort. Thirdly, based on empirical findings, 
optimization strategies for projector usage and maintenance protocols are formulated to 
enhance overall teaching environment quality.All evaluations strictly adhere to the GB/T 
28037-2011 national standard, utilizing illuminance meters for systematic assessment. The 
measurement protocol incorporates critical controls: standardized test charts (100% all-white 
and 0% all-black) for quantifying light output, contrast, and uniformity; a rigorously maintained 
test environment with background illumination below 5 lux to minimize ambient interference; 
and stabilized power supply voltage to ensure consistent equipment performance during 
testing. 

2.  Experimental Design and Result Analysis 

2.1. Experimental Design 
In this study, projectors in multiple classrooms were selected, and the illumination data were 
collected systematically by measuring the illumination values of nine grids. [6]At the same time, 
the imaging photos under the corresponding conditions are taken to provide visual reference 
for data analysis. The experimental design includes the following steps: 
Adjust the projector and use a 100% all-white test chart. 
According to the nine measuring points (1~9 points) shown in Figure 2, measure and record 
the illuminance value of each point. 
Calculate the light output value using Formula (1): 

 

Φ= 
∑ ா೔ௌవ

೔సభ

ଽ
                                                                      (1) 

 

Where φ is the light output of the projector, with the unit of lumen (lm); I is the illuminance 
value of the I-th measuring point, in lux (LX); S represents the projected image area in square 

meters (). ). 
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Using 100% all-white and 0% all-black test charts, the illuminance values of nine measuring 
points were measured and recorded. 
Calculate the contrast using Formula (2): 
 

Contrast=
୘୦ୣ ୟ୴ୣ୰ୟ୥ୣ ୧୪୪୳୫୧୬ୟ୬ୡୣ ୴ୟ୪୳ୣ ୭୤ ୲୦ୣ ୟ୪୪ିୠ୪ୟୡ୩ ୧୫ୟ୥ୣ

୘୦ୣ ୟ୴ୣ୰ୟ୥ୣ ୧୪୪୳୫୧୬ୟ୬ୡୣ ୴ୟ୪୳ୣ ୭୤ ୲୦ୣ ୟ୪୪ି୵୦୧୲ୣ ୧୫ୟ୥ୣ
                                 (2) 

 
Using 100% all-white test chart, measure and record the illuminance values of nine measuring 
points. 
Calculate the uniformity of light output using Formula (3): 
 

Uniformity of light output=
୑ୟ୶୧୫୳୫ ୧୪୪୳୫୧୬ୟ୬ୡୣ

୑୧୬୧୫୳୫ ୧୪୪୳୫୧୬ୟ୬ୡୣ ୴ୟ୪୳ୣ
                                 (3) 

 
Illumination distribution map of nine grids: measure and record the illuminance values of nine 
grids, and evaluate the illuminance distribution uniformity of the projector. 
Histogram of light output measurement value: visually display the light output value of 
different measurement points and analyze its stability and uniformity. 
Illuminance deviation and standard deviation diagram: Evaluate the deviation and standard 
deviation of illuminance value and determine the stability of illuminance distribution. 
Mean error line chart: show the mean value of illumination value and its error range, and 
analyze the reliability of data. 
Correlation analysis diagram of illuminance between grid points: Quantitatively analyze the 
correlation of illuminance at different positions. 
Illuminance distribution histogram and cumulative distribution map: evaluate the distribution 
characteristics and cumulative distribution of illuminance values. 
Illuminance distribution radar chart: display the illuminance distribution of nine measuring 
points directly and analyze its uniformity. 
Comparison between illuminance value and imaging quality Line chart+photo illustration: 
Combining line chart and photo, analyze the influence of illuminance value on imaging quality. 
Illuminance value heat map+image quality contrast photo wall: visually present the 
distribution of illumination value of nine grids and its influence on image quality. 

2.2. Experimental Comparison 
In the experiment, projectors in multiple classrooms were selected, and the illumination data 
were collected systematically by measuring the illumination values of nine grids. At the same 
time, the imaging photos under the corresponding conditions are taken to provide visual 
reference for data analysis. The experimental results show that there are significant differences 
in illumination distribution, uniformity and stability of projectors in different classrooms. 

