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Preface



When researching in preparation to write this book, we discovered that some Blender users try to learn Blender three times and give up twice before they become comfortable with Blender's effective, if unusual, interface. The editors at Packt and I decided that this was a problem that could be solved. The answer is to explain the basics in depth, give you practice so that your hands can learn Blender just as your mind does, and then you build on what you have learned. This isn't just a subject-by-subject reference book. It's a workbook to give you experience.
The theory behind Blender 3D Basics Beginner's Guide is to start out simply and delve deeper and deeper into Blender in gradual stages. This book will start with an introduction to Blender and some background on the principles of animation, how they are applied to computer animation, and how these principles make animation better. Then you will be gently guided through the Blender interface, and introduced to using Blender with simple projects that cover the full process of modeling, lighting, camera work, and animation. Then you will continue to practice what you have learned and do more advanced work in all areas. Finally, you will bring it all together with an advanced project covering these subjects and edit animations made in this book; creating a video and a stereoscopic 3D animation.
This may be a workbook, but it's a fun workbook with surprises, humor, and the projects build on each other, so it's not just a random series of exercises. When you are finished, you'll be prepared to show the world your skills.
Let's go!
What this book covers




Chapter 1, Introducing Blender and Animation, will help you to get your first hands-on use of Blender, a brief but very relevant bit of history of animation and computer animation and an overview of the basic principles of animation.

Chapter 2, Getting Comfortable using the 3D View, includes some fun exercises that explore using the Blender window system and the basic elements that are found in the 3D View window.

Chapter 3, Controlling the Lamp, the Camera, and Animating Objects, explains the basics of lights in Blender, good use of the camera, and making your first animation.

Chapter 4, Modeling with Vertices, Edges, and Faces, teaches you the fundamentals of 3D modeling, using Vertices, Edges, and Faces. You'll be introduced to Blender's library of pre-made objects and have fun bending and distorting Blender's lovely mascot, Suzanne.

Chapter 5, Building a Simple Boat, will teach you Box Modeling techniques. You will learn how to use them to make a small johnboat, give it a color, and make wooden seats. Then you will study the different lights that Blender has.

Chapter 6, Making and Moving the Oars, focuses on the oars for the boat. You will use more advanced modeling and animation techniques and discover how to create more complex keyframe animations.

Chapter 7, Planning your Work, Working your Plan, teaches you to create templates to help you plan your modeling. You will get an introduction to modeling with Bezier Curves; take a look at storyboarding and planning an animation as well being introduced to some charts and guides that help you plan your work.

Chapter 8, Making the Sloop, helps you to make the hull of the sloop using Box Modeling and Subdivision Surfaces. You will learn to make holes in objects with Boolean operations and create the Ship's Wheel with Spin Tools and DupliVerts.

Chapter 9, Finishing your Sloop, explains how to use text and fonts in naming your sloop. Then you will assemble all the objects you made in this and the previous chapter, build some sails using NURBS surfaces, and add a few extras that have been provided in your download pack.

Chapter 10, Modeling Organic Forms, Sea, and Terrain, helps you to build and paint an island and the ocean. You make trees for it, and assemble some pre-fab buildings, as well as make a pier from four simple parts.

Chapter 11, Improving your Lighting and Camera Work, focuses on professional lighting and camera techniques. You will also learn more about animation and ways to speed up performing test renders and improve the final rendering quality.

Chapter 12, Rendering and Compositing, covers assembling strips of animated sequences in the Video Sequence Editor to create a completed and edited animation with sound. You will use the Node Editor to assemble a 3D Stereoscopic animation and get introduced to the Cycles renderer, which adds even more realism and possibilities to a Blender scene.



What you need for this book



Of course you need to download a copy of Blender available at http://www.blender.org/download/get-blender/. This book was written and tested on Blender 2.63a. It should work with later versions of Blender as well, but we cannot guarantee it.

