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PATHWAY:  
Engineering Graphics & Design
COURSE:  

3D Modeling and Analysis
UNIT 3: 

ENGR-MA-3 Photorealistic Rendering
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Annotation: 
Students will brainstorm and build upon previous knowledge to apply photorealistic rendering skills learned in this unit as it becomes working knowledge. Students will design a simple house and use lighting, angles, and camera perspective to render a photorealistic image. 
Grade(s):  

	
	9th

	x
	10th

	x
	11th

	x
	12th


Time:  
15 Hours
Author: 
Dr. Catherine Turner
Students with Disabilities:

For students with disabilities, the instructor should refer to the student's IEP to be sure that the accommodations specified are being provided. Instructors should also familiarize themselves with the provisions of Behavior Intervention Plans that may be part of a student's IEP. Frequent consultation with a student's special education instructor will be beneficial in providing appropriate differentiation.
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GPS Focus Standards: 
ENGR-MA-4
Students will create a rendered image of a model communicating material and finish.

a) Identify the purposes and uses of extracting geometric data from surfaces and wireframes
b) Identify the purposes and uses of rendering a model’s image

c) Render an image of a model

d) Shade a rendered image of a model

GPS Academic Standards:
ELA9RL5

The student understands and acquires new vocabulary and uses it correctly in reading and writing.

MM1P3

Students will communicate mathematically.

MM1P4

Students will make connections among mathematical ideas and to other disciplines.

SCSh4

Students will use tools and instruments for observing, measuring, and manipulating scientific equipment and materials.
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Enduring Understandings:  

Presenting a virtual object in a realistic presentation is dependent on the variances allowed by the software. The impact of light, environment, texture, shading, and color on the finished product is generated by photorealistic rendering. 
Essential Questions: 
· What is photorealistic rendering?
· How do light and camera perspective impact photorealistic rendering? 

· When is the draft or fastest rendering more appropriate than the best quality rendering?
· What industries use photorealistic renderings?
Knowledge from this Unit:  
Students will be able to: 
· Understand the impact of natural and artificial light.
· Articulate textures and shading of an object.
· Demonstrate various settings for photorealistic rendering.
Skills from this Unit:  
Students will:
· Manipulate artificial and natural light sources.
· Change the environment and background.
· Add texture and shading to a virtual object.
· Render with different settings for quality.
· Take an idea and create a virtual, photorealistic rendered product. 
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Assessment Method Type: 
	
	Pre-test

	
	Objective assessment - multiple-choice, true- false, etc.

	
	__ Quizzes/Tests

__ Unit test

	X
	Group project

	X
	Individual project

	X
	Self-assessment - May include practice quizzes, games, simulations, checklists, etc.

	
	_X_ Self-check rubrics   

_X_ Self-check during writing/planning process

__ Lab Book
__ Reflect on evaluations of work from teachers, business partners, and competition judges

__ Academic prompts

__ Practice quizzes/tests

	X
	Subjective assessment/Informal observations

	
	__ Essay tests

_X_ Observe students working with partners

__ Observe students role playing

	X
	Peer-assessment  

	
	_X_ Peer editing & commentary of products/projects/presentations using rubrics

__ Peer editing and/or critiquing

	X
	Dialogue and Discussion

	
	__ Student/teacher conferences
_X_ Partner and small group discussions

_X_ Whole group discussions
__ Interaction with/feedback from community members/speakers and business partners

	X
	Constructed Responses

	
	__ Chart good reading/writing/listening/speaking habits

_X_ Application of skills to real-life situations/scenarios

	x
	Post-test


Assessment Attachments and / or Directions: 
Journal Entry Rubric 
Photorealistic Rendering Rubric
Photorealistic Rendering Test – to be administered following completion of Lesson 6
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•
LESSON 1: Photorealistic Rendering

1.
Identify the standards. Standards should be posted in the classroom.

ENGR-MA-4
Students will create a rendered image of a model communicating material and finish.

a) Identify the purposes and uses of extracting geometric data from surfaces and wireframes
b) Identify the purposes and uses of rendering a model’s image

c) Render an image of a model

d) Shade a rendered image of a model

ELA9RL5

The student understands and acquires new vocabulary and uses it correctly in reading and writing.

