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With the increasing demand for drones in both commercial and recreational 
applications, design has become a critical factor in shaping user perceptions and 
enhancing market competitiveness. This study investigates the relationship 
between various design elements and their influence on the perceived 
innovativeness and stylishness of drones. By employing correlation analysis, the 
research identifies key design features, such as advanced materials, streamlined 
outlines, and optimized sizes, that strongly contribute to users' perceptions of 
innovation and modernity. Secondary factors, including color schemes and 
geometric shapes, are found to have a supplementary impact. The study aims to 
provide actionable insights for drone manufacturers to prioritize design 
elements that balance functionality and aesthetics effectively. The findings 
suggest that integrating high-impact design features can enhance user 
satisfaction and align with contemporary consumer preferences. This research 
offers a comprehensive framework for future exploration of emerging 
technologies and diverse user needs, paving the way for innovation in drone 
design. 

 

 

INTRODUCTION  

With the rapid development of intelligent technology, drones, as an emerging intelligent device, have 
gradually been widely used in many fields. From logistics and transportation to film and television 
production, the technological progress of drones has provided users with unprecedented 
convenience and experience. In the tourism industry, drones have become an innovative shooting 
tool, providing tourists with a unique perspective and immersive experience. In this context, the 
appearance design of drones is no longer just a carrier for functional realization, but also a key factor 
affecting users' emotional experience and willingness to use. 

In recent years, users' demand for the appearance design of drones has gradually shifted from 
practicality to a comprehensive consideration of aesthetics and emotional experience. Studies have 
shown that appearance design directly affects users' visual perception and emotional connection 
with products, and thus affects users' purchasing decisions. In the appearance design of drones, 
design elements such as shape, material, and color can not only enhance the market competitiveness 
of products, but also meet users' emotional needs, thereby improving user satisfaction (Custers, 
2016). 

http://www.pjlss.edu.pk/
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This study aims to explore a design method based on Kansei Engineering and analyze the impact of 
different design elements in drone appearance design on user emotions. Through questionnaire 
surveys and data analysis, the intrinsic relationship between drone appearance design and user 
perception is revealed. The goal of this study is to provide theoretical support and design suggestions 
for the appearance design of drones to optimize user experience and enhance market 
competitiveness. 

Research Background and Significance 

Emotional needs in smart device design: As consumers have higher and higher requirements for 
smart devices, the design method of sensory engineering can transform users' emotional needs into 
specific design indicators, and has wide application potential in the appearance design of drones. 

The rapid development of the drone market: The functional design of drones has matured, but the 
role of appearance design in market differentiation and user attraction is becoming more and more 
important. 

Application of sensory engineering in the field of design: As a systematic design method, sensory 
engineering can help designers deeply understand user needs and provide scientific support for 
product appearance design. 

This study will combine the theory of sensory engineering to analyze users' emotional needs for 
drone appearance, and provide a reference for the optimization and innovative design of future 
drone appearance. 

LITERATURE REVIEW 

As a multidisciplinary research field, the development of UAV appearance design not only depends 
on technological progress, but is also deeply influenced by design theory and user needs. In recent 
years, Kansei engineering has gradually become an important tool for optimizing product 
appearance design, and its application in UAV appearance design is of great significance. This section 
will discuss three aspects: the theoretical background of Kansei engineering, the application of design 
in UAV appearance design, and the key elements of UAV appearance design. 

Concept and Application of Kansei Engineering 

Kansei engineering is a design method based on user emotions and experience needs. It originated 
in Japan in the 1970s and has been widely used in automobiles, home appliances and other fields. Its 
core lies in converting users' emotional needs into quantifiable design parameters, thereby helping 
designers develop products that better meet users' expectations (Schütte* et al., 2004). 

Kansei engineering uses tools such as semantic analysis and factor analysis to deeply explore users' 
perceived needs for product appearance. For example, in automobile design, Kansei engineering can 
help designers identify consumers' needs for "modernity" and "sportiness" for automobile 
appearance, thereby optimizing design elements such as shape, color, and material (Nagamachi, 
1999a). In recent years, this method has also been widely used in electronic product design, such as 
smartphones and wearable devices (Nagamachi, 1999b). 