Who this book is for



This book was written to reduce the frustration that beginning Blender users face, by offering a thorough introduction to the unique Blender interface; starting with simple projects and working up to more complex scenes and animations. It's intended to provide plenty of practice in using Blender, advice on things to keep in mind when doing 3D animation, and an exploration of Blender so that the student, when they finish the book, will have a solid background in using Blender and know enough that they can confidently participate in the world wide Blender community.
This book also takes a peek into some arcane subjects such as the Cycles render engine, so that the reader will not be afraid, and will have a start on how to understand them. The student will have a solid enough basis in using Blender that they can continue and learn all of the higher functions of Blender including the physics engine, game engine, particles, armatures for character modeling, and more.

Conventions



In this book, you will find several headings appearing frequently.
To give clear instructions on how to complete a procedure or task, we use:

Time for action — heading



	Action 1
	Action 2
	Action 3


Instructions often need some extra explanation so that they make sense, so they are followed with:
What just happened?



This heading explains the working of tasks or instructions that you have just completed.
You will also find some other learning aids in the book, including:

Pop quiz— heading



These are short multiple choice questions intended to help you test your own understanding.

Have a go hero — heading



These set practical challenges and give you ideas for experimenting with what you have learned.
You will also find a number of styles of text that distinguish between different kinds of information. Here are some examples of these styles, and an explanation of their meaning.
Code words in text are shown as follows: "For your reference, the file 6907_07_sloop_mast.blend has the mast started".

New terms and important words are shown in bold. Words that you see on the screen, in menus or dialog boxes for example, appear in the text like this: "Click on the Add Image button with the LMB".
Note
Warnings or important notes appear in a box like this.


Note
Tips and tricks appear like this.




Reader feedback



Feedback from our readers is always welcome. Let us know what you think about this book—what you liked or may have disliked. Reader feedback is important for us to develop titles that you really get the most out of.
To send us general feedback, simply send an e-mail to <feedback@packtpub.com>, and mention the book title through the subject of your message.
If there is a topic that you have expertise in and you are interested in either writing or contributing to a book, see our author guide on www.packtpub.com/authors.

Customer support



Now that you are the proud owner of a Packt book, we have a number of things to help you to get the most from your purchase.
Downloading the example code



You can download the example code files for all Packt books you have purchased from your account at http://www.packtpub.com. If you purchased this book elsewhere, you can visit http://www.packtpub.com/support and register to have the files e-mailed directly to you.

Errata



Although we have taken every care to ensure the accuracy of our content, mistakes do happen. If you find a mistake in one of our books—maybe a mistake in the text or the code—we would be grateful if you would report this to us. By doing so, you can save other readers from frustration and help us improve subsequent versions of this book. If you find any errata, please report them by visiting http://www.packtpub.com/support, selecting your book, clicking on the errata submission form link, and entering the details of your errata. Once your errata are verified, your submission will be accepted and the errata will be uploaded to our website, or added to any list of existing errata, under the Errata section of that title.

Piracy



Piracy of copyright material on the Internet is an ongoing problem across all media. At Packt, we take the protection of our copyright and licenses very seriously. If you come across any illegal copies of our works, in any form, on the Internet, please provide us with the location address or website name immediately so that we can pursue a remedy.
Please contact us at <copyright@packtpub.com>with a link to the suspected pirated material.
We appreciate your help in protecting our authors, and our ability to bring you valuable content.

Questions



You can contact us at <questions@packtpub.com>if you are having a problem with any aspect of the book, and we will do our best to address it.


Chapter 1. Introducing Blender and Animation



Welcome, it's a good guess that you are interested in learning how to do 3D animation. You've chosen Blender 3D and you want to learn how to use it. This book is a good choice. We did research on what hurdles new users faced and what their frustrations with other training methods were. So we will go step-by-step, learning how to use Blender comfortably to create animations, do modeling, lighting, camera work, and much more. You will start out with simple steps, get comfortable using the Blender interface, make and animate a rowboat, then a sloop, and create your own private island as shown in the following screenshot:



[image: Introducing Blender and Animation]
This first chapter will get us gently into Blender:
	We will talk about general animation and look at a few videos. The videos give us a quick introduction to general animation principles.
	We will watch some early computer graphics to see how using animation principles benefited early 3D animation.
	After that, there will be the top-ten reasons to enjoy Blender.
	We will look at what people use 3D for.
	And then we'll be ready to focus on the inner workings of Blender itself in the other chapters.


