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ABSTRACT  

   

In an ever-faster world, products that are designed for enhancing the speed of a 

certain task can and are being designed in rapid iterations by means of adding or 

modifying features that impact the energetics, kinematics and kinetics of a given product. 

Given the ubiquity of said changes and the need to market these products in a very 

crowded marketplace, it is imperative for the products to communicate the ‘speed’ of the 

additional features. Thus, it has been hypothesized that adding a few simple changes to 

the visual representation of a product or the context in which it is being presented could 

enhance the perception of the product dynamics at a cognitive or emotional level. The 

present work is aimed at determining the impact of visual elements such as shapes, 

colors, and textures on the perception of speed. Three hundred and twenty subjects 

participated in a discrimination task and a reaction task to measure the impact of various 

patterns, textures, and colors on the perception of speed. Throughout both tasks, the 

subjects were exposed to a number of various visual patterns or colors presented as a 

static background or recognizable object for a set amount of time. Based on the subjects’ 

performance we have identified and quantified the impact of specific visual design 

patterns and colors on the perception of speed. Primary results indicate promising 

evidence that certain fundamental visual elements of shape, color, and texture when 

presented as a static background or object design could induce subtle changes in visual 

perception that can alter the overall movement dynamics perception. 
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The perception of speed altered by visual priming: application: design pattern and  

color 

Nowadays, consumption of goods and services is a behavior that defines 

individual and social life of human beings (Ratneshwar & Mick, 2005). Consumers 

purchase products on a daily basis whether it is out of a need or a want and past research 

has shown that these purchases are reliant on the consumer's current motivations, desires, 

and goals (Griskevicius & Kenrick, 2013; Dunning, 2007). Each and every product is 

perceived uniquely by the consumer and based on their perception determines how, when 

and why consumers decide to purchase it (Agyekum et. al, 2015). Every item or product 

that is in production has many withholding elements. Examples of these elements can be 

seen as price, availability, product specifications, marketing, product brand and 

reputation. These elements have the ability to influence the overall perception and 

decision of consumers purchasing the product. These elements can vary widely from 

product to product but the product itself has very basic characteristics. The generic aspect 

of the product presents the creator of said product with the opportunity to make each item 

distinct from other items that are similar on the market. One instance of making a generic 

product more distinct would be by adding value through extra features such as 

performance enhancements.  

When looking specifically at products that are being designed with the intention 

of enhancing its performance such as sports cars, athletic apparel, aircrafts, etc., designers 

and engineers rely on time proven mechanical features to increase performance. Each 

iteration of a given product either adds a new feature or modifies one or more existing 

features in order to try and impact (mechanically) the energetics, kinematics and kinetics, 
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thus, achieving a higher movement efficiency and/or improving any of the performance 

related variables of interest (Frederick, 1984; Frederick, 1986. Frederick (1984) 

researched the ergonomic design features of running shoes and their effect of 

performance on the runner. The general findings concluded that traction, cushioning, and 

weight are important features needed to enhance the  performance of the athlete. A later 

study conducted by Frederick (1986) found that shoe design and adjustments made can 

be a powerful tool used to manipulate human kinematics and kinetics in general. That 

being said, there are products that are designed with many features that actually improve 

the speed but the new features or mechanical improvements are hidden. For instance, a 

‘super engine’ on a sports car is concealed under the nontransparent hood where no one 

can see it. In order to communicate to consumers the specific product attributes (eg. 

power), one has to devise a distinct ways to market and/or advertise it. While these 

perception variables have been at the forefront of product selection for decades, it was 

not until recently that manufacturers started taking advantage of the opportunity to 

present them. The car company Ferrari took advantage of this opportunity when they 

implemented a transparent engine cover that offered a sneak peak of their distinctive 

engine of their flagship F-50 model. By being able to see what this special engine looks 

like, and how it is visually different from the typical engine, it gives a more dramatic 

appeal and adds more emotional weight to it.    