However, in the design of drone appearance, there is relatively little research on sensory engineering, 
especially in terms of how to balance functionality and emotional needs. There is still a lot of room 
for research. This study hopes to explore how drone appearance design can meet the diverse needs 
of users through the theoretical framework of sensory engineering. 

Application of Sensory Engineering in Drone Appearance Design 

In the field of drone appearance design, sensory engineering can help designers transform users' 
emotional needs into design elements and optimize the visual impact and emotional appeal of 
products. As a smart device, the appearance design of drones is not only a reflection of engineering 
performance, but also needs to visually attract users and meet the needs of different usage scenarios.  



Li et al.                                                                                                                            Research on the Design Strategy of UAV Appearance 

 

16881 

Combination of Emotion and Function 

The appearance design of drones needs to find a balance between functionality and emotional needs. 
For example, in response to consumers' pursuit of "futuristic" and "technological" feelings, sensory 
engineering can guide designers to choose streamlined design in the fuselage shape, while 
emphasizing the sense of technology in material and detail processing (Wojciechowska et al., 2019; 
Cureton, 2020).  

Adaptation of Appearance Design to Usage Scenarios 

Drones are used in a wide range of scenarios, including tourism photography, logistics and 
transportation, and industrial surveying. In different scenarios, users have different demands for 
appearance design. Studies have found that consumers prefer fashionable and lightweight designs in 
leisure and tourism scenarios, while they pay more attention to sturdiness and functionality in 
industrial scenarios (Lindlbauer et al., 2019). 

User Grouping and Appearance Preference 

Users can be grouped through sensory engineering methods. For example, individual consumers tend 
to choose small and portable drones, while commercial users pay more attention to high performance 
and professional appearance. Sensory engineering helps designers develop more targeted design 
solutions by quantitatively analyzing users' perception of appearance shape, color, and material (Lee 
& Koubek, 2011). 

Optimization of Design Elements 

The core elements of drone appearance design include body shape, wing design, material, and color. 
Sensory engineering can quantify the impact of these elements on user emotions through semantic 
difference experiments and factor analysis. For example, a lighter body and high-brightness color 
tend to make users think of "flexibility" and "modernity", while dark tones and metal materials 
convey "stability" and "professionalism" (Haftka & Gürdal, 2012). 

Through the above analysis, Kansei Engineering can not only improve the scientific nature of UAV 
appearance design, but also help designers accurately meet the needs of different user groups and 
provide design support for the further development of the UAV market. 

Key Elements of UAV Appearance Design 

According to existing literature, UAV appearance design mainly includes the following key elements: 
shape, material, color and interactive interface. 

Shape 

Research shows that streamlined design can enhance the modern and technological sense of the 
product, while complex or bulky design may reduce the user's visual appeal (Sadraey, 2017). 

Material 

The material of the UAV not only affects its appearance, but is also directly related to the durability 
and user experience of the product. Lightweight and high-strength materials (such as carbon fiber 
and composite materials) are favored because they can enhance the high-end feel and ease of use of 
the product (Ramos, 2015). 

Color 

Color is an important factor that affects the user's first impression. Research has found that bright 
colors (such as silver and blue) are usually associated with "innovation" and "technology", while dark 
colors (such as black and gray) convey more "stable" and "professional" perceptions (Shi, 2023). 
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Interactive Interface 

In the appearance design of UAVs, a simple and easy-to-use interactive interface is the key to 
improving user satisfaction. For example, by optimizing the layout and button design of the remote 
control, the user's operating experience can be significantly improved (Custers, 2016). 

