Computer Graphics and Design
Lecture 2
Elements of design.
Lecturer: Baya, Trevor.

Lecture Learning outcomes
Learning Outcomes
By the end of this lecture, students will be able to:
1. Identify and Define the Elements of Design
· Clearly explain the fundamental elements of design, including point, line, shape, color, texture, space, form, and value.
2. Understand the Role of Each Element in Design Composition
· Analyze how each element functions individually and in combination with others to create cohesive, balanced, and effective visual compositions.
3. Apply the Elements of Design in Various Mediums
· Demonstrate the ability to use these elements in practical projects across different design fields, such as graphic design, UI/UX, product design, and 3D modeling.
4. Explain the Psychological and Visual Impact of Design Elements
· Understand how elements like color, line, and shape affect viewer perception, emotions, and the overall aesthetic experience.
5. Evaluate the Use of Design Elements in Real-World Examples
· Critically analyze and evaluate how professional designers use the elements of design in digital art, branding, advertising, and multimedia projects.
6. Develop Strategies for Balancing and Harmonizing Design Elements
· Learn techniques to balance and harmonize design elements to create visually engaging and functional compositions, ensuring clarity and focus in the design.
7. Experiment with the Elements to Foster Creativity
· Encourage experimentation with the elements of design to generate creative, original visual solutions that meet specific design goals or challenges
Definition of design.
Design is the process of combining visual elements to communicate a message or create an aesthetic experience. 
Design in the realm of computer graphics refers to the process of creating visual content using computers and software tools to convey information and evoke emotions. 
It involves the deliberate arrangement of visual elements—such as shapes, colors, textures, typography, and images—while leveraging the capabilities of computer-based technologies. Computer graphics design is used extensively in fields like digital art, animation, user interface (UI) design, video games, virtual reality, and multimedia production.
The goal of design within computer graphics is not just to create visually appealing content but to ensure that the design enhances user experience, supports functionality, and conveys meaning effectively. Whether creating a website, a video game, a 3D model, or a digital advertisement, the principles of design are integrated with modern tools to create coherent, interactive, and high-quality visuals.

The elements of design.
The Elements of Design are the fundamental building blocks that guide all visual compositions, whether in traditional or digital mediums like computer graphics. 
These elements form the core components that designers use to create everything from logos and illustrations to complex user interfaces, 3D models, and animations. 
Understanding these elements allows designers to create cohesive, balanced, and visually appealing designs that communicate effectively.
These elements each have their unique properties but are most powerful when used together in thoughtful combinations. 
Each element plays a crucial role in shaping how a design communicates, attracts attention, and evokes emotions. 
By understanding and applying these elements effectively, designers can create visually engaging and meaningful compositions that capture attention and communicate messages with clarity and impact

Elements of design include:
1. Point
2. Line, 
3. Shape, 
4. Color, 
5. Texture, 
6. Space, 
7. Form, 
8. Value.
Point as an Element of Design
Definition:
A point is the simplest and most fundamental element of design. It refers to a single, specific position in space, typically represented as a dot or small mark in visual compositions. 
A point, when used in design, carries no dimension—it has neither width nor height, but it serves as the basic building block from which more complex elements such as lines, shapes, and forms are derived.
Characteristics:
· Focus and Attention: A point naturally draws attention to itself. It serves as an anchor for the viewer’s gaze, marking a location of interest or significance within the design.
· Formation of Other Elements: When multiple points are placed in a pattern, they can suggest lines or shapes. Points can create visual interest and rhythm when repeated or varied.
· Positioning: The position of a point within a design can affect how it is perceived. A single point in the center of a composition might feel balanced, while a point placed off-center can create tension or movement.
Usage in Design:
· In Graphic Design: Points are used to create emphasis or indicate specific locations in a layout. For instance, bullet points in a list or markers on a map are practical examples of how points guide the viewer’s attention.
· In Digital Art: The pixel, the smallest element in a digital image, is technically a point. When combined in large quantities, these points form lines, shapes, and complex images.
· In Visual Communication: Points can be used as visual markers to break up space, emphasize key areas, or guide the eye across a composition. For instance, in a minimalist poster, a single point might serve as the focal point of the entire design.
Psychological Impact:
· Isolation: A single point in a vast area of space can create feelings of isolation, simplicity, or clarity.
· Concentration: Multiple points grouped together can imply density or activity, drawing more attention or creating areas of focus within the design.
Examples of Points in Use:
· Pointillism: A technique in painting where small, distinct points of color are applied in patterns to form an image (e.g., works by Georges Seurat).
· Data Visualization: In scatter plots, each data point represents a value, and the overall distribution of these points provides insight into trends and patterns.
· Typography: The dot on the lowercase "i" or punctuation marks such as periods or ellipses are examples of points used in typography.
Applications:
· User Interface (UI) Design: Points are often used in UI design to indicate interactive elements, such as dots in a navigation slider to show the number of screens.
· Digital Design and Pixels: In computer graphics, every image is built upon a grid of points known as pixels. A high-resolution image consists of more points, creating finer detail.
· Mapping and Navigation: In maps, points represent key locations, such as cities or landmarks, directing the user’s focus to specific geographical spots.