However, in certain situations, a significant mechanical intervention is not 

possible because the theoretical and practical limits of a given mechanical feature have 

been reached. Additionally, the technological, economic, market preferences or design 

constraints may not allow for changes that would have a significant, direct, mechanical 
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impact. When these limitations of mechanical impossibility or a hidden improvement are 

shown, it can still be possible to create products that can lead to an increase in 

performance by means of inducing subtle changes in the visual perception of a two-

dimensional environment that can alter the overall movement dynamics at a cognitive and 

emotional level (Skylott et al., 2013; Valencia-Romero, 2016). Valencia-Romero and 

colleagues (2016) looked at how the Gestalt principles can generate a variety of two-

dimensional designs and determine how design preferences change as a function of 

design attributes. Results showed that visual elements of Gestalt principles can produce 

esthetically pleasing designs specifically looking at symmetry and continuity. Based on 

these results, a product's form can be used to develop discrete choices to elicit selective 

consumer preferences. Alternatively, Skylott et. al (2013) tested the hypothesis that when 

consumers make decisions, they take into account both the function of the product and 

the form of the product. Researchers found that the regions of the brain corresponding to 

emotional responses are activated during the decision making of the product choice 

(Skylott et. al, 2013). Understanding consumer preferences through cognitive processes 

may provide useful insight to guide designers during the product and/or experience 

creation process.   

Communicating the improvements or features of a given product is key to 

successfully advertise the product as the best option for an interested consumer. By 

taking a deeper look into the visual design elements of the product itself or the 

background it is placed on, it is possible to induce changes in the movement patterns and 

perception of speed (Stone & Thompson, 1992; Manser & Hancock, 2007). Stone and 

Thompson (1992) looked at the effect of different contrasts on the perceived speed of 
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gratings. Specifically examining what spatial frequency and orientation of the gratings 

through different contrasts can do to speed perception (Stone & Thompson, 1992). 

Results indicated that the ability to distinguish differences in speed were not affected by 

the contrasts alone, but the contrasts combined with orientation of the gratings did induce 

differences in speed perception (Stone & Thompson, 1992). Relatedly, Manser & 

Hancock (2007) conducted research to see if the type of visual pattern and presence of 

texture applied to tunnel walls would affect driving performance. Participants in the study 

were exposed to vertical visual patterns that varied widths. Results indicated that the 

drivers gradually decreased speed when exposed to the decreasing width visual pattern 

and increased speed with the increasing width visual pattern (Manser & Hancock, 2007). 

It has been shown throughout research that the presence of specific visual textures have 

the ability to alter the perception of speed but a study has not yet been done comparing 

various textures and patterns all together.  

For online shopping experiences, communicating the benefits of a product 

becomes challenging because the physical item is not present. Anecdotally, humans rely 

on visual and perceptual cues to navigate their everyday environment. Due to the large 

gap between having a product physically present versus visually seeing a two-

dimensional image or advertisement online, companies selling products online need to 

create some type of cognitive affordance through visual and perceptual attributes to get 

the point across. If a company’s goal is to make a product seem quick or fast online, 

special visual design accommodations need to be made so that the targeted consumers 

perceive the product as ‘faster’. By creating a cognitive affordance that helps aid the 

perception of speed, the visual perception or illusion of the product and the environment 
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it is placed in, can act as a filter or amplifier for various variables related to the 

consumers perception.  

The most prevalent method used to communicate the improvements or features of 

the chosen product is leveraging a company’s design language. Design language consists 

of fonts, icons, colors and shapes used to visually communicate a company's brand 

identity and therefore builds a visual idea or opinion on the perception of their goods or 

services. Design language is widely used in user experience or user interface design to 

improve dynamic interactions and deliver the type of experiences the consumer is looking 

for (Cairns et. al, 2019). Perceptual and visual variables such as patterns, textures and 

color, which are integral to design language, can improve (or impair) the visual 

perception of speed performance. An illustration of such visual and perceptual design 

variables within two dimensional environments would be the design theory of Gestalt. 