ESTABLISHMENT OF PRODUCT SAMPLE SPACE AND EXTRACTION OF DESIGN 
ELEMENTS 

Determine the Research Field 

This study takes the appearance design of drones as the main research object, focusing on the impact 

of shape, color and material on user perceived needs. Through market research, it is found that 

drones of different brands show significant differences in appearance design, material selection and 

functional application. In terms of color, most mainstream drones use calm tones such as black, white 

and gray, and a few products use bright blue or red to attract young users. In terms of material, drones 

generally use carbon fiber, composite materials or aluminum alloys, which not only improve the 

lightness and durability of the product, but also enhance the sense of technology and high-end. 

Considering the diverse usage scenarios of drones, this study covers a variety of target groups such 

as consumer users, aerial photography enthusiasts and industrial users. Different user groups also 

have different focuses on the needs of appearance design. For example, ordinary consumers are more 

concerned about the portability and fashion sense of drones, while professional users give priority 

to the stability and functional integration of products. 

By analyzing the market data in the past three years, it is found that the market size of consumer 

drones has continued to expand, especially reaching a historical high in 2020, indicating that users' 

acceptance and demand for drones are constantly increasing. In addition, the sales of drones with 

specific design elements increased significantly in 2022, indicating that the market demand for 

appearance optimization is increasing (Edmondson & McManus, 2007). 

Product Sample Screening 

In order to ensure the scientificity and pertinence of the research, this study conducted a 

comprehensive survey of drone products on the market. By analyzing the sales data and user reviews 

of major e-commerce platforms (such as Amazon, Tmall and JD.com), 200 representative drone 

products were initially screened. These products cover different brands, functions and appearance 

design features to ensure the diversity and richness of the samples (Petersen & Amstutz, 2025). 

Subsequently, the Delphi method was used to further screen the preliminary samples. Under the 

guidance of 5 experts in the field of appearance design, 10 typical drone products were finally 

selected as research samples based on core design elements such as shape, color and material. These 

samples represent different market positioning from entry-level to high-end, covering a variety of 

design styles and user needs. 

In order to reduce the interference of brand effect and color on user preferences, all samples in the 

study removed brand information and were uniformly adjusted to neutral tones. This method 

ensures that users can focus more on core design elements such as shape and material in the study. 

During the sample screening process, the following design dimensions were focused on: 

Color 

Dark colors (such as black and gray) dominate, showing professionalism and stability; bright colors 

(such as blue and red) are more used to attract young users. 

Material 
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Lightweight and high-strength materials (such as carbon fiber and composite materials) dominate, 

and some high-end products introduce aluminum alloy materials to enhance the texture. 

Shape  

Streamlined drones are the mainstream due to their modernity and aerodynamic advantages, while 

wide-body designs are used for professional drones with higher functional requirements. 

The typical samples screened can fully reflect market trends and design features, providing a reliable 

data basis for subsequent research. 

Product sample classification 

Through the screening and analysis of 86 drone samples, we further divided the samples into six 
main appearance types according to the appearance design characteristics of the drones. These 
categories focus on analyzing the appearance, material, color and other design elements of the drones 
to ensure that the design trends of drones in the current market are covered as shown in Table 1. 

Table 1 Product Brochures 

Sample 
Number 

Figure Sample 
Number 

Figure 

 
 
Sample 1 

 

 
 
Sample 4 

 

 
 
Sample 2 

   

 
 
Sample 5 

 

 
 
Sample 3 

 

 
 
Sample 6 

 

Design Element Extraction of Smart Bracelets 

The design elements of drones are divided into three categories: shape elements, material elements 
and color elements. The specific extracted design elements are shown in Table 2. 