MM1P3

Students will communicate mathematically.

MM1P4

Students will make connections among mathematical ideas and to other disciplines.

SCSh4

Students will use tools and instruments for observing, measuring, and manipulating scientific equipment and materials.
2.
Review Essential Questions. Post Essential Questions in the classroom. 
· What is photorealistic rendering?
· How do light and camera perspective impact photorealistic rendering? 

· When is the draft or fastest rendering more appropriate than the best quality rendering?
· What industries use photorealistic renderings?
3.
Identify and review the unit vocabulary. Terms may be posted on word wall.

	3D
	Artifact
	Background
	Camera

	Chronology
	Compatibility
	Computer Animation
	Digital

	Digital Reality
	Environment
	Light
	Modeling

	Photorealistic
	Ray Tracing
	Refraction
	Reflection

	Rendering
	Shading
	Texture
	WCS


4.
Daily journal writing will be required in all the lessons in this unit plan. Students should be prepared to write 5 to 7 minutes near the end of each section. 
5.
Explain the need for students to be able to present their ideas in both a written and visual method in order to advance their personal career, either in post-secondary education or the workplace. 
· Photorealistic rendering is important to demonstrate how an object or a product would appear in the real world.

6.
What is photorealistic rendering? 
· Go through the Photorealistic Rendering PowerPoint with students. 

7.
Journal entry for Lesson 1:
· Take the following four words and write them on the top of your paper. Circle the one that you think is different from the other three. 
1. TEXTURE
   
2. LIGHT   
3. ENVIRONMENT

4. RENDERING
· Write two to three sentences about how the circled word is different.

· Write two to three more sentences explaining how the other three words are alike.

8.
The Journal Entry Rubric is attached for students to evaluate how effective the journal writing entry is in answering the question. 
· Use the Journal Entry Rubric for students to review and grade each other’s journals. 

•
LESSON 2: Light and Perspective

1.
How do light and camera perspective impact photorealistic rendering?

· Have one student stand in the middle of the room with the rest of the students forming a circle. 

· Pass out several flashlights and turn the lights off. 

· Have one student turn a flashlight on the student. Ask students how the light illuminates the student in the center. 

· Have everyone with a birthday in September turn their lights on the students. Ask how the light now illuminates the student in the center.  

· Have everyone put their lights pointed toward the ceiling. Ask how the light now illuminates the student in the center.  

· Have everyone point their lights toward the floor. Ask how the light now illuminates the student in the center.  
· Ask one student to go as far as possible from the student in the center and shine a flashlight back on the student in the center. Ask how the light now illuminates the student in the center.  
· Turn the overhead light back on. Ask how the light now illuminates the student in the center.  

2.
The number of lights and the direction pointed changes how an object looks. The camera perspective angle changes just like the beam from a flashlight, depending on its location in the environment before rendering.  

3.
Have students write a 3 to 5 sentence paragraph in their journal detailing what they saw from the various lighting setups.
· The Journal Entry Rubric is attached for students to evaluate how effective the journal writing entry is in answering the question. 
· Use the Journal Entry Rubric for students to review and grade each others journals. 

•
LESSON 3: Photorealistic Rendering Vocabulary

1.
Review vocabulary from the Photorealistic Rendering PowerPoint. 

2.
Crossword Puzzle
· Pass out Vocabulary Handout and the Crossword Puzzle. 

· Students may work in pairs or small groups. 

· Students should use the Vocabulary Handout to complete the Crossword Puzzle. 
3.
When finished, ask the students to write a story in their journal that incorporates ALL of the vocabulary words. 

· The Journal Entry Rubric is attached for students to evaluate how effective the journal writing entry is in answering the question. 
· Use the Journal Entry Rubric for students to review and grade each others journals. 