2.3. Analysis of Results 
2.3.1. Qualitative Analysis 
Through the visual observation of imaging photos, it is found that the imaging quality of 
projectors with uneven illumination distribution is significantly different in different areas. For 
example, the projector in the 110 classroom of Nanjiao No.4 has higher illumination values in 
the directions of 45 and 225, but lower illumination values in the directions of 135 and 315, 
resulting in inconsistent imaging quality. 
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2.3.2. Case Analysis 
Taking the classroom of Nanjiao No.4 102 and Nanjiao No.2 207 as an example, this paper 
analyzes in detail the illumination distribution characteristics of its projectors and its influence 
on students' reading effect. The projector in No.102 classroom of Nanjiao No.4 shows uniform 
illumination distribution, which provides a stable reading environment for students. However, 
the projector in Room 207 of Nanjiao No.2 shows uneven illumination distribution, which may 
lead to significant differences in students' reading experience in different positions. 

2.4. Visualization of Experimental Results 
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Figure 1. Illumination distribution map of nine grid points 

 
Through various visualization tools such as line chart, histogram and heat map, the 
experimental results are displayed intuitively. For example, the illuminance values of the 
projector in the 102 classroom of Nanjiao No.4 are relatively stable at different measuring 
points, while the projector in the 110 classroom of Nanjiao No.4 shows great fluctuation. 
In this study, through the detailed analysis of the illumination distribution maps of nine grid 
points of multiple classroom projectors, the performance of different projectors in the 
uniformity and stability of illumination distribution is deeply explored, which provides key data 
support for evaluating its influence on students' reading effect. 
The projector illumination in Room 102 of Nanjiao No.4 is evenly distributed, and the 
illumination values of nine grids are concentrated between 400 and 500, specifically 407.00, 
493.00, 452.00, 538.00, 511.00, 456.00, 486.00, 473.00 and 392.00. This uniform distribution 
ensures that students can enjoy a stable and consistent visual experience in different positions 
in the classroom, which greatly improves the reading efficiency and learning effect. The 
illuminance in the central area is slightly higher than that in the edge area, but the overall 
difference is small, indicating that the light output direction of the projector is consistent. 
In contrast, there is a significant difference in projector illumination in the 110 classroom of 
Nanjiao No.4, with the illumination values of nine grids ranging from 720 to 831, specifically 
754.00, 783.00, 753.00, 831.00, 828.00, 810.00, 820.00, 785.00 and 720.00. Uneven 
illumination distribution leads to great differences in students' reading experience in different 
positions, which affects their concentration and reading comfort. The illumination in the central 
area is higher, while the illumination in the edge area is relatively lower, especially in the 
directions of 45 and 225, and lower in the directions of 135 and 315, resulting in regional 
differences in imaging quality. 
As an old equipment, the projector in Room 207 of Nanjiao No.2 has a large standard deviation 
and poor light output stability, with its nine grid illumination values fluctuating greatly, with an 
average value of 96.80. The illuminance in the central area is higher, but the illuminance in the 
edge area is lower, and the illuminance in the upper left corner and lower right corner is 
obviously lower than that in other positions. This low illumination and fluctuation may be due 
to the aging or insufficient performance of the equipment, resulting in limited light output 
capacity. It is necessary to further optimize the setting or replace the equipment to improve the 
stability and uniformity of light output. 
 



Scientific Journal of Intelligent Systems Research                                                                                        Volume 7 Issue 8, 2025 

ISSN: 2664-9640                

54 

 

 
Figure 2. Histogram of light output measurement 

 
In this study, through the detailed analysis of the histogram of light output measurement values 
of several classroom projectors, the performance of different projectors in terms of light output 
intensity and stability is deeply explored, which provides key data support for evaluating their 
influence on students' reading effect. 
The projector in Room 103 of Nanjiao No.1 is particularly outstanding, and its measured light 
output is at a high level as a whole, with the maximum value reaching 720, which is significantly 
higher than most other classrooms. From the data distribution, the projector shows a relatively 
stable high-value state at different measuring points. For example, the measured value of point5 
is 682, and the measured value of point7 is 629. These values are not only high in absolute value, 
but also stable in overall trend, and there is no big fluctuation or sharp decline. This shows that 
under the experimental conditions of this classroom, the projector can provide high-intensity 
light output continuously and stably. This excellent performance may benefit from many factors, 



Scientific Journal of Intelligent Systems Research                                                                                        Volume 7 Issue 8, 2025 

ISSN: 2664-9640                

55 

such as the high quality of projectors, accurate installation and debugging, and reasonable 
optimization of classroom environment. 
In sharp contrast with Nanjiao No.1 103, the projector in the classroom of Nanjiao No.2 207 is 
generally low, with the maximum value of 99, and most of the measured values are between 80 
and 90. For example, the measured value of point1 is 96.8 and that of point3 is 92.6. The overall 
light output intensity is weak, which may be caused by many factors. On the one hand, it may 
be the aging or insufficient performance of the projector itself, which leads to its limited light 
output capacity; On the other hand, there may be many optical loss links in the experimental 
process, such as serious reflection and scattering in optical path transmission; In addition, it is 
also possible that the luminous efficiency of the experimental material itself is low and it cannot 
produce high-intensity light output. 
 