Table 2 Design Elements 

Design 
Elements 

Graphic Feature Analysis and Numbering 

Drone Body  
Aspect Ratio Elongated (A1), Balanced (A2), Compact (A3) 
Outline Streamlined (B1), Box-like (B2), Modular (B3) 
Corners Sharp (C1), Rounded (C2), Mixed (C3) 
Shape Square (D1), Rectangular (D2), Circular (D3), Polygonal (D4) 
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Thickness Thin (E1), Medium (E2), Thick (E3) 
Frame Design Frameless (F1), Narrow Frame (F2), Wide Frame (F3) 

Size Large (G1), Medium (G2), Small (G3) 
Propellers  
Type Fixed (H1), Foldable (H2), Modular (H3) 

Placement Top-mounted (]1), Integrated (2), Side-mounted (]3) 

Landing Gear  

Type Fixed (K1), Retractable (K2), Skid-based (K3) 
Material  
Drone Body Carbon Fiber (L1), Composite Materials (L2), Aluminum (L3), Plastic 

(L4), Titanium（L5） 

Propellers Reinforced Plastic (M1), Aluminum Alloy (M2), Carbon Fiber (M3) 
 
Landing Gear 

 
Metal (N1), Rubber Coated (N2), Composite (N3) 

Color  
Drone Body 
(Main Color) 

Light (01), Dark (02) 

Drone Body 
(Secondary 
Color) 

Single Color (P1), Two-tone (P2), Gradient (P3) 

Propellers Solid Color (Q1), Patterned (Q2), Gradient (Q3) 

PERCEIVED DEMAND MEASUREMENT AND TRANSFORMATION OF PERCEIVED 
DEMAND AND DESIGN ELEMENTS 

Extraction of Perceptual Image Space 

Perceptual Word Set 

This study extracts perceptual words based on the design characteristics, user needs, functionality, 
emotional response, etc. of drones, and further screens and confirms them through the Delphi 
method, and finally formed a perceptual word set as shown in Table 3 (Marslen-Wilson & Warren, 
1994). 

Table 3 Perceptual Words Collection 

Design Dimensions Kansei Words 
Form-Related Kansei Words Aerodynamic, Modern, Balanced, Compact, Sleek, 

Functional 
Material-Related Kansei Words Durable, Lightweight, Premium, sturdy, Smooth, Advanced 
Color-Related Kansei Words Bold, Elegant, Futuristic, Professional, Vibrant, Neutral 
Detail-Related Kansei Words Minimalist, Cutting-edge, Ergonomic, User-friendly, 

Innovative 

Next, the Delphi method was used to determine the final perceptual image space for drone design. 
We combined the final 8 perceptual words and their antonyms into contrasting perceptual image 
phrases to form a comprehensive perceptual image space: Aerodynamic - Inefficient, Modern - 
Outdated, Durable - Fragile, Compact - Bulky, Lightweight - Heavy, Futuristic - Conventional, Sleek - 
Clunky, Innovative - Ordinary. These contrasting pairs of words can be used to analyze users’ 
emotional and perceptual responses to drone designs, aiding designers in making more informed and 
targeted decisions during the product development process. 

Semantic Difference Experiment 

We took the first drone sample as an example to construct the perceptual image evaluation and used 
the SD (Semantic Differential) experiment to establish the perceptual evaluation scale. A pair of 
perceptual words with opposite meanings were placed on the left and right ends of the scale. The 
subjects observed the drone sample image on the left and established their own perceptual 
evaluation based on the perceptual words and scoring criteria on the right. The scale was divided 
into 5 levels, from left to right: 2, 1, 0, -1, -2, where 2 points indicate "very left-leaning," 1 point 
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indicates "relatively left-leaning," 0 points indicate "neutral," -1 point indicates "relatively right-
leaning," and -2 points indicate "very right-leaning." The subjects scored each sample to express their 
intuitive preferences for the designs, as shown in Table 4. 

A total of 150 subjects participated in this experiment, and 135 valid questionnaires were collected. 
These subjects were required to have experience using drones or a strong interest in drone-related 
applications such as aerial photography, logistics, or industrial inspections. Among them, 78 
participants were male (about 57.8%), and 42 participants were female (about 31.1%). Regarding 
age distribution, 36 participants were aged 18-29 (26.7%), 54 participants were aged 30-39 (40.0%), 
22 participants were aged 40-49 (16.3%), and 8 participants were over 50 years old (5.9%). 

