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Abstract 

The unique visual characteristics of wood can evoke and regulate affect. This study quantitatively 
investigates the affective responses to the visual characteristics of wood radial sections based on the 
dimensions of valence and arousal. First, the visual characteristics of radial sections were quantified, 
proposing the wood color characteristic parameter (c) and density characteristic parameter (d), and 
defining their respective ranges. Subsequently, by controlling these visual characteristics, the study 
explored their influence patterns on affective valence and arousal, thereby constructing an affective 
response model. Finally, the model was evaluated through an eye-tracking experiment, and 
prediction results were correlated with eye-tracking metrics. Results indicate that the visual 
characteristic parameters of radial sections range within 20 < c < 80 (dark brown to light yellow) and 
5 < d < 25 (dense to sparse). Lighter wood color (higher c values) and denser grain (lower d values) 
evoked higher valence and lower arousal, indicating emotions tending toward pleasant relaxation. 
The proposed model effectively predicted the correlation between sections and affects, achieving a 
Mean Absolute Error (MAE) of 0.2. Predicted valence and arousal values showed high correlation 
with pupil data, further validating the model's reliability from a physiological perspective. 

Keywords: wood color; wood grain; visual perception; affect; eye-tracking 
 

1. Introduction 

When people interact with natural environments or elements such as plants or water bodies, 
certain indicators of human stress and well-being often improve, including affective states, cognitive 
performance, and physiological arousal levels [1–3]. As a core natural element indoors, wood 
possesses unique visual characteristics that can evoke significant affective responses, helping to 
alleviate stress and enhance psychological well-being [4–6]. However, the vast diversity of wood 
species and their varying visual characteristics yield distinct psychological benefits, resulting in 
complex and diverse affective responses [7,8]. Therefore, clarifying the quantitative relationship 
between wood's visual characteristics and affective responses is essential. It enables the fulfillment of 
psychological and emotional needs, ultimately enhancing human well-being. 

Among wood's visual characteristics, color and grain exert the most significant influence on 
affect [9]. The lightness and red-green components of wood color are closely related to perceptions 
of warmth/coolness and premiumness; grain line thickness correlates with sensations of softness and 
naturalness [10]. Some studies have approached wood's visual characteristics from a computer 
graphics perspective, treating them as pixel variations to explore emotional connections [11,12]. For 
instance, research has found that the realism of wood images correlates highly with brightness 
statistics [13]. Despite extensive research on the relationship between wood's visual characteristics 
and affective responses, these studies remain inductive conclusions and have yet to establish 
quantitative relationships between visual characteristics and affects. Notably, studies on wood-
evoked affect primarily rely on subjectively selected affective vocabulary—such as “luxury” or 
“naturalness”—to describe these responses [14]. However, this approach suffers from redundant 
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terminology and strong subjectivity in selection, hindering the formation of a unified descriptive 
framework. Valence-Arousal affective space characterizes most affects through two orthogonal 
dimensions: valence and arousal [15–18]. This framework resolves the aforementioned issues by 
providing a unified structure for affect quantification. Furthermore, wood's visual characteristics not 
only evoke affect but also sufficiently influence physiological responses such as EEG, heart rate, and 
eye movements [19–23]. Regarding eye movements, Wan et al. found a positive correlation between 
eye-tracking data and subjective visual evaluations of materials [24], while Qin et al. observed that 
color attributes significantly impact a material's visual salience [25]. Moreover, eye-tracking metrics 
are regulated by the autonomic nervous system and exhibit high correlation with emotions [26]. For 
instance, the valence and arousal of stimulus materials significantly influence pupil responses 
[2,27,28]. Therefore, integrating physiological experiments to analyze affective responses 
substantially enhances research objectivity. 

Establishing quantitative relationships between the visual characteristics of wood and affective 
responses, and constructing corresponding models, not only provides a more refined framework for 
describing wood's affect but also offers a basis for designers to develop creations that meet 
psychological needs. For instance, designers can utilize the model to evaluate the affective orientation 
of designs or match optimal woods to feeling. This paper focuses on wood radial sections. First, 
parameters describing wood color characteristics (c) are defined based on a standardized colorimetric 
system. Parameters describing grain density (d) are proposed according to grain formation principles. 
These are used for quantitative analysis of visual characteristics, combined with the valence-arousal 
affective space to describe the affective response to wood sections. Next, by controlling the visual 
characteristics of sections, the study investigates their influence on affective valence and arousal, 
establishing an Affective Response Model. Finally, through eye-tracking experiments, the model's 
predictions are compared with participants' actual judgments, and the model parameters were then 
correlated with eye-tracking metrics. 