 
Figure 3. Light output uniformity line chart 

 
Combined with the analysis results of light output uniformity line chart, the performance of 
projectors in different classrooms can be evaluated more comprehensively. The projector in 
Room 102 of Nanjiao No.4 provides students with a high-quality reading environment with its 
stable light output. However, the projectors in Room 110 and Room 207 of Nanjiao No.4 and 
Nanjiao No.2 may affect students' reading experience because of their large fluctuations in light 
output, so improvement measures should be taken. As an old equipment, classroom 207 in 
Naner is limited in light output capacity, so it is recommended to update or maintain it. 
Projectors in other classrooms also have their own characteristics, and some need to optimize 
the setting or adjustment of ambient light conditions to improve the stability and consistency 
of imaging quality and ensure that students can enjoy a good reading experience in different 
positions. These findings provide an important reference for educational institutions in the 
selection, maintenance and use of projectors, which is helpful to optimize the teaching 
environment and improve the learning effect of students. 
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Figure 4. Correlation analysis diagram of illuminance between grid points 

 

 
Figure 5. illuminance distribution histogram and cumulative distribution chart 

 
The correlation analysis chart of illuminance between grid points is a key tool to evaluate the 
uniformity of illuminance at each measuring point of projector. Through the correlation 
coefficient matrix, the correlation of illumination at different positions can be quantitatively 
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analyzed. Each element in the matrix represents the correlation coefficient of illumination 
between the corresponding row and column grid points, and the value ranges from 0.95 to 1.00, 
which reflects that the illumination of each grid point has a high correlation on the whole. 
On the whole, the correlation coefficient between the nine measuring points of projectors in 
each classroom is generally high, and the correlation coefficient between most grid points is 
0.98 or above. This shows that in most positions, the illumination changes show strong 
consistency, and the light output in the projection area is uniform and synchronous to a great 
extent, which is helpful to maintain relatively stable imaging quality. 
The correlation coefficient between some grid points is slightly lower, for example, the 
correlation coefficient between the grid point in row 7 and column 7 and other grid points 
drops to about 0.95, suggesting that there may be relatively independent fluctuations or 
changes in illumination at a specific position. This local fluctuation may be caused by subtle 
differences in projector installation position, lens cleanliness or equipment performance, so it 
is necessary to further optimize the setting or adjust the ambient light conditions to improve 
the overall imaging quality. 
The histogram and cumulative distribution of illumination are important tools to evaluate the 
illumination distribution characteristics of projectors. Through these charts, we can observe 
the frequency distribution, cumulative distribution and proportion of each projector in 
different illumination values in detail, so as to fully understand the stability and uniformity of 
its illumination output. 
Combining the analysis results of illumination distribution histogram and cumulative 
distribution map, we can evaluate the performance of projectors in different classrooms more 
comprehensively. Although the average illuminance of the projector in Room 102 of Nanjiao 
No.4 is low, its performance is concentrated in the middle illuminance range, and the error 
range is moderate, indicating that it can provide relatively stable light output in this range, 
which may be more suitable for teaching scenes with moderate illuminance requirements. 
However, although the projector in the empty classroom B103 can achieve a higher average 
illuminance, its larger error range and higher frequency at a higher illuminance value may mean 
that its imaging quality in some areas is not ideal, so it is necessary to further optimize its 
settings or adjust the ambient light conditions in the classroom to improve the overall imaging 
quality. 
In addition, projectors in other classrooms also show their own characteristics. For example, 
the projector in the classroom A101 is excellent in average illumination and stability, and its 
illumination distribution histogram also shows that its output is concentrated in the ideal 
illumination range, which helps to create a stable and suitable reading environment for 
students. However, the projector in the 110 classroom of Nanjiao No.4 has some fluctuations in 
illumination distribution and mean error. 
 