Gestalt theory is based on the idea that the human brain will attempt to simplify and 

organize complex images or designs that consist of many elements, by arranging the parts 

into an organized system that creates a whole, rather than just a series of separate 

elements (Chang et. al, 2002; Graham, 2008). Graham (2008) demonstrated how Gestalt 

theory is used in interactive media design such as websites and the importance of the 

perception variables for the interactive designer and user to be able to understand the 

structure and organization of the media’s interface. Chang et. al (2002) tested a learning 

application using eleven Gestalt design principles and results indicated that the new 

design principles improved the applications appearance and the value for learning. The 

human mind is built to see these structures and patterns organizationally in order for us to 

better understand our surrounding environment. Thus, patterns can easily be used to 
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manipulate environmental perception by using the basic principles of proximity, 

continuity, closure, symmetry, parallelism, and similarity (Lugo et al., 2015; Valencia-

Romero, 2016). Furthermore, Lugo et. al (2015) details an approach on how designers 

can combine design shapes and the gestalt principles in the context of two dimensional 

product environments to generate new design practices in a variety of fields. In the 

present study we used the design fundamentals of dots, lines and planes in parallel with 

Gestalt principles to create our 11 black and white patterns.   

Aside from textures and patterns, visual design elements of colors can also be 

used to alter our perception. Specifically looking into the way colors have been shown to 

have the ability to alter our speed perception. Past research has shown mixed findings on 

perceived speed of colors. Some research found that low contrast colors appear to move 

more slowly than high contrast colors (Dougherty et. al, 1999). Dougherty et. al (1999) 

came to this conclusion by measuring the perceived speed of colored stimuli through a 

speed matching task. This could be due to the neural mechanisms that limit visibility and 

the mechanisms governing speed perception are different (Dougherty et. al, 1999). Others 

such as Stone & Thompson (1992) examined what spatial frequency and orientation of 

the gratings through different contrasts can do to speed perception and found that the 

ability to distinguish differences in speed were not affected by the contrasts alone, but the 

contrasts combined with orientation of the gratings did induce differences in speed 

perception (Stone & Thompson, 1992). Additionally, the specific color red has been 

shown to have the ability to alter emotions physiologically and psychologically (Mentzel 

el. Al, 2017; Shibasaki & Masataka, 2014) Research by Mentzel and colleagues (2017) 

compared the color red to blue and gray and participants showed a faster reaction time 
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and less errors when organizing dominance words shown in red. Their study suggests that 

the ability to alter emotions could be due to a link between the color red and perceived 

dominance. Shibasaki & Masataka (2014) investigated the effect of time perception on 

the color red versus blue and concluded that color red can exert certain special 

psychological effects on human behavior. However, researchers have found no color 

effects for red in a sports performance environment (Garcia-Rubio, 2011). Besides the 

color red, other colors can create aesthetic and psychological responses that can influence 

our physical and emotional sensations (Mikellides, 2012). The study conducted by 

Mikellides (2012) looked at whether differences in hues affect our perception and feeling 

of warmth at the cognitive as well as the physiological level. Results indicated that hues 

such as red, orange and yellow are seen as warmth as well as exciting and stimulating, 

whereas hues such as blue and green are seen as cool, calming and relaxing. 

Given the confusion surrounding the topic of color perception and the lack of past 

research looking at colors systematically, for this study we have focused on the impact of 

12 popular colors, on the perception of speed.  

Within two-dimensional environments, such as most traditional online marketing 

advertisements, video games, or online webpages; design elements are implemented to 

create something that promotes the visuals seen on the display. Depending on the goal of 

the visual design there are strategies that can be implemented to create and enhance the 

overall perception. Regardless of whether one is attempting to manipulate the perception 

of an object’s speed visually or through the design of a new product, the ability to 

quantify and understand the impact of visual elements and stimuli is a critical step in the 

product design process. Visual appearance is the very first impression made on a user or 
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consumer. Research has shown that a product can be judged within 50 milliseconds of 

seeing it by the user or consumer (Lindgaard et. al, 2006). Within those 50 milliseconds 

the decision could result in the acquisition or termination of the given product or brand. 