Conclusion:
While point is sometimes overlooked in design discussions, it is a crucial element that underpins more complex elements like line, shape, and form. Points establish locations in space and serve as reference markers, creating visual interest and aiding in composition. In fields like computer graphics, where every image is made up of individual pixels (points), understanding the role of a point is foundational to crafting detailed and coherent designs.
In summary, point as an element of design is a versatile tool that, when thoughtfully applied, can enhance focus, structure, and clarity in a composition.
2. Line as an element of design
Definition:
A line is the connection between two points and represents the path of a moving point. It is the most basic and versatile element of design, as it can create shapes, patterns, and textures. Lines can convey a range of emotions, depending on their direction, length, and thickness. They are used to guide the viewer’s eye, outline forms, and define boundaries.
There are several types of lines used in design, each conveying different meanings, emotions, and visual effects. Understanding the different types of lines and how they function is essential for creating dynamic and effective compositions. Here’s an overview of the main types of lines:
Lines are an essential element of design, and each type of line—whether horizontal, vertical, diagonal, or curved—contributes to the mood, structure, and flow of a composition. Understanding the different types of lines and how they interact can help designers create balanced, dynamic, and visually compelling designs across various mediums.

Characteristics:
· Direction: The direction of a line influences how it is perceived:
· Horizontal lines: Suggest calmness, stability, and rest (e.g., the horizon in a landscape).
· Vertical lines: Imply strength, height, and growth (e.g., tall trees, skyscrapers).
· Diagonal lines: Convey motion, action, or instability (e.g., a person running or a slope).
· Curved lines: Represent fluidity, softness, and organic movement (e.g., waves or the curves of the human body).
· Weight: The thickness of a line can also change its impact:
· Thick lines: Appear strong, bold, and commanding.
· Thin lines: Look delicate, elegant, and fragile.
· Length: Lines can be long and continuous or short and broken. Continuous lines often appear smooth and flowing, while broken lines might suggest texture or disruption.
· Texture: Lines can be smooth, jagged, dotted, or dashed. Each texture conveys a different feeling or aesthetic:
· Smooth lines: Suggest precision, refinement, and calm.
· Jagged lines: Imply tension, roughness, or chaos.
Usage in Design:
· In Graphic Design: Lines are used to divide space, direct attention, or create patterns and textures in a layout. For example, gridlines help align content, while horizontal rules can separate text sections.
Types of Lines


1. Horizontal Lines
Definition: Lines that run parallel to the horizon.
Characteristics:
· Meaning: Horizontal lines convey a sense of calm, rest, stability, and balance.
· Psychological Impact: They suggest tranquility and stillness, much like the horizon at sunset or a peaceful landscape.
· Applications:
· In graphic design, horizontal lines are used to create separation between sections, providing a stable, grounded layout.
· In architecture, horizontal lines are used to elongate spaces or give them a wide, open feeling.
Examples:
· Landscape photography: The horizon creates a natural horizontal line, giving the photo a balanced and calming effect.
· Web design: Horizontal rules or lines are used to divide content and establish visual hierarchy.