2. Visual Characteristics and Affective Responses of Wood 

To establish a quantitative model between the visual characteristics of wood radial sections and 
affective responses, both must first be quantified. For visual characteristics, analyzing the distribution 
patterns of wood color in the color space derived a color distribution curve. Parameters describing 
color variation were defined, clarifying their range. Meanwhile, analyzing textual characteristics 
based on formation principles proposed a parameter describing density variation, with its value 
range determined. For affective responses, based on the Valence-arousal affective space, affective 
responses to visual characteristics are quantified through two dimensions. 

2.1. Characterization of Wood Color 

Color spaces used to describe colors include RGB, CMYK, and CIELAB, among which the 
CIELAB color space is most widely applied in wood color research [29]. Compared to other color 
spaces, this system offers significant advantages: first, it more closely approximates the true colors 
perceived by the human eye, unaffected by variations in display device screens; second, its color 
distribution is more uniform, with color differences being directly proportional to numerical 
differences within the color space, facilitating quantitative analysis. The CIELAB color space 
comprises three axes: lightness index (L), red-green index (a), and yellow-blue index (b). Wood color 
can be represented by coordinates within this color space. Figure 1 lists the average color values of 
66 common wood species (e.g., cedar, pine) obtained from multi-point measurements on wood 
sections [30–35]. 

Preprints.org (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 6 February 2026 doi:10.20944/preprints202602.0509.v1

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.

https://doi.org/10.20944/preprints202602.0509.v1
http://creativecommons.org/licenses/by/4.0/


 3 of 13 

 

 
Figure 1. Wood color distribution. 

The color coordinates of wood are discretely distributed within the CIELAB color space. To 
enable a continuous description of their distribution pattern, the discrete coordinates are fitted to 
form a color distribution curve C within the color space, whose parametric equation is expressed as 
follows: 

( )
( )
( )

L L c
a a c
b b c

=
 =
 =

  (1) 

where L represents the lightness index, ranging from pure white at maximum to pure black at 
minimum; a represents the red-green index, increasing toward red and decreasing toward green; b 
represents the yellow-blue index, increasing toward yellow and decreasing toward blue. c serves as 
the wood color characteristic parameter, functioning as the sole independent variable for wood color 
representation. 

In Figure 1, the distribution of material properties exhibits a nonlinear monotonic trend. A 
quadratic polynomial represents the simplest parametric model for describing this distribution 
characteristic. Higher-order polynomials may lead to overfitting and increase model complexity. The 
mathematical relationship between each variable and parameter c is as follows: 

21 22 23
2

31 32 33

( ) 0 1 0 1
( )
( )

L c
a c l l l c
b c l l l c

    
    =     
         

 (2) 

where lij is a constant determining the shape of curve C, which is dependent on the selected set of 
wood color coordinates. Using least squares regression to fit the discrete coordinates of the 66 wood 
colors, results in l21 = -26.05, l22 = 1.71, l23 = -0.02; l31 = -36.42, l32 = 1.99, l33 = -0.02. The range of c (20 < c 
< 80, dark brown to light yellow) is determined by wood color coordinate distribution. The 
distribution curve is shown in Figure 1. 

2.2. Characterization of Wood Grain 

Tree growth is significantly influenced by climate. Under warm and humid conditions, growth 
is faster, and the wood exhibits lighter coloration; conversely, in dry and cold climates, growth slows, 
and colors darken. Due to the annual cyclical changes in climate, alternating light and dark layers 
form a concentric layered structure known as growth rings [36]. On radial sections, this layered 
structure manifests as parallel striped grain patterns (Figure 2a). To concisely describe radial grain 
patterns, parameters p (grain period, reflecting climate cycle variations) and d (grain width, reflecting 
intra-cycle climate variations) are defined. Sixty-five radial grain images were collected [8], uniformly 
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resized to 450 pixels to ensure a consistent measurement scale (85 DPI resolution, approximately 
134.47 mm), and subjected to binarization. Horizontal measurements of p and d were then taken 
(Figure 2a). Analysis reveals a positive correlation between p and d, with the linear fitting relationship 
expressed as: 

4.56 2.01p d= +   (3) 
The parameters p and d jointly influence the perception of texture density, but given their linear 
relationship as described above, texture density can be directly described by d. Therefore, d is defined 
as the texture density parameter, where a larger d indicates sparser texture, primarily distributed 
within the range of 5 to 25 pixels (Figure 2b). 