Communicating the given product through exposure to various visual designs connects 

the user or consumer psychologically through physical and emotional awareness. That 

being said, designing for the users’ needs and wants is a lot easier said than done. There 

are many types of visual stimuli that can create a psychological response, or even a 

desired psychological response, for the consumer or user to use or purchase the targeted 

product. By taking a closer look into a few fundamental visual elements of shape, color 

and texture and seeing the influence the designs can have on the human eye and brain are 

an important step forward in present day design.  

In this study, we created a number of methodologies and quantification tools to 

measure the impact of novel, perception-oriented features on speed 

perception. Specifically, trying to find a systematic understanding and mapping of the 

impact of three fundamental visual elements (shape, color and texture) on the perception 

of speed. It is known that color and shape can change the perception of dynamics of a 

background or object so in this study we attempted to systematically change the 

perception by finite patterns and colors that are broadly used in the design world. The 

eleven black and white patterns used in this research were chosen based on the basic 

principles of Gestalt such as proximity, continuity, closure, symmetry, parallelism, and 

similarity combined with design shapes such as dots, lines, and planes (Lugo et al., 2015; 

Valencia-Romero, 2016). The twelve colors were chosen based on the color wheel of the 

classic warm and cool colors (Bailey et. al, 2006). By using these eleven patterns and 
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twelve colors we are attempting to cover a broad range of design elements that have not 

been researched together before.  

A byproduct of looking into the impact of these certain shapes, colors, and 

textures, is a design elements catalogue that can be created that ranks these various 

designs based on their propensity to change the visual perception principles of speed and 

performance. Being able to understand how certain designs can influence certain visual 

cues will be helpful in the marketing of various products. The following experiment was 

an exploratory study looking at all eleven patterns and twelve colors designed to test the 

following hypotheses:  

(i) The accuracy of the execution of a dynamic reaction task will be altered by the 

exposure to various design backgrounds and the exposure to various color 

backgrounds.  

(ii)  The perceived speed of a moving simulated object will be altered as a 

function of the design pattern of said object and the color of said object.  

 

Methods 

Procedure 

The study was conducted through the Mechanical Turk survey platform. Once 

subjects accepted to perform the HIT on the Mechanical Turk platform, they were 

redirected to the experiment in Qualtrics. Within the survey in Qualtrics, subjects gave 

informed consent, received instructions to complete the two tasks in the survey and 

learned other details about the study such as estimated time, length, reward, and the 

privacy of their personal information. The study consisted of two tasks, one reaction and 
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one discrimination, and the first condition included 11 black and white patterns made 

from shapes and textures. The second condition consisted of the same two tasks, one 

reaction and one discrimination, that included 12 solid colors. The colors were chosen 

based on the color wheel of the classic warm and cool colors (see appendix A). Since we 

are looking at the perception of speed, we are placing the color on a recognizable 

product, a shoe backdrop. 

 

Table 1  

Study Procedure  

 
*all conditions randomized   

 

Design 

The present study implemented a 2x2 within subjects design. Independent 

variables included the 11 patterns in condition one and 12 colors in condition two. There 

are 11 repeated measures across the different patterns and 12 repeated measures across 

different colors, all measured with the two tasks.  
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Table 2 

Study Design 

Study Design  Condition 1 Condition 2 

Task 1: Reaction Task Patterns (11 repeated tests) Colors (12 repeated tests) 

Task 2: Discrimination Task Patterns (11 repeated tests) Colors (12 repeated tests) 

 