2. Vertical Lines
Definition: Lines that run straight up and down.
Characteristics:
· Meaning: Vertical lines suggest strength, growth, power, and formality.
· Psychological Impact: They can make objects appear taller and more imposing, creating a sense of grandeur or dignity.
· Applications:
· In architecture, vertical lines are commonly used in the design of tall buildings, emphasizing height and solidity.
Examples:
· Skyscrapers: The use of vertical lines in tall buildings emphasizes their height and creates a sense of power.
· Typography: Certain fonts with tall, narrow letters emphasize vertical lines, giving a formal and elegant appearance.

3. Diagonal Lines
Definition: Lines that are neither horizontal nor vertical, slanting between these two directions.
Characteristics:
· Meaning: Diagonal lines convey a sense of movement, action, and instability.
· Psychological Impact: They often create excitement, dynamism, or tension, as they break away from the more static horizontal and vertical lines.
· Applications:
· In graphic design, diagonal lines can be used to guide the eye toward a focal point or create a sense of energy and motion.
· In advertising, diagonal lines are often used to create a feeling of urgency or dynamism.
Examples:
· Dynamic logos: Diagonal lines are used in logos to create a sense of movement or speed (e.g., Nike's "swoosh").
· Demonstrate motion: Diagonal lines in a photo can create a sense of motion, such as a racing car, surfing or a person jumping.

4. Curved Lines
Definition: Lines that bend or arc smoothly.
Characteristics:
· Meaning: Curved lines represent fluidity, flexibility, and grace. They can also suggest softness and a natural, organic feel.
· Psychological Impact: Curved lines evoke comfort, ease, and elegance, and they tend to feel less rigid than straight lines.
· Applications:
· In design, curved lines soften spaces and create a more inviting, relaxed atmosphere.
Examples:
· Branding: Many brands use curved lines to make their logos feel more approachable and friendly (e.g., the Coca-Cola logo’s flowing curves).

5. Zigzag Lines
Definition: A series of connected diagonal lines that change direction abruptly.
Characteristics:
· Meaning: Zigzag lines convey excitement, energy, chaos, or danger. They are visually jarring and can create a sense of tension or instability.
· Psychological Impact: The sharp, angular turns of zigzag lines suggest rapid movement or unpredictability, creating a sense of anxiety or action.
· Applications:
· In graphic design, zigzag lines can be used to grab attention and add an element of excitement or danger to a design.
· In fashion design, zigzag patterns (like chevron) are used to create bold, dynamic looks.
· Warning signs: Zigzag lines are often used in cautionary signs to indicate danger or instability (e.g., warning for electrical hazards).


6. Dotted or Dashed Lines
Definition: Lines made up of a series of dots or dashes rather than a continuous stroke.
Characteristics:
· Meaning: Dotted or dashed lines imply connection or movement but suggest incompleteness or fragility. They can be seen as a suggestion of form without full definition.
· Psychological Impact: These lines often appear softer or more temporary than solid lines. They suggest something unfinished or a potential path.
· Applications:
· In maps, dashed lines can represent paths or trails.
· In graphic design, dotted lines are often used to create borders or suggest division without fully separating elements.
Examples:
· Coupon design: Dotted or dashed lines are often used to indicate where something can be cut out.
· Web design: Dashed lines might be used to separate sections while maintaining a sense of connection between elements.

7. Parallel Lines
Definition: Two or more lines that run equidistant from each other and never intersect.
Characteristics:
· Meaning: Parallel lines suggest order, consistency, and stability. They can also represent infinite space when used in design, as they visually extend into the distance.
· Psychological Impact: Parallel lines offer a sense of balance and reliability, creating a calm and predictable visual rhythm.
· Applications:
· In graphic design, parallel lines are often used in patterns to create a sense of structure and harmony.
· In CAD, parallel lines in structural designs can make spaces appear more orderly and structured.