Welcome to the world of Blender 3D



The following is a screenshot made using Blender:

[image: Welcome to the world of Blender 3D]
The world of Blender is not an animated world as seen in films like Big Buck Bunny as shown previously, or Sintel that was made in Blender. It's the amazing community of people all over the world who use Blender. Artists, programmers, professionals, amateurs, teens, and retirees all use Blender and you are one of the newest members of our community.

One thing that makes this community remarkable is the concept that Blender is free, you pay for it by helping out the Blender community. There are many ways to give back. You can recommend Blender to your friends; have fun helping other Blender users at websites such as www.blenderartists.org by critiquing their works or passing along tips that you have learned. Blender is open source. Once you have mastered Blender, you can help create new functions for Blender itself or work with the Blender foundation team to make new cutting edge examples of what Blender can do, such as Sintel. There are as many ways to help as there are Blender users and most important, helping others helps you as a Blender user. Blender is not a solo sport, so join in.

Tip
Big Buck Bunny and Sintel are animated films created by the Blender Institute.
They were made with the dual purposes of improving Blender by bringing the best Blender users in the world together to push Blender to its limits, using its full capacity and demonstrating to people what Blender is capable of. You can download Big Buck Bunny and Sintel, or watch them at these locations:
Sintel can be seen at http://www.sintel.org/.

Big Buck Bunny can be seen at http://www.bigbuckbunny.org/.




Discovering Blender and animation



As Sintel, shown in the following screenshot, learned about her little Dragon, you will be learning a lot about how to use Blender. We will start out with some quick exercises to introduce you to the basics, and as you progress, you will be able to do more and more. As you study and practice, your hands will learn the Blender commands, freeing your mind to let it concentrate on modeling, animation, lights, and camera.

[image: Discovering Blender and animation]
This book is about using Blender 3D, but there is more to animation than knowing which buttons to push while using Blender. Animators who are skilled at using the software, but do not have a broader understanding of animation, do not get the full use of the tools. They don't understand the culture or the history of animation or how animation principles have been used by masters such as Ub Iwerks, Chuck Jones, and Hayao Miyazaki, and therefore cannot profit from them.
So, in this chapter, we will look at animation in general, and then computer animation specifically. After that, we will get a bit closer and apply what we have learned to Blender. As you go through this book, you'll start by making some simple animations, moving the lights and camera in Blender. Once you are confident with this, you'll study the fundamentals of modeling and complete a simple modeling and animation project; and finally, you will work on a more complex scene to expand your skills and get comfortable with the whole Blender production cycle.

There are many excellent books showing how to animate. In this book, we will focus on Blender and include pointers about animation that will help you educate yourself about animation in general and get the most from Blender.
Repetition is important when learning a skill. It takes repeated usage before your arms know what to do when the mind says "Scale this box." So be patient with yourself. Play, learn, and have fun.
Learning Blender will literally change how you think



You'll be able to look at an object and think of several ways to make it. You will perceive everything differently; as you walk down a street you will be imagining how you might model it or render it in Blender.
One thing to remember, there are no buttons in Blender that say "Don't touch".
As long as you back up your files and use the Ctrl+Z keys to undo any mistakes, not much is likely to go too wrong.
Now it's time to begin our discovery of Blender. Using Blender is as simple or complex as you want it to be.
Let's begin simply. To start, we will open Blender up and render out a scene. Rendering is like taking a picture in Blender. When you take a picture in real life, you have a camera, some light, and something or someone you are taking a picture of.
In a Blender scene, there is also a camera, lights, and something to render. When you render, Blender scans the scene from the camera's point of view. It notes which objects are where, and what lights are available. It then figures out how each object will be lit, what the surface of the object looks like, what part of the object the camera can see, how big it should appear to the camera, and other factors, and then Blender creates a picture. It's pretty amazing.