Task 1: Reaction Task 

The first stimuli was a reaction task created through an open source software 

based on a study done by Dijksterhuis et. al (2013). Dijksterhuis et. al (2013) conducted a 

study on the visuomotor workload in a driving simulator by changing the speed and 

measuring the standard deviation of the cars lateral position. The speed of the simulated 

vehicle had a significant effect on the lateral positioning on the driving lane (Dijksterhuis 

et. al, 2013). Based on the results from this study we created a simulated reaction task 

that consisted of an animated vehicle on a winding road with the background of the 

software randomly switching between the 11 patterns or 12 colors, depending on the 

condition, every 15 seconds (see appendix D and E). The objective of the task was for the 

subject to keep the animated vehicle in the middle of the dotted line throughout the entire 

session using the arrow keys on their keyboard. The idea was for the perception of speed 

to be influenced by the design of the background, either shapes and texture or the color, 

and the reaction time of the task will be affected by the given background. Based on the 

deviation from the center line we can assume that the background colors or patterns will 

be affected by the perceived speed. 
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Task 2: Discrimination task  

The second stimuli was a product targeted approach through a discrimination task 

created with custom software for silhouettes of a recognizable product that controlled the 

dynamics and speed of each. The recognizable product used in this study was a shoe. The 

silhouettes consisted of the same 11 patterns, shapes and 12 colors as the prior reaction 

task and the speed profile of the shoe conditions varied (1x, 2x, 3x) (see appendix B and 

C). Subjects watched two silhouettes (the control paired with one of the 11 randomized 

patterns or 12 randomized colors) cross the screen at a randomized speed. Once each pair 

of silhouettes had crossed the screen, the subject was asked which one they perceived as 

faster. The control shoe and visual shoe moved at the same speed.  

 

Participants 

One hundred and eighty-five subjects participated in task one of the study and one 

hundred and thirty-one subjects participated in the second task. The subjects were 

recruited remotely through the Mechanical Turk platform with reported ages over 18 

years. The location of the subjects was spread globally throughout six countries. The 

survey was restricted to subjects with a rating approval from other human intelligence 

tasks (HITs) of 95% or higher. The subjects who accepted to participate in the study were 

redirected to the survey through a link in the Mechanical Turk platform. The average 

completion time was 14 minutes.  

All participants were given informed consent and the experiment obtained ethics 

approval by the University Institutional Review Board (IRB) for STUDY00013035. The 

compensation reward was $2 for their participation.  



  13 

Data Analysis 

For the first task, the difference between the position of the simulated vehicle & 

the center of the animated road was recorded every 0.5 seconds and saved in an array 

called Delta. There were 30 data points recorded for each individual pattern or color. The 

average standard deviation for each subject was recorded for each pattern or color. Based 

on the various screen resolutions used by the subjects, we normalized the data before 

analyzing the data with a paired t-test.  

For the second task, researchers counted the number of times the speed had been 

perceived as faster or slower and used that data to rank the designs and colors of the 

perceived speed. Due to the categorical variables, shoe 1 or shoe 2, researchers used 

Fisher's exact test of independence to see whether the proportions of one variable were 

different depending on the value of the other variable.  

 

Results 

 

Condition 1 (Patterns): Reaction Task 

Figure 1 shows the mean values in the first condition of the pattern visual 

designs. Visually there are some differences between the patterns. The triangles pattern 

showed the lowest mean center line deviation compared to the diamond pattern that has 

the highest mean center line deviation.  
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Figure 1. Mean values of the reaction task for the 11 patterns. Error bars are one 

standard deviation. 

 

 

Table 3 shows the significant results of the paired t test that was used to compare 

the mean of two patterns. Two pairs have shown statistically different means indicating a 

slight effect of background patterns on the perception of speed. The triangles pattern 

(mean = .59; SD = .24) and horizontal lines (mean = .65; SD = .23), showed a significant 

difference of p < .02. Triangles (mean = .59; SD = .24) and diamonds (mean = .65; SD 

= .21) showed a significant difference of p < .01. See table below.  