3. Shape as an element of design
Definition:
A shape is a two-dimensional enclosed area created by lines, colors, textures, or spaces. Shapes are a critical part of design, as they help to organize, structure, and add interest to compositions. Shapes can be geometric, organic, or abstract, each conveying different meanings and serving various functions within a design.
Types of Shapes:
1. Geometric Shapes
· Definition: Precise, mathematically-defined shapes like circles, squares, triangles, rectangles, etc.
· Function: Geometric shapes often convey order, stability, and structure. They are commonly used in designs that require a sense of professionalism or modernity. Due to their regularity, they can create a sense of balance and harmony.
2. Organic Shapes
· Definition: Irregular, freeform shapes that often mimic natural forms like leaves, clouds, or abstract forms.
· Function: Organic shapes are fluid and dynamic, often used to evoke natural, softer, and more spontaneous feelings. They add a sense of movement and informality to a design, creating a more human or emotional connection.
3. Abstract Shapes
· Definition: Simplified or stylized representations of real objects, but not realistic. They can be based on geometric or organic shapes but are more symbolic.
· Function: Abstract shapes are used to convey complex ideas or concepts in a simplified way. They often serve as logos or icons, making the viewer focus on the idea rather than the detailed representation.
4. Symbolic Shapes
· Definition: Shapes that have a specific meaning or symbolism attached to them, such as stars, hearts, arrows, or religious symbols.
· Function: These shapes are used to communicate meaning quickly and universally. They are powerful because they tap into cultural or shared understandings and can create immediate recognition or evoke specific emotions or ideas.
5. Negative Shapes (Negative Space)
· Definition: The space around or between objects in a design, often creating hidden or implied shapes.
· Function: Negative shapes help in creating balance and emphasis. They can make designs feel cleaner and more structured, allowing the viewer’s eye to rest and appreciate the primary elements.


4. Color as an element of design
Definition:
Color refers to the visual perception of light wavelengths. In design, color is one of the most powerful elements, as it can evoke emotions, attract attention, and establish visual hierarchy. 
Designers use color not only for aesthetic appeal but also to guide viewers’ responses and influence how they interact with the design.
In design and computer graphics, colors are often classified into three categories: primary, secondary, and tertiary colors. These classifications help in understanding color theory and creating effective color schemes.
1. Primary Colors
Primary colors are the basic colors that cannot be created by mixing other colors. They serve as the foundation for creating all other colors.
· Additive Primary Colors (RGB Model): In digital design and computer graphics, the RGB color model is most commonly used. The primary colors in this model are:
· Red
· Green
· Blue
These are called additive colors because, when combined in varying intensities, they create other colors. When all three are combined at full intensity, they create white light. This model is used in screens, projectors, and any display that emits light.
· Subtractive Primary Colors (CMYK Model): For print design, the CMYK color model is used, where colors are subtractive. The primary colors are:
· Cyan
· Magenta
· Yellow
· Black (Key) is added to deepen the color and create darker tones.
In this model, colors are created by subtracting (or absorbing) light. When combined, cyan, magenta, and yellow theoretically create black, though in practice, adding black (K) is more effective for achieving dark tones.
2. Secondary Colors
Secondary colors are created by mixing two primary colors.
· In the RGB Model:
· Red + Green = Yellow
· Red + Blue = Magenta (or Pink)
· Green + Blue = Cyan
These secondary colors are used widely in digital designs.
· In the CMYK Model:
· Cyan + Magenta = Blue
· Cyan + Yellow = Green
· Magenta + Yellow = Red
Secondary colors in this model are used in print media.
3. Tertiary Colors
Tertiary colors are created by mixing a primary color with a neighboring secondary color. This results in more nuanced and complex colors.
· In the RGB Model, the tertiary colors include:
· Red + Yellow = Orange
· Yellow + Green = Yellow-Green
· Green + Cyan = Aqua
· Cyan + Blue = Sky Blue
· Blue + Magenta = Violet
· Magenta + Red = Pinkish Red
· In the CMYK Model, mixing primary and secondary colors also leads to similar intermediate hues, often used for complex shades in print designs.
Summary of Use in Design:
· Primary colors are the building blocks for all other colors.
· Secondary colors expand the palette and are used in combinations that often provide contrast or harmony.
· Tertiary colors offer subtle variations and richness, often employed for creating depth, gradients, and more nuanced designs.
In design, understanding how these color systems work helps create effective, visually engaging compositions in both digital and print mediums.