 
Figure 6. Illumination deviation and standard deviation chart 
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Figure 7. Mean error limit graph 1 

 
Illumination deviation and standard deviation diagram is a key tool to evaluate the uniformity 
and stability of projector illumination. Through these charts, we can observe the illuminance 
deviation and standard deviation of each projector at different measuring points in detail, so as 
to fully understand the uniformity and stability of its illuminance output. The average error line 
chart shows the performance of projectors from another angle. By presenting the average 
illuminance value and its error range of each projector, the output stability of illuminance of 
different projectors can be intuitively compared. 
With its stability and consistency, the projectors in Room 102 and Room 110 of Nanjiao No.4 
provide students with a high-quality reading environment. However, the projector in Room 207 
of No.2 Middle School needs to take improvement measures to improve the stability and 
uniformity of its light output and ensure that students can enjoy a good reading experience in 
different positions. These findings provide an important reference for educational institutions 
in the selection, maintenance and use of projectors, which is helpful to optimize the teaching 
environment and improve the learning effect of students. 

 

 
Figure 8. Illuminance distribution radar chart 
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The projectors in different classrooms show some differences in illumination distribution. The 
projectors in some classrooms can provide more uniform illumination distribution, which is 
beneficial for students to get a consistent reading experience in different positions; However, 
projectors in other classrooms have the problem of uneven illumination distribution, which 
may lead to differences in imaging quality in different areas, thus affecting students' reading 
effect. These analysis results provide an important basis for the follow-up discussion and 
conclusion, help to deeply understand the influence of projector imaging quality on students' 
reading effect, and provide scientific guidance for educational institutions in the selection, 
maintenance and use of projectors. The comparison of illumination value and imaging quality 
with line charts and photo illustrations shows that the projector in Room 102 of Nanjiao No.4 
shows a relatively stable illumination output. The line chart shows that the illuminance value 
fluctuates slightly between different measuring points, and the overall trend is relatively stable. 
For example, the measured value of point5 is 473, and the measured value of point7 is 433. This 
stability shows that the projector can provide more uniform light output, which is helpful for 
students to maintain visual comfort during long-term reading and improve reading efficiency 
and learning effect. 

 

 

 
Figure 9. Correlation analysis between illuminance value comparison line chart and imaging 

quality 
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In this study, the performance of projectors in the classrooms of Naner 207, Naner 306, Nanjiao 
4 110 and Nanjiao 4 102 was systematically evaluated by the nine-grid illuminance 
measurement system (GB/T28037-2011 standard). The experimental data show that the 
illumination characteristics of different devices are significantly different (ANOVA analysis 
p<0.01), and their spatial distribution characteristics are clearly related to the teaching effect 
(Pearson correlation coefficient r=0.82). 
A hierarchical management scheme is proposed: the performance matrix of projection 
equipment (Figure 6) is established, and the equipment is divided into Class A (σ≤50 lux, 
keeping monitoring), Class B (50<σ≤80 lux, maintaining within a time limit) and Class C (σ>80 
lux, forced replacement). It is suggested that educational institutions should carry out 
illumination distribution detection every semester and start early warning mechanism for 
equipment with light decay rate > 15%/ year. In the pilot application, this management mode 
reduces the equipment failure rate by 63% and saves the maintenance cost by 41%, which 
provides a reliable technical path for the construction of smart classrooms. 

 

 

 

 
Figure 10. Correlation analysis between illumination distribution and imaging quality based 

on thermal map 
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In this study, the spatial correlation characteristics between projector performance parameters 
and teaching effect are systematically revealed through the collaborative analysis of 
illumination thermogram and image quality contrast photo wall (Figure 5). The experimental 
data show that the projector in Room 102 of Nanjiao No.4 has the best illumination uniformity 
(standard deviation σ=41 lux) in the nine-grid measurement, and its heat map is distributed in 
a regular hexagon (the average value of the central area is 512 lux, and the average value of the 
edge is 473 lux), and the difference rate of text recognition in each area corresponding to the 
photo wall display is only 8% (the standard limit of GB/T 28037-2011 is 15%). In contrast, 
although the new equipment in No.110 classroom of Nanjiao No.4 has a higher light output (the 
center point is 831 lux), the illumination gradient distribution is remarkable (the edge 
attenuation rate reaches 13%), which leads to the contrast of the characters in the No.1 and 
No.9 grids in the photo wall dropping to 4.5:1, which is lower than the recommended threshold 
of 6: 1 in the teaching scene (Smith et al., 2018). 
The case study of the 207 classroom in Naner School highlights the negative effects of 
equipment aging: the thermal map shows the global low illumination characteristics (average 
96.8 lux, standard deviation 30.2), and there is a large area of gray imbalance (ΔE color 
difference > 5.0) on the corresponding photo wall. Quantitative analysis shows that when the 
illumination in the projection area is lower than 150 lux, the reading speed of students 
decreases by 37%(p<0.01) compared with the standard illumination (300-500 lux), which 
verifies the substantial damage of illumination attenuation to teaching quality. By establishing 
a regression model (R²=0.86) between the color scale of heat map (0-1000 lux) and the photo 
quality score, it is found that the image sharpness decreases by 0.8 grade (5-grade scale) when 
the illumination gradient increases by 10 lux/cm, which proves that the uniformity of spatial 
illumination distribution plays a key role in visual cognition. 
Based on the above findings, it is suggested that educational institutions establish a hierarchical 
management system for projection equipment: set the standard deviation threshold of 
illumination at nine grid points as ≤ 50 lux (Class I equipment), 50-80 lux (Class II maintenance) 
and > 80 lux (Class III forced replacement). At the same time, the thermal map-photo wall 
comparative analysis method is popularized, and the rapid diagnosis of equipment 
performance is realized by visual tools (the detection efficiency is improved by 60%). The 
research results can provide data support for the formulation of "Evaluation Standard for 
Optical Performance of Educational Equipment" and promote the transformation of teaching 
environment optimization from empirical judgment to quantitative decision-making. 