From the demographic data, we observe that the majority of participants were male, which aligns 
with the fact that drone usage often requires technical skills or specific operational experience, 
making it more popular among men. Additionally, the age distribution shows that individuals aged 
30-39 formed the largest group, reflecting the professional and practical usage of drones among this 
demographic, such as for work-related tasks or advanced hobbies. This diversity in demographics 
ensures that the questionnaire data represents a broad spectrum of drone users, enhancing the 
credibility and validity of the experimental analysis and conclusions. Statistics of perceptual image 
evaluation results shown in Table 5. 

Firstly, we used Cronbach’s α reliability coefficient to assess the reliability and stability of the 135 
collected questionnaires. In similar studies, a Cronbach’s α value greater than 0.8 is generally 
considered to indicate good reliability. The reliability coefficient of this questionnaire was 0.844, 
indicating that the questionnaire and the collected data demonstrate good reliability. 

Next, to ensure that there were no multicollinearity issues among the design elements, we performed 
a Variance Inflation Factor (VIF) test on all independent variables. VIF evaluates whether a particular 
independent variable can be linearly predicted by other independent variables. The calculated VIF 
values for the design elements in this study ranged from 1.376 to 4.135, all less than 5. This indicates 
that the correlation between these variables was low, and no significant multicollinearity issues were 
present. Therefore, each design element could independently influence users’ perceptions of the 
innovation and functionality of the drones, ensuring the reliability of the results and the accuracy of 
interpretations. 

Lastly, we imported the questionnaire data into Excel and used the average function to calculate the 
average score of each sample under each perceptual term, obtaining the statistical results of the 
perceptual image evaluation, as shown in Table 5 (Kolb, 2009; Schaeffer & Wallace, 1969). 

Tablet 4 Perceptual Image Evaluation  

 

Perceptual lmage 2 1 0 -1 -2 Opposite lmage 

Modern 2 1 0 -1 -2 Outdated 

Aerodynamic 2 1 0 -1 -2 Inefficient 

Durable 2 1 0 -1 -2 Fragile 

Compact 2 1 0 -1 -2 Bulky 

Lightweight 2 1 0 -1 -2 Heavy 

Futuristic 2 1 0 -1 -2 Conventional 

Sleek 2 1 0 -1 -2 Clunky 

Innovative 2 1 0 -1 -2 Ordinary 
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Table 5 Statistics of Perceptual Image Evaluation Results 

Sample 

Number 

Modern 

Outdated 

Aerodynamic 

Inefficient 

Durable  

Fragile 

Compact   

Bulky 

Lightweight 

Heavy 

Futuristic 

Conventional 

Sleek 

Clunky 

Innovative 

Ordinary 

Sample1 0.542 0.294 0.606 0.341 0.342 0.588 0.313 0.322 

Sample2 0.781 0.625 0.671 0.616 0.762 0.671 0.661 0.781 

Sample3 0.735 0.735 0.643 0.570 0.643 0.671 0.441 0.661 

Sample4 0.625 0.496 0.542 0.414 0.432 0.533 0.386 0.542 

Sample5 0.496 0.368 0.643 0.423 0.230 0.579 0.386 0.359 

Sample6 0.625 0.560 0.661 0.487 0.560 0.597 0.331 0.716 

Factor Analysis of Perceptual Image Space 

In order to improve the efficiency of analysis, it is usually necessary to simplify a large amount of 
data. Dimensionality reduction of image space is an effective simplification method. Factor analysis 
(FA) is a statistical method for quantitative analysis of possible variables. Through factor analysis, 
quantitative data in image space can be compressed into several main factors, and the number of 
nutrient factors that can explain the maximum amount of information can be found. In addition, the 
pigments of each factor in different image spaces can be compared, and finally the key factors in the 
image space can be identified, so as to understand and interpret the data more comprehensively 
(Vavra, 1972). 

Software and Programs 

After importing the statistical results into SPSSAU, we rotated them through factor analysis and 
applied the maximum angle rotation method to clarify the corresponding relationship between each 
factor and the perceptual image space. Finally, we can obtain the rotation angle explanation rate 
table, shown in Table 6, and the factor loading after rotation, shown in Table 7. 