 
 

(a) (b) 

Figure 2. Grain visual characteristic analysis: (a) Grain measurement. (b) Distribution of density characteristic 
parameters. 

2.3. Valence-Arousal Affective Framework 

Figure 3 illustrates the Valence-Arousal affect model proposed by Russell et al., which describes 
affect as two dimensions: valence and arousal. Valence represents the positive or negative quality of 
an affect, while arousal indicates its intensity [15]. Any affect can be represented by coordinates 
within this two-dimensional space. For instance, a valence of 3.6 and arousal of 1.5 correspond to the 
affect “relaxation” [37,38]. This continuous affect model enables the description of discrete affect 
using minimal parameters, providing a concise quantitative framework for quantifying affective 
responses to wood. Therefore, this paper employs the dimensions of valence and arousal to describe 
affective responses evoked by the visual characteristics of wood. 
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Figure 3. Valence-arousal affective space. 

3. Affective Response Experiment 

According to the analysis in section 2, the visual characteristics of wood radial grain patterns are 
primarily governed by the color parameter (c) and density parameter (d), which range from 20 < c < 
80 and 5 < d < 25, respectively. This study precisely controls each visual characteristic parameter 

p 

d 
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through color replacement and grain generation techniques. It combines the Valence–arousal model 
to quantify affect using valence and arousal parameters. Based on this approach, the research 
investigates the impact of various visual characteristics on affect in radial sections, constructing a 
comprehensive model of how color and grain influence affect. 

3.1. Sample Preparation and Experimental Setup 

To precisely control experimental conditions, the study used programming to generate two sets 
of samples (Figure 4). These included five samples investigating wood color effects (C-i, i = 1, 2, …, 
5) and five samples examining wood density effects (D-i, i = 1, 2, …, 5). Detailed parameter values are 
listed in Table 1. For the color sample group (C-i), to exclude the influence of grain on affective 
responses, the density parameter d was fixed at 10, and five equidistant values were selected across 
the entire range of color parameters (20 < c < 80); For the grain sample group (D-i), to eliminate the 
influence of color on affect, the color parameter c was fixed at 65, and five equidistant values were 
selected across the entire range of density parameters (5 < d < 25). Subsequently, two sets of samples 
(450 × 800 pixels) were generated using Eq. (2) and Eq. (3), respectively, with random noise added 
to simulate real wood. 

 
Figure 4. Samples of the affective response experiment. 

Table 1. Visual characteristics of samples from the affective response experiment. 

Sample 
number 

c d 
Sample 
number 

c d 

C-1 20 10 D-1 65 5 
C-2 35 10 D-2 65 10 
C-3 50 10 D-3 65 15 
C-4 65 10 D-4 65 20 
C-5 80 10 D-5 65 25 

The experiment utilized a DELL 2007FP monitor with a 15-inch screen and a resolution of 1024 
× 768 pixels. The viewing distance was controlled at 45 cm using a chin rest. A total of 50 participants 
were recruited, all of whom were native Chinese speakers and had normal color vision (no color 
blindness or color weakness). The experiment comprised two groups, each presented with five 
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samples. Before the formal experiment began, participants were informed of the study's purpose and 
procedure. Before the formal experiment began, participants were informed of the study's purpose 
and procedure. Seated before a monitor, participants viewed sample images of wood sections 
displayed for 2 seconds each. Subsequently, a questionnaire scale (Table 2) appeared, requiring 
participants to select corresponding affective responses. After responding, the next sample image 
was presented, continuing until all 5 samples were completed. The next trial group commenced 30 
seconds later. To eliminate order effects, the sequence of sample presentation within each group was 
randomized. Finally, the questionnaire data were collected and organized to obtain the 
corresponding valence and arousal scores for different sections of wood. 

Table 2. Affective response experimental questionnaire. 

Dimension Question Options 

Valence How pleasant do you feel after watching the above image? 
[1]  [2]  [3]  [4]  [5] 

Arousal How relaxed do you feel after watching the above image? 