Components of Color:
· Hue: The name of a color, such as red, blue, or yellow. Each hue has different psychological effects and cultural meanings.
· Example: Red is often associated with passion, energy, or urgency, while blue conveys calm, trust, or professionalism.
· Saturation: The intensity of a color. High saturation colors are bright and vivid, while low saturation colors appear muted or pastel.
· Example: In advertising, highly saturated colors are used to draw attention and evoke excitement.
· Value: The lightness or darkness of a color. Adding white to a color creates a tint, while adding black creates a shade. Value is crucial for creating depth and contrast in designs.
· Example: Darker shades are often used in backgrounds to create a sense of depth, while lighter tints are used in highlights to draw attention.
Color Schemes:
· Monochromatic: A scheme that uses variations of a single color, often with different tints and shades. It creates harmony and simplicity.
· Analogous: Colors that are next to each other on the color wheel (e.g., red, orange, and yellow). These colors work well together to create cohesion.
· Complementary: Colors opposite each other on the color wheel (e.g., red and green). They provide contrast and vibrancy.
· Triadic: Three colors evenly spaced on the color wheel (e.g., red, blue, and yellow). This scheme provides balance with high contrast.
Usage in Design:
· In Branding: Companies carefully select brand colors to evoke specific emotions and communicate their identity. For example, red (Coca-Cola) is energetic, while green (Starbucks) suggests relaxation and nature.
· In Web Design: Color is used to create visual hierarchy, with brighter or more contrasting colors drawing attention to important elements like buttons or headlines.
· In Film and Animation: Color grading is used to set the mood of a scene, from cool blues to signify cold or detachment to warm tones for comfort or intimacy.
Psychological Impact:
· Warm colors (reds, oranges, yellows): Evoke energy, warmth, and excitement but can also suggest aggression or urgency.
· Cool colors (blues, greens, purples): Suggest calm, trust, and serenity, but can also feel distant or aloof.
· Neutral colors (black, white, gray, brown): Offer balance, sophistication, and simplicity, often serving as backgrounds or accents in designs.
5. Texture as an element of design
Definition:
Texture refers to the surface quality or feel of an object, either real or perceived. In design, texture adds depth, interest, and realism to compositions, giving a sense of tactility. Texture can be tactile (physical) or visual (suggested through imagery or patterns), and it plays a significant role in both digital and print design.
Types of Texture:
· Tactile Texture: The actual physical texture that can be felt, such as the roughness of sandpaper or the smoothness of glass. Tactile textures are common in product and interior design.
· Example: Embossing on business cards adds a tactile element, making the card feel premium.
· Visual Texture: The illusion of texture in two-dimensional design. This is common in digital designs where shading, patterns, or photographic elements simulate texture.
· Example: A photograph of wood grain applied as a texture on a website background simulates the feeling of rough wood without physical texture.
Usage in Design:
· In Print Design: Texture is often applied through paper choice (e.g., matte or glossy finishes) or through techniques like embossing or debossing.
· In Digital Design: Visual textures are often used to add depth to backgrounds, simulate materials, or give digital designs a tactile feel.
· In Packaging Design: Textures are used to enhance the sensory experience, such as using a soft-touch coating on product packaging to make it feel luxurious.
Psychological Impact:
· Smooth textures: Convey a sense of sophistication, luxury, and modernity.
· Rough textures: Suggest ruggedness, authenticity, or natural materials.
· Soft textures: Evoke comfort, warmth, and friendliness.
Applications:
· In 3D Modeling: Texture maps (like bump or displacement maps) are applied to 3D models to give them realistic surface details.
· In UI Design: Subtle textures in backgrounds or buttons can create a sense of depth without overwhelming the user.
· In Fashion Design: Different fabrics and materials create varying textures, giving clothing its tactile appeal.