Table 6 Variance Explanation 

Facto

r 

num

ber 

Initial Eigenvalues Interpretation rate of variance 

before 

Variance interpretation rate 

after rotation 

Eigenval

ues 

Varian

ce 

explai

ned 

rate% 

Accumulati

on% 

Eigenval

ues 

Varian

ce 

explai

ned 

rate% 

Accumulati

on% 

Eigenval

ues 

Varian

ce 

explai

ned 

rate% 

Accumulati

on% 

1 4.701 58.740 58.740 4.701 58.740 58.740 4.701 58.740 58.740 

2 0.870 10.766 69.396 0.8700 10.766 69.406 1.161 14.410 69.457 

3 0.802 9.910 79.296 - - - - - - 

4 0.586 7.805 86 491 - - - - - - 

5 0.393 4.800 91.282 - - - - - - 

6 0.313 3.792 95.064 - - - - - - 

7 0.229 2.750 97.805 - - - - - - 

8 0.186 2.205 100.000 - - - - - - 
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Table 7 Factor loadings After Rotation 

Adjective Factor 1 Loading Factor 2 Loading Common Factor 
Variance 

Modern - Outdated 0.756 0.562 0.871 

Aerodynamic-
inefficient 

0.792 0.433 0.800 

Durable- Fragile 0.737 0.367 0.666 

Compact-Bulky 0.796 0.465 0.835 

Lightweight -Heavy 0.770 0.537 0.865 

Futuristic -
Conventional 

0.738 0.442 0.727 

Sleek - Clunky 0.781 0.687 1.063 

Innovative-Ordinary 0.831 0.269 0.751 

Factor Extraction 

The core purpose of factor analysis is to extract common factors that can explain the structure of the 
factor model. Extracting too many factors could dilute the practical significance of factor analysis. 
According to the standard of factor extraction, factors with eigenvalues greater than 1 and cumulative 
contribution rates exceeding 85% are typically considered significant common factors (Auerswald & 
Moshagen, 2019). 

Additionally, factor loadings reflect the correlation between factors and analysis items. When the 
absolute value of a factor loading exceeds 0.4, it indicates a significant corresponding relationship 
between the factor and the analysis item; if the value is below 0.4, the relationship is weak. According 
to the results in Table 7, under Factor 1, "Innovative - Ordinary" has the highest loading value of 
0.831, indicating the strongest relevance. None of the loadings under Factor 1 are below 0.4, 
suggesting a strong corresponding relationship for all eight perceptual phrases. 

For Factor 2, the phrase "Sleek - Clunky”has the highest loading value of 0.687, followed by "Durable- 
Fragile" at 0.367 and "Innovative-Ordinary" at 0.269. These lower loading values indicate weaker 
correlations with Factor 2 for some perceptual phrases. 

According to Table 6, the variance explanation rate of Factor 1 after rotation is 58.740%, indicating 
that it explains most of the information and can be selected as the primary factor. However, based on 
expert opinion, a single factor may not fully reflect the multidimensional impact of design elements 
on user perception. Thus, the study further analyzed the number of retained factors using parallel 
analysis and scree plot assessments. It was decided to retain two factors, as the variance explanation 
rate of Factor 2 is 10.766%, bringing the cumulative variance explanation rate to 69.406%. By 
retaining these two factors, the study can more comprehensively explain the impact of different 
design elements on user perception. 

Therefore, under Factor 1, "Innovative - Ordinary" was selected as the main item due to its highest 
loading value, and under Factor 2, "Sleek - Clunky" was chosen for the same reason. 

File Format of Graphics 

The corresponding transformation of design elements and perceptual image space can be divided 
into three main steps. First, assign a value to each design element for subsequent analysis. Second, 
analyze the partial correlation between design elements and perceptual vocabulary to determine the 
relationship between them. Finally, according to the correlation principle, reselect the appropriate 
number of design elements for further design optimization (Duce et al., 2002; Himsolt, 1997; Beddu 
et al., 2024). 