* Scale ranges from [1] (lowest) to [5] (highest). 

3.2. Experimental Results 

When the density parameter d = 10, the effect of different wood colors on affective responses is 
shown in Figure 5a; when the color parameter c = 65, the effect of radial grain density on affective 
responses is shown in Figure 5b. Comparing the two, it is evident that variations in wood color exert 
a greater influence on affective responses than grain density, consistent with the findings of Wan 
Qian et al. [23]. Regarding wood color, increasing c from 20 to 80 transforms the wood color from 
dark brown to light yellow. c shows a positive correlation with valence and a negative correlation 
with arousal. This trend exhibits a “triple-fold curve” pattern, where the intermediate color range (35 
< c < 65) demonstrates a more gentle affective response change compared to the dark range (c < 35) 
and light range (c > 65). Regarding grain density, increasing d from 5 to 25 changes the grain from 
dense to sparse. d shows a negative correlation with valence and a positive correlation with arousal. 
A turning point occurs at d = 10, where the dense grain range (5 < d < 10) exerts a more significant 
effect on affective responses than the sparse range (10 < d < 25). Overall, wood radial sections with 
lighter colors and denser grains evoke greater feelings of pleasure and relaxation. 

20 35 50 65 80
1

2

3

4

5
 valence
 arousal

c

 valence
 arousal

5 10 15 20 25
1

2

3

4

5

d  
(a) (b) 

Figure 5. Affective mean values: (a) Affective mean values of color samples. (b) Affective mean values of density 
samples. 

3.3. Relationship Between Visual Characteristics and Affective Response 
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To quantitatively describe the relationship between visual characteristics and affective response. 
First, based on experimental results, independent relationship equations were established for each 
characteristic parameter with valence and arousal. Then, since the conditions of the two experiments 
overlapped at c = 65 and d = 10, their effects were combined using this reference point. Finally, to 
evaluate the correlation between radial section images and target affect, the correlation parameter r 
was introduced. 

The influence of color parameter (c) and density parameter (d) on affect is defined as follows: 

[ ]

[ ]

( )
20,80

( )

( )
5,25

( )

c c

c c

d d

d d

v v c
c

a a c

v v d
d

a a d

=
∈ =

=
∈ =

  (4) 

Where vc and ac represent the effects of the color characteristic parameter c on valence and arousal, 
respectively; vd and ad represent the effects of the density characteristic parameter d on valence and 
arousal, respectively. 

In Figure 5, the relationships between c and d with affection exhibit “triple-folded” and “double-
folded” patterns, corresponding to the morphological characteristics of third-order and second-order 
polynomials, respectively. By applying least squares regression analysis to the experimental data, the 
relationships between these variables and valence and arousal can be derived as follows: 

11 12 13 14
2

21 22 23 24
3

11 12 13

21 22 23 2

1

1
(
(

( )

)

(

)

)c

d

c

d

v cn n n n
n n n n c

c

v d m m m
d

c

a d m m

c
a

m
d

 
      =        
 
 

 
     =           

 (5) 

Where nij and mij are constants determined by experimental results. Based on samples c and d and 
their measured valence and arousal, we obtain n11 = -2.77, n12 = 0.35, n13 = -0.01, n14 = 4.50×10-5; n21 = 
7.65, n22 = -0.26, n23 = 0.01, n24 = -3.40×10-5; m11 = 3.95, m12 = -0.06, m13 = 9.79×10-4, m21 = 1.84, m22 = 0.08, 
m23 = -1.51×10-3. 

The conditions of the two experimental groups coincide at c = 65 and d = 10. Under these 
conditions, the valence and arousal corresponding to the color and grain samples can be calculated 
separately using the independent relationship equation Eq. (5): vc(65), vd(10), and ac(65), ad(10). 
Assuming the affective influences of color and grain are approximately independent and additive, 
the average of these two sets of calculated values serves as the basis for superposition. After linear 
superposition, the relationship between visual characteristics and affect is as follows: 

(65) (10)( ) ( )
2

(65) (10)( ) ( )
2

c d
c d

c d
c d

v vV v c v d

a aA a c a d

+ = + −
 + = + −


 (6) 

Where vc(c) and vd(d) represent the relationship equations between color and density with valence 
(Figure 6a, 6b), while ac(c) and ad(d) represent the relationship equations between color and density 
with arousal (Figure 6d, 6e). The relationship between the combined visual characteristics and affect 
is shown in Figure 6c, 6f. 
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Figure 6. The relationship between visual characteristics and affect: (a) Relationship between wood color and 
valence. (b) Relationship between wood color and arousal. (c) Relationship of wood color characteristics and 
density characteristics with valence. (d) Relationship between grain density and valence. (e) Relationship 
between grain density and arousal. (f) Relationship of wood color characteristics and density characteristics with 
arousal. 