6. Space as an element of design
Definition:
Space refers to the area around, between, or within elements in a design. Space is divided into positive space (the area occupied by elements like text, shapes, or images) and negative space (the empty areas that surround or exist between those elements). The thoughtful use of space is crucial for creating balance, organization, and clarity in a design.
Types of Space:
· Positive Space: The area taken up by the main subjects of the design. Positive space can include objects, text, or any element that is the focus of the composition.
· Example: In photography, the subject of the image occupies positive space.
· Negative Space: The area around or between the elements of the design. Negative space is used to create balance, allow the design to "breathe," and draw attention to the positive space.
· Example: The famous "FedEx" logo uses negative space between the "E" and the "X" to create an arrow, symbolizing forward movement.
Usage in Design:
· In Logo Design: Clever use of negative space can create hidden meanings or symbols, making the design more memorable (e.g., the hidden arrow in the FedEx logo).
· In Web Design: Adequate negative space, often referred to as "white space," ensures the readability of text and the clarity of content sections.
· In Typography: The spacing between letters, words, and lines affects readability and visual appeal. Proper use of negative space can improve the overall layout and flow of text.
Psychological Impact:
· Crowded compositions: Too little space between elements can make a design feel chaotic, overwhelming, or difficult to navigate.
· Balanced compositions: Adequate negative space creates a sense of calm, clarity, and professionalism, giving the viewer's eye room to "rest" between areas of interest.
Examples of Space in Use:
· In Product Design: The use of space in product packaging, such as leaving room between brand elements, helps highlight the key features of the product.
· In Architecture: The placement of furniture and architectural features in a space impacts how the room feels and functions, with negative space allowing for movement and focus.
· In Print Design: Magazines and brochures use negative space to organize content and guide the reader's attention to important areas.

7. Form as an element of design
Definition:
Form refers to the three-dimensional quality of an object, defined by height, width, and depth. In two-dimensional media, form can be implied through shading, perspective, and light to create the illusion of three-dimensionality. In 3D media, form is an actual physical shape, whether sculpted, modeled, or constructed.
Types of Form:
· Geometric Forms: These are structured, regular, and often symmetrical, such as cubes, spheres, cones, and cylinders. Geometric forms convey a sense of order, stability, and precision.
· Example: In architecture, buildings often rely on geometric forms for structure and visual impact (e.g., the pyramids of Egypt).
· Organic Forms: Irregular, fluid forms that are often asymmetrical and suggest natural movement or growth. Organic forms can appear more natural and free-flowing.
· Example: In product design, organic forms might be used to create ergonomic shapes that feel more natural in the hand (e.g., the design of an ergonomic mouse).
8. Value as an element of design
Definition:
Value refers to the lightness or darkness of a color or shade. In design, value is used to create contrast, depth, and emphasis, affecting how elements stand out or recede in a composition. Value is often the key to creating a three-dimensional effect in two-dimensional media, as it helps to simulate light and shadow.
Components of Value:
· Tints: Created by adding white to a color, making it lighter.
· Example: Light blue is a tint of blue and is often used to suggest calmness or openness.
· Shades: Created by adding black to a color, making it darker.
· Example: Dark red can evoke feelings of intensity, passion, or danger.
· Contrast: The difference in value between two elements. High contrast between light and dark values creates emphasis and makes certain elements stand out.
· Example: Black text on a white background provides strong contrast, making the text easy to read.
Usage in Design:
· In Illustration: Artists use value to create the illusion of depth, with shadows and highlights helping to define form and volume.
· In Photography: Value plays a critical role in black-and-white photography, where the absence of color requires careful manipulation of light and dark areas to create compelling compositions.
· In Graphic Design: Value contrast is used to emphasize key elements, such as making headlines or buttons stand out against the background.
Psychological Impact:
· High contrast: Creates drama, urgency, and emphasis, drawing attention to key areas.
· Low contrast: Suggests subtlety, harmony, and calm, creating a softer, more balanced visual experience.
Examples of Value in Use:
· In Film: Directors often use value contrast in lighting to create mood or direct attention, such as the high contrast between light and shadow in film noir.
· In Graphic Novels: Value is used to create dramatic scenes, with deep shadows and bright highlights used to evoke emotion and tension.
· In Painting: Artists like Caravaggio used chiaroscuro (the contrast between light and dark) to create a sense of depth and drama.
Applications:
· In Photography: Adjusting value through lighting or post-production helps create focus, depth, and mood.
· In Digital Design: Value is used to create visual hierarchy, with darker elements often receding into the background while lighter elements move forward.
· In 3D Design: Value is applied through lighting to enhance the realism of 3D models, helping to simulate how light interacts with different surfaces.

Conclusion:
The Elements of Design—point, line, shape, color, texture, space, form, and value—form the foundation of any visual composition. Mastering these elements is key to creating designs that are not only aesthetically pleasing but also functional and effective in conveying meaning. By understanding and applying these elements thoughtfully, designers can craft compelling and harmonious visuals across any medium, whether digital or traditional.
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