Assignment 

Based on the screened and coded design elements, different design element units were assigned to 
the 6 screened samples shown in Table 8 (a & b). 
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Table 8 Design Element Allocation (a) 

Sample 
Number 

Aspect 
Ratio 
(A) 

Outline 
(B) 

Comers 
(C) 

Shape 
(D) 

Thickness 
(E) 

Frame 
Design 
(F) 

Size 
(G) 

Material 
(Body, 
L) 

Sample 
1 

A1 B1 C1 D1 E1 F1. G1 L1 

Sample 
2 

A2 B2 C2 D2 E2 F2 G2 L2 

Sample 
3 

A3 B3 C3 D4 E3 F3 G3 L3 

Sample 
4 

A1 B1 C2 D3 E2 F1 G2 L4 

Sample 
5 

A2 B2 C1 D4 E1 F3 G1 L5 

Sample 
6 

A3 B3 C3 D1 E3 F2 G3 L3 

 

Table 8 Design Element Allocation (b) 

Partial Correlation Analysis 

Using the design element allocation table in Table 8 as the analysis item and the perception word 
"innovation-ordinary" ，"Sleek - Clunky" extracted from FA as the control variable, a partial 
correlation analysis was conducted in SPSSAU. The correlation between product design elements and 
the perception image space is shown in Table 9. 

Table 9 Correlation Statistics Between Design Elements and Perceived Images 

Design Elements Innovative Sleek 

Aspect Ratio (A) -0.101 0.112 

Outline (B) -0.567 -0.358 

Comers (C) 0.0 0.032 

Shape (D) 0.417 0.589 

Thickness (E) -0.733 -0.472 

Frame Design (F) 0.079 0.581 

Size (G) -0.802 -0.623 

Material (Body, L) -0.224 0.541 

Material (Propeller, M) 0.365 0.189 

Material (Landing Gear, N) 0.333 0.262 

Sample 
Number 

Material 
(Propeller, 
M) 

Material 
(Landing 
Gear, N) 

Main 
color 
(0) 

Secondary 
Color(P) 

Color 
Pattemn 
(Q) 

Propeller 
Type(H） 

Propeller 
Placement
（J） 

Landing 
Gear 
Type 
(K) 

Sample 
1 

M1 N1 O1 P1 Q1 H1 J1 K1 

Sample 
2 

M2 N3 O2 P2 Q3 H2 J3 K2 

Sample 
3 

M3 N2 O3 P3 Q2 H3 J2 K3 

Sample 
4 

M2 N3 O2 P2 Q3 H1 J1 K2 

Sample 
5 

M1 N1 O1 P3 Q1 H2 J2 K1 

Sample 
6 

M3 N2 O3 P1 Q2 H3 J3 K3 
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Main Color (O） -0.025 -0.208 

Secondary Color (P) -0.224 0.593 

Color Pattern (Q) -0.894 -0.714 

Propeller Type (H) -0.517 0.227 

Propeller Placement (J） -0.524 -0.466 

Landing Gear Type (K) 0.345 0.254 

RESULTS 

According to the principle of correlation analysis, the correlation coefficient and correlation degree 
are classified as follows: when the absolute value of the correlation coefficient is less than 0.3, the 
correlation is considered irrelevant, and these design elements are eliminated in subsequent studies. 
Based on the table, design elements such as Rounded Corners (C) and Main Color (O) show 
correlation coefficients close to or below this threshold in both the "Innovative" and "Sleek" 
dimensions and are therefore excluded from further analysis. 

For correlation coefficients between 0.3 and 0.5, the correlation is deemed weak. Design elements 
such as Propeller Placement (J) and Landing Gear Type (K), with absolute values falling in this range, 
are considered to have minimal but notable influence on user perception. 