The measured visual characteristic parameters of the wood radial sections are substituted into 
Eq. (6) to obtain corresponding valence and arousal values. However, describing affect using valence 
and arousal is not intuitive. Therefore, this study introduces the parameter r to quantify the 
correlation between radial section image and target affect. It is defined as the inverse of the Euclidean 
distance between the two in the Valence-Arousal affect space: 

2 2

1
( ) ( )

r
V v A a

=
− + −

  (7) 

Where (V, A) represents the affective computation value of the radial section image derived from Eq. 
(6) ; (v, a) represents the coordinate of the target affect in the valence-arousal affective space, such as 
“relaxation” corresponding to (3.6, 1.5) [37,38]. A higher computed r value indicates a stronger 
correlation between the section and the target affective demand. 

4. Eye-Tracking Experiments 

This study employs real wood radial section images and specific target affective vocabulary, 
combined with eye-tracking experiments, to validate the reliability of the wood affect prediction 
model and its correlation parameter r. On one hand, r is calculated by inputting the visual 
characteristic parameters of the section, along with the valence and arousal of the target affect, into 
the model. The actual correlation is then derived from participants' judgments of the section and 
affect. The consistency between the calculated and actual correlations is compared to evaluate the 
predictive accuracy of parameter r. On the other hand, given the strong correlation between affects 
and eye-tracking metrics, we further validated the model's validity at the physiological level by 
analyzing the relationship between eye-tracking data and the visual characteristic parameters (c, d) 
and affect parameters (V, A) of the section samples. 

4.1. Stimuli for Eye-Tracking Experiments 

Five real wood radial section images were used as experimental samples [8], with three words 
serving as target affects. All sections were uniformly processed into 450×800 pixel JPG format images 
(Figure 7). Based on the previously proposed visual characteristic quantification method, the c and d 
values of the radial sections were measured and calculated. Substituting these into Eq. (6) yielded the 
V and A values (Table 3). To ensure affective distinctiveness, three words exhibiting significant 
differences in the valence-arousal space were selected as target affects. Corresponding v and a values 
(Table 4) were obtained using the Chinese EmoBank developed by Lung-Hao Lee et al. [37,38]. 

(a
) 

(b
) 

(c
) 

(d

(e

(f) 
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Figure 7. Samples of eye-tracking and behavioral experiment. 

Table 3. Visual characteristics, valence, and arousal of samples in the eye-tracking and behavioral experiment. 

Sample number c d V A 
R-1 78.61 11.00 4.16 1.71 
R-2 72.53 6.28 3.87 1.96 
R-3 22.80 24.5 1.90 4.25 
R-4 29.71 8.40 3.05 3.13 
R-5 54.92 10.70 3.25 2.84 

Table 4. Valence and arousal of affective words in the eye-tracking and behavioral experiment. 

Target affective v a 
Warm 4.1 2.5 
Serious 2.8 2.6 

Oppressive 1.8 3.2 

4.2. Procedure for Eye-Tracking Experiments 

EyeLink II was employed as the eye-tracking data acquisition device, with display equipment 
and experimental distance identical to those used in the Affective Response Experiment. All 16 
participants were native Chinese speakers with no color blindness or color deficiency. The 
experiment comprised 5 section samples and 3 affective words, totaling 15 trials. Prior to the formal 
experiment, the equipment was calibrated, and participants were informed of the experiment's 
purpose and procedure. The presentation sequence for a single trial is illustrated in Figure 8. 
Participants sat before the display. First, a blank page marked with a central “+” symbol appeared 
for 2 seconds, guiding participants to focus their gaze at the screen's center. Subsequently, an image 
of a wood section sample was displayed for 2 seconds. This was followed by a 1-second white screen 
to eliminate visual persistence. The affective word then appeared, prompting the participant to judge 
whether the sample matched the word's description (press “A” for match; “L” for mismatch). After 
pressing the key, the next trial began, continuing until all 15 trials were completed. To eliminate order 
effects, trials order was randomized. Finally, the participant's eye-tracking data during sample 
viewing and judgment responses were collected. 