We'll dip our toe into Blender, just so you can see that using Blender is not difficult and that you can do it. Then we will get a little background on animation so you will understand what animators are trying to accomplish in Blender. Then using what you have learned, you'll be ready to learn more about Blender.

Installing Blender



Go to http://www.blender.org/ to download Blender for free. There is a Download button on the main menu, which will direct you to where you can download Blender for your system. Blender runs on Windows, Mac, Linux, and FreeBSD. Follow the instructions and you should have Blender up and running quickly.

To use Blender, you need to first check that your machine has certain minimum system specifications, so that it is capable of running Blender. Here's where to find your system information:
	On a PC running XP or Vista, press the Start button at the lower left of the Windows screen, then find Programs | Accessories | System Tools | System Information.
	On a PC running Windows 7, open System Information by clicking the Start button. When the search box opens, type System Information, and choose System Information from the list of results.
	On a Mac, click on the Finder | Applications | Utilities | System Profiler.
	On a Linux machine check the System Settings | System Info.


The following is what Blender needs in order to be able to run:

	System	Windows XP, Vista, or 7
	Mac OS X 10.5 or later
	Linux
	FreeBSD



	Hardware - minimum	1 GHZ Single Core CPU
	512 MB RAM
	1024 x 768 px Display with 16 bit color
	three-button mouse
	Open GL Graphics Card with 64 MB RAM



	Hardware - good	2 GHZ Dual Core CPU
	2 GB RAM
	1920 x 1200 px Display with 24 bit color
	three-button mouse
	Open GL Graphics Card with 256 or 512 MB RAM



	Hardware - professional	64 bit, Multi Core CPU
	8 16 GB RAM
	Two times 1920 x 1200 px Display with 24 bit color
	three-button mouse + tablet
	Open GL Graphics Card with 1 GB RAM, ATI FireGL or Nvidia Quadro





Tip
Using a three-button mouse and the numeric keypad
In looking at the hardware specs, you may have noticed that Blender is designed to be used with a three-button mouse. Whether you are running a Mac and using a single-button mouse; or you have a laptop with a touchpad or trackpad, this is a great time to go to the store and buy a three-button mouse optical mouse with a mouse wheel. They are not expensive. You shouldn't need anything special. I took one from a PC, plugged it into the USB port of a MacBook Air, running Snow Leopard, and it worked fine. I polled a number of Blender users and they all said that using the three-button mouse was faster and easier than other devices.
If you are using a tablet with a higher end system, check your tablet documentation on how to reproduce right, middle, and left mouse button clicks.
Also, if your computer does not have a numeric keypad built in, treat yourself to an external one. They are not expensive and will add a lot to your enjoyment of Blender, as well as improving your productivity.



Using Blender



Now that you have the latest version of Blender on your system, it's time to try it out.



Time for action — rendering your first scene in Blender



Although Blender is very powerful and has a lot of features, it's easy to get started using it. Blender has a default scene all set up for you to render.

First, start your copy of Blender. You can either click on the Blender.exe icon in the directory that you have installed it in, or use a shortcut if you have created one. Blender will even run from a data stick, so you don't need to have it installed on a particular computer.
When you've started it, you should see something like the following screen, but you will also see a splash screen (depending on the version of Blender installed), consisting of an attractive image made in Blender and some links.
[image: Time for action — rendering your first scene in Blender]
Move the mouse over the big central window. Click the mouse to remove the splash screen.
Then, if you are running Windows or Linux, press the F12 button on your keyboard.
If you have a Mac, click on where it says Render to the left, above the large 3D View window. Select Render Image from the drop