Correlation coefficients between 0.5 and 0.8 indicate a moderate correlation. Elements like Shape (D) 
and Material (Body, L) show moderate correlation in the "Sleek" dimension, highlighting their 
significant role in influencing this perception. Conversely, Frame Design (F) and Propeller Type (H) 
fall into this category under the "Innovative" dimension. 

When the absolute value of the correlation coefficient is between 0.8 and 1.0, the correlation is 
considered strong. In this study, elements such as Aspect Ratio (A) and Thickness (E) in the "Sleek" 
dimension, and Propeller Type (H) in the "Innovative" dimension, exhibit strong correlation 
coefficients, making them the most influential in shaping user perception in their respective 
categories. 

These categorizations guide the prioritization of design elements in subsequent analysis, ensuring 
focus on those with moderate to strong correlations while eliminating irrelevant ones. 

DISCUSSION AND SUMMARY 

This study analyzed the correlation between various design elements and their impact on the 
perception of innovativeness and stylishness in drone design. The findings provide valuable insights 
into how specific design features influence user perception, guiding future product development. 

Key Insights on Innovativeness 

Strong Correlation 

Material (Body, -0.894): High-end materials, such as carbon fiber or lightweight composites, 
significantly enhance the perception of innovation, as they convey advanced technology and 
modernity. 

Size (G, -0.802): Compact yet functional designs enhance user impressions of innovation, as they 
balance usability with cutting-edge aesthetics. 

Moderate Correlation 

Thickness (E, -0.733): Slimmer drone bodies are strongly associated with innovation, aligning with 
modern preferences for minimalism and advanced engineering. 

Outline (B, -0.567): Streamlined and aerodynamic shapes improve the perception of innovation by 
creating a futuristic and modern impression. 

Weak Correlation 
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Shape (D, 0.417): While geometric and unconventional shapes are seen as modern, their overall 
impact on innovativeness is limited. 

Propeller Type (H, 0.365): Different propeller configurations contribute minimally to innovation, 
despite their functional importance. 

Key Insights on Sleek 

Strong Correlation 

Material (Body, -0.714): Premium materials such as carbon fiber and titanium significantly enhance 
the perception of sleekness, reinforcing a high-quality and refined image. These materials convey 
sophistication and modernity, making the drone visually appealing. 

Size (G, 0.623): Larger drones with bold and expansive designs are perceived as sleeker and more 
contemporary, resonating with user preferences for modern aesthetics and impactful designs. 

Moderate Correlation 

Shape (D, 0.589): Aerodynamic and streamlined forms contribute to the drone’s sleekness, reflecting 
user preferences for designs that are both elegant and functional. 

Frame Design (F, 0.581): Minimalist and narrow frame designs add a sense of sleekness by creating 
a refined and polished aesthetic. 

Weak Correlation 

Thickness (E, -0.472): Thinner designs slightly enhance the drone’s sleekness, though their influence 
is less significant compared to other factors. 

Main Color (O, -0.466): Darker tones suggest elegance and stability, while brighter colors add 
vibrancy and modernity. However, their overall impact on sleekness is secondary. 

Implications for Design 

The findings suggest that to maximize perceptions of innovativeness and sleek, designers should 
prioritize high-quality materials, streamlined outlines, and optimized size and thickness. While some 
elements, such as shape and color, contribute less to these perceptions, they still play a supporting 
role in enhancing overall user experience. By focusing on the elements with the strongest 
correlations, future drone designs can effectively align with user expectations and market trends, 
ensuring both functional excellence and aesthetic appeal. 

CONCLUSION 

This study analyzed the impact of various design elements on the perceived innovativeness and sleek 
of drones, providing valuable insights for design optimization. The findings highlight that advanced 
materials, optimized sizes, and streamlined outlines strongly enhance innovation and sleek, while 
secondary elements such as color and shape play supporting roles. Prioritizing these key design 
features can effectively align drones with user expectations, balancing functionality and aesthetics. 
Future research could explore emerging technologies and broader demographic preferences to 
further refine design strategies and enhance the appeal of drones in diverse markets. 
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