 

Figure 8. A single trial of eye-tracking and behavioral experiment. 

+ Warm 
(A / L) 

2000ms 2000ms 1000ms Until response 

Eye-tracking 
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4.3. Result of Eye-Tracking Experiments 

To quantify participants' actual perception of the degree of correlation between samples and 
target affects, the ratio of participants judging a sample to match the target affect (by pressing the 
“A” key) is defined as rmatch, expressed as follows: 

A
match

nr
n

=   (8) 

Where n is the total number of participants, and nA is the number of participants who pressed the 
“A” key for the corresponding trial. This metric reflects the actual perceived strength of correlation 
between the samples and target affects. 

The correlation analysis between the model-calculated r parameter (Figure 9a) and the rmatch 
parameter reflecting participants' actual judgments (Figure 9b) was conducted. The r and rmatch values 
between samples and affects exhibited a significant positive correlation, with a Spearman correlation 
coefficient of 0.53 (p < 0.05). To evaluate the predictive accuracy of r, we performed Min-Max 
normalization on r and compared it with rmatch (Figure 9c). The results indicate that r exhibits low 
prediction error, with a Mean Absolute Error (MAE) of 0.2. 

To further validate the model's reliability at the physiological level, this study conducted 
Pearson correlation analyses between the calculated model parameters for each sample and the eye-
tracking data (Figure 10). Results indicate that the color parameter (c) exhibits a more significant 
correlation with pupil size compared to the density parameter (d), which aligns closely with the 
conclusion in Section 3.2 that color exerts a stronger influence on affect. Additionally, arousal 
typically shows a positive correlation with pupil size [27], consistent with eye-tracking experiment 
findings, while valence correlates negatively with pupil size—likely due to wood evoked valence 
being negatively associated with arousal. 

  
 

(a) (b) (c) 

Figure 9. Correlation parameter (r) and rmatch: (a) r between section samples and target emotions. (b) rmatch 
between section samples and target emotions in the validation test. (c) Comparison of normalized r and rmatch. 

 
Figure 10. Correlation between visual characteristics, affective characteristics, and eye-tracking indicators of 
samples (Note: * p < 0.05). 
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The above analysis demonstrates that the parameters c and d can effectively quantify the visual 
characteristics of wood cross-sections. It is also feasible to describe the affective responses evoked by 
wood based on valence and arousal. Furthermore, the constructed model exhibits high reliability. 

5. Conclusions 

This study investigates the visual characteristics of wood radial sections based on the valence-
arousal affective space. It quantitatively analyzes the visual characteristics of radial sections and 
describes their affect using the valence-arousal model. Building upon this, an affective response 
experiment was designed by controlling the visual characteristics of the sections to explore their 
impact on affect, establishing a relational model between the two. This model can assess the 
correlation between wood radial sections and target affects by inputting its visual characteristic 
parameters. 
• The color and grain characteristics of radial sections were quantitatively analyzed, proposing 

simplified visual descriptors: the color parameter (c) and density parameter (d). The valid range 
for c was determined to be 20–80, corresponding to color transitions from dark brown to light 
yellow; the valid range for d was 5–25, reflecting grain density variations from dense to sparse. 

• Affective response experiments revealed that wood color exerts a more significant influence on 
affect than grain density. Radial sections with lighter colors and denser grains evoked higher 
valence and lower arousal, inducing greater feelings of pleasure and relaxation. Wood color 
exerted a more significant affective impact in the dark range (c < 35) and light range (c > 65) 
compared to the intermediate range (35 < c < 65). Conversely, grain density had a stronger 
affective influence in the dense range (5 < d < 10) than in the sparse range (10 < d < 25). 

• A relational model linking sectional visual characteristics to affective responses was constructed. 
This model integrates color and grain properties to derive the valence and arousal of sectional 
images and assess their correlation with target affect. The model effectively predicts the 
correlation between section and affect (Mean Absolute Error MAE = 0.2). The color 
characteristics parameter (c), along with the model-calculated efficacy (V) and arousal (A), 
showed significant correlation with pupil size (p < 0.05), thereby validating the model's reliability 
from a physiological perspective. 
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