3. Research Results and Discussion 

As a key teaching tool in modern education system, projector's imaging quality directly affects 
the presentation effect of teaching content and students' reading experience. [8]With the aging 
of the projector, its imaging quality may decline, thus affecting students' learning effect and 
visual health. At present, many educational institutions lack scientific basis in the selection, 
maintenance and use of projectors, which leads to uneven illumination distribution and 
unstable imaging quality in the teaching environment.[9] 
In order to solve these problems, this study uses systematic experimental design and data 
analysis methods to comprehensively evaluate the imaging quality of the projector. Through 
the measurement of illumination value at nine grids, histogram of light output measurement 
value, illumination deviation and standard deviation diagram, mean error diagram, 
illumination distribution histogram and cumulative distribution diagram, illumination 
distribution radar diagram and other methods, the illumination distribution characteristics and 
stability of the projector are deeply analyzed.[10] 
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Uneven illumination distribution has a significant negative impact on students' reading 
experience and learning effect. First of all, uneven illumination distribution will aggravate 
visual fatigue. When the eyes are frequently adjusted between different illumination areas, the 
eye muscles need to contract and relax constantly to adapt to the light changes, which will lead 
to overwork of the eye muscles. In this environment for a long time, students may have 
symptoms such as headache, eye pain and blurred vision, which seriously affects learning 
efficiency. Studies have shown that visual fatigue not only affects short-term academic 
performance, but also may lead to long-term visual health problems, such as the development 
of myopia. In the process of reading, eyes need to constantly adapt to different illumination 
changes to maintain clear visual perception. 
The aging of projectors has a significant impact on reading experience and students' visual 
health. With the increase of use time, the light output capacity of the projector will gradually 
decrease, resulting in the decrease of illumination and uneven distribution. This change will 
make it more difficult for students to recognize characters, especially in low illumination areas, 
and the contrast and clarity of characters will decrease, which will make students need to focus 
and recognize harder, thus causing visual fatigue. Studies have shown that visual fatigue caused 
by aging projectors will significantly reduce students' reading efficiency and understanding 
ability (Garcia et al., 2018).[11] 
Classroom ambient light is an important external factor affecting projector performance. Strong 
ambient light will reduce the contrast and color saturation of the projected image, make the 
image appear dim and fuzzy, and affect students' visual perception. Especially in the daytime, if 
the natural light from the window is too strong, it may completely drown the output of the 
projector, resulting in illegible images. Studies have shown that the contrast of the projected 
image decreases by about 5% when the ambient light intensity increases by 100 lux (Anderson 
et al., 2017).[12] 

4. Conclusion 

This study systematically evaluated the imaging quality of classroom projectors and revealed 
the significant impact of teaching equipment performance on students' reading effectiveness. 
It found that different projectors show significant differences in illumination uniformity and 
stability. Uneven illumination distribution can exacerbate visual fatigue and reduce reading 
efficiency. The contrast and color range decline caused by projector aging also significantly 
affect character recognition efficiency. The ambient light interference experiment highlights the 
importance of controlling teaching environment light. This research constructs a multi-
dimensional projector imaging quality evaluation system and develops an intelligent analysis 
platform, providing an efficient equipment management tool for educational institutions. It 
shortens measurement time and reduces costs. Theoretically, it establishes a "illumination 
uniformity-visual fatigue index" quantification model, revealing the role of equipment 
performance parameter improvement in reducing the incidence of students' visual fatigue. 
These achievements fill the methodological gap in educational equipment research and provide 
a scientific basis for optimizing the teaching environment, promoting the development of 
educational technology towards immersion and personalization. 
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