Statistical t-test results for the grouped patterns (dots, lines and planes) indicated 

that there are no significant differences between the dots, lines or planes in the reaction 

task. However, a detailed analysis (see Table 3) has shown that individual patterns 

induced speed perception changes can be statistically different from each other. Given the 

exploratory nature of this study, the values in Table 3 were not corrected for Type 1 

familywise errors as none of the individual comparisons are used to support an 

overarching hypothesis.  
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Table 3 

Reaction Task P-Values for Patterns 

 

Condition 1 (Patterns): Discrimination task   

Figure 2 shows the frequency of which shoe was perceived as faster within the 

discrimination task of condition one. Based on the figure, triangle patterns are perceived 

the slowest whereas horizontal line and vertical line patterns are perceived the 

fastest. Overall, patterns that are created with lines and dots show higher perceived speed 

compared to patterns that consist of planes. 

 

 

Figure 2. Descending to ascending ranking of the faster perceived pattern. Error  

bars are one standard deviation. 
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Figure 3 shows the number of times the moving object with a certain design 

pattern was perceived as faster/slower in comparison with the control pattern. 

 

 
 

Figure 3. Count for reaction task for the 11 patterns comparing the perception of 

faster or slower to the control pattern.  

 

 

Table 4 shows the results from Fisher's exact test of independence to see whether 

the proportions of one pattern were different depending on the value of the other 

pattern. Primary outcome results indicated eleven pairs to have significantly different 

results. The diagonal lines down 51.47% (n=122/237) were significantly different 

compared to the diamonds 42.19% (n=100/237) = p < .05 and 40.5% (n=96/237) within 

the triangles = p < .02. Diagonal lines up 40.79% (n=118/237) and triangles 40.5% 

(n=96/237) were significantly different resulting in p < .05. Diamonds 42.19% 

(n=100/237) were significantly different compared with horizontal lines 52.32% 

(n=124/237) = p < .03, organized dots 51.48% (n=122/237) = p < .05, and vertical lines 

(n=124/237) = p < .03. Horizontal lines 52.32% (n=124/237) and triangles 40.5% 

(n=96/237) were significantly different resulting in p < .01. Organized dots 51.48% 
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(n=122/237) and triangles 40.5% (n=96/237) were significantly different showing p 

< .02. The comparison of random dots 51.05% (n=121/237) and triangles 40.5% 

(n=96/237) were significantly different p < .03. Lastly, triangles 40.5% (n=96/237) were 

significantly different compared to vertical lines 52.32% (n=124/237) = p < .01 and 

waffles lines 50.21% (n=119/237) = p < .04. See table below.  

Statistical analysis results of Fisher’s exact test for the grouped patterns of dots, 

lines and planes indicated a significant difference in dots versus planes with a p value 

< .0036 and lines versus planes with a p value < .005. A detailed analysis (see Table 4) 

has shown however that individual patterns induced speed perception changes can be 

statistically different from each other. Given the exploratory nature of this study, the 

values in Table 4 were not corrected for Type 1 familywise errors as none of the 

individual comparisons are used to support an overarching hypothesis. 

Speed interaction between patterns in the discrimination task were also analyzed.  

Results from Fisher’s exact test indicated no speed interaction for the patterns within the 

task. Based on this, we can conclude that speed does not have an impact on the 

perception of patterns.  

 

Table 4 

 

Fisher’s Significant Test for design patterns in the reaction task.  
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Condition 2 (Colors): Reaction Task 

Figure 4 shows the mean values in the first condition of the color visual designs. 

Visually there are some differences between the colors. The yellow orange color showed 

the lowest mean center-line deviation compared to the color blue violet that has the 

highest mean center-line deviation.  

 

 

Figure 4. Mean values of the reaction task for the 12 colors. Error bars are one 

standard deviation. 

 

 

Table 5 shows the mean values in the first condition of the color visual designs. A 

paired t test was used to compare the mean of two colors. In our comparison of yellow 

orange (mean = .58; SD = .22), green (mean = .66; SD = .21) showed a significant 

difference of p < .03 along with blue violet (mean = .67, SD = .19) = p < .05 and violet 

(mean = .65; SD = .19) = p < .05. Blue green (mean = .60; SD = .20) showed a significant 

difference of p < .04 with blue violet (mean = .67; SD = .19). See table below.  

Statistical t-test results for the grouped colors indicated that there are no 

significant differences between warm and cool colors. Additionally, researchers analyzed 
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using the t-test to see if there was a difference between the primary colors of light: red, 

green, and blue (RGB). Results from the t-test indicated that there is no significant 

differences between the colors red, green, and blue. However, a detailed analysis (see 

Table 5) has shown that individual colors induced speed perception changes can be 

statistically different from each other.  

 

Table 5 

Reaction Task P-Values for Colors 

 

 

Condition 2 (Colors): Discrimination task   

Figure 4 shows the frequency of which shoe was perceived as faster within the 

discrimination task of condition two. Condition two consisted of the design principle of 

colors. Based on the figure, the yellow orange color is perceived the slowest compared to 

the blue violet color which is perceived as the fastest.   
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Figure 4. The color violet is perceived the slowest compared to the  

control color whereas the color red violet is perceived the fastest. Error bars are  

one standard deviation. 

 

 

Figure 5 shows the number of times the moving object with a certain design color 

was perceived as faster/slower in comparison with the control color. 

 

 
 

Figure 5. Count for discrimination task for the 12 colors comparing the 

perception of faster or slower to the control color.  

 

 

0
50

100
150
200
250
300
350

C
o

u
n

t

Colors

Discrimination Task (Colors)

Faster Slower



  21 

Table 6 shows the results from Fisher’s exact test of independence to see whether 

the proportions of one color were different depending on the value of the other color. 

Primary outcome results indicated a significant difference in the perceived speed of the 

violet color 41.19% (n=131/318) compared to 50% (n=159/318) within the red violet (p 

< .03). See table below.  

Statistical analysis results of Fisher’s exact test were done for the grouped colors. 

Primary outcome results indicated no significant difference between warm colors versus 

cool colors (p < 1.0) and no significant difference between the primary colors. The 

assumption that grouping colors together would show a differential effect is 

unsubstantiated by the results. A detailed analysis (see Table 7) has shown however that 

individual patterns induced speed perception changes can be statistically different from 

each other.  

The speed interaction for the colors within the discrimination were examined. 

Results from Fisher’s exact test indicated no speed interaction between the colors. Based 

on this, we can conclude that speed does not have an impact on the perception of colors.  

 

Table 6 

Significant differences between the design colors in the reaction task.  
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Task Comparison 

 

Table 7 shows the comparison across the discrimination task and the reaction task 

to see if there are any similar relationships between the two conditions of patterns and 

colors. Based on the comparison between task one and task two for the color designs, 

there is a clear overlap of violet hues and green hues as well as differences of yellows. 

For the comparison on design patterns, lines seem to be perceived the fastest across both 

tasks.  

 

Table 7 

Task Comparison Between Conditions 

 

 

Discussion 

 

The goal of this study was to measure the impact of systematic changes of color 

and texture on speed perception. Specifically, this study is a first attempt to 

systematically quantify and ‘map’ the impact of three fundamental visual elements 

(shape, color and texture) on the perception of speed when presented through a static 

background or the design of a recognizable object per-se.  

The primary findings of this study showed that various designs using shapes, 

textures and colors can in fact, influence the perception of speed in a two-dimensional 
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environment. Four pairs of patterns had statistically different means indicating an effect 

of background patterns on the perception of speed. This was demonstrated by means of 

using an immersive environment as a proxy for the perception of a moving object in front 

of a background of controllable patterns. Similarly, four pairs of colors had statistically 

different means indicating a slight effect of background colors on the perception of speed 

throughout the reaction task. We can assume speed perception was altered in the reaction 

task based on the assumptions made by Dijksterhuis et. al (2013) in their study measuring 

the standard deviation of the simulated vehicles lateral positioning. Based on these 

results, one can create recommendations on how various products can be advertised with 

stylistic backgrounds to trigger a specific perception of speed (high or low) for a given 

audience. Additionally, results to measure whether the proportions of one pattern were 

different depending on the value of the other pattern indicated eleven pairs to have 

significant results shown in the product targeted approach for the discrimination 

task. Lastly, one pair of colors were significantly different in the product-targeted 

approach for the discrimination task indicating that for this particular setup, color may 

impact the perception of speed but to a lesser degree than the patterns. Based on these 

results, not only does the background design influence the consumers perception, but also 

the design of the object itself can contribute to this effect.  

It is notable that the grouping of colors or patterns together had no specific results 

that prevailed. For colors grouped together as cool versus warm or as primary colors in 

the discrimination task and reaction task, there were no significant differences. As a 

result, differences are only seen at an individual level for specific colors within the two 

tasks. Conversely, patterns grouped together into the three fundamental elements of dots, 
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lines and planes did show significant differences in the discrimination task. Results 

indicated that dots versus planes are significantly different along with planes versus lines.  

Given these results, one can rank the various designs and colors based on their 

propensity to change the visual perception principles of speed. The findings of this study 

can also be utilized to guide designs and advertisements in application areas where it is 

crucial where users perceive products in terms of speed. By generalizing these results, 

they can be implemented into the designing, marketing and advertising for companies 

and manufacturers around the world. Additionally, style guides within companies can be 

updated based on the perceptual responses from the results. Being able to know and 

understand the effects of certain visual designs, products can be visually shown in 

strategic ways to influence the consumer at hand. 

With respect to the study’s convergent validity, researchers compared across the 

tasks to see if there were any relationships between the patterns and colors. For the colors 

there was a clear overlap between violet hues and green hues with differences for the 

color yellow. For the patterns there were similarities within lines that are perceived as the 

fastest across both tasks.  

The methodology used in this study has proven adequate to measure differences 

in speed perception induced by different background or object colors and patterns.  

However, this study has only quantified the response to 12 colors and 11 patterns but 

there are still many other shapes and texture combinations along with the various color 

combinations that could be looked at within this space. Another limitation of the present 

study is that the degree of immersiveness for the background of the simulated reaction 

task could not be entirely controlled due to the nature of the online survey. We were 
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unable to regulate the size and screen resolution of each subject's screen so the visual 

application and experience could have been different for each subject. Thirdly, the 

recognizable object used in this study was a shoe. Using a shoe could be a confounding 

factor due to the archetypal aspects that could trigger the thought of movement and the 

generalization that shoes are worn during movement. Further research should be done 

using other objects to see if the results vary. However, the methodologies developed for 

this study have shown significant differences between different patterns and colors, 

typically a good indication that with minor modifications they could be used to test 

various hypotheses related to the impact of color, texture and shape on the perception of 

speed and perhaps other psycho-physiological variables. Overall, being able to 

understand how humans perceive objects through two dimensional designs and 

advertisements is an important and useful methodology that can be easily applied to other 

real-world applications.   
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APPENDIX A 

COLOR WHEEL 
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APPENDIX B 

DISCRIMINATION TASK SILHOUETTES: PATTERNS 
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Dots: 

 

Lines: 

 

 

Planes: 

 

 

Control: 
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32APPENDIX C 

DISCRIMINATION TASK SILHOUETTES: COLORS 
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Cool Colors: 

 

 

 

Warm Color: 
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APPENDIX D 

REACTION TASK: PATTERNS 
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APPENDIX E 

REACTION TASK: COLORS 
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Cool Colors: 

 

 

Warm Colors: 

     

 