•
LESSON 4: Golf Course Design

1.
Golf Course Design 
· Pass out the attached Golf Course Design Packet to students. This was developed by George Lucas' educational support organization.  

2.
Show on a LCD projector or a white-board the Design Terminology Handout to the students. 

3.
Following this, students will brainstorm in small groups various designs for a single hole in a golf course. 

· Students will draw and adjust lighting and other aspects that impact photorealistic rendering. 
· Students will render a product for presentation. 
· Grade using the rubric within the attached Golf Course Design Packet.

•
LESSON 5: Lighting and Environment

1.
Explain to students the importance of lighting and environment in photorealistic rendering.

2.
Individually, students will be asked to sketch out a small house from the front view with doors and large windows. 

3.
Depending on the software, ask students to draw the house and add lights, internally behind the windows and externally. 

· If your software does not have lighting options readily available, some free software links are provided in the web resources section. 
4.
Making changes to the lighting and environment

· Have students change the texture of the walls to be brick, siding, or stucco. 

· Have them render their drawing with sunlight only. 

· Have students render their drawing with artificial light only (turn the sun 'off'). 

· Have them render their drawing with their choice of lighting in the 'best' selection (may say presentation) and the 'draft' selection. 

5.
Use the Photorealistic Rendering Rubric to grade.
6.
Journal Assignment
· Compare the fastest (draft) rendering setting with the slowest (best quality) rendering setting for your house with three to five sentences. What is one situation where the best rendering setting is the most appropriate (one sentence is sufficient) 

· The Journal Entry Rubric is attached for students to evaluate how effective the journal writing entry is in answering the question. 
· Use the Journal Entry Rubric for students to review and grade each others journals. 

•
LESSON 6: Applying Knowledge

1. 
Have students select drawings previously drawn in 3D and change the lighting, texture, render settings (draft, 
medium, best), and environment. 
2.
Students will write one journal entry per each virtual object. Have them compare the previous rendering with 
the photorealistic rendering as assigned by the instructor.

· The Journal Entry Rubric is attached for students to evaluate how effective the journal writing entry is in answering the question. 
· Use the Journal Entry Rubric for students to review and grade each other’s journals. 

•
ATTACHMENTS FOR LESSON PLANS:
Photorealistic Rendering PowerPoint
Journal Entry Rubric

Crossword Puzzle

Vocabulary Handout
Golf Course Design Packet
Design Terminology Handout
Photorealistic Rendering Rubric

Optional Software Tutorials:

Solid Works Rendering Tutorial
Pro E Rendering Tutorial
V Ray Rendering Tutorial
Inventor Rendering Tutorial
•
NOTES & REFLECTION: 

As several software packages are used in Georgia engineering design programs, the lessons are presented as generically as possible to allow each instructor to customize as desired for software variances. Also, some common software programs have attached tutorials where available.
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Culminating Unit Performance Task Title: 
Photorealistic Rendering Test
Culminating Unit Performance Task Description/Directions/Differentiated Instruction: 
Administer the Photorealistic Rendering Test following completion of Lesson 6. Grade the test using the Answer Key in Photorealistic Rendering Test ANSWER KEY.
Attachments for Culminating Performance Task: 
Photorealistic Rendering Test
Photorealistic Rendering Test Answer Key
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Web Resources:
http://www.we-r-here.com/cad/tutorials/level_3/3-17.htm Free CAD Rendering & Lighting Tutorials

Materials & Equipment: 
· 3-D modeling software

· Flashlights for each student
· LCD Projector

· Computers for each student 
· Word processing software

· Printer
· Paper
· Graph Paper

21st Century Technology Used: 
	X
	Slide Show Software
	
	Graphing Software
	
	Audio File(s)

	X
	Interactive Whiteboard
	
	Calculator
	X
	Graphic Organizer

	
	Student Response System
	
	Desktop Publishing 
	X
	Image File(s)

	
	Web Design Software
	
	Blog
	
	Video

	
	Animation Software
	X
	Wiki
	X
	Electronic Game or Puzzle Maker

	
	Email
	x
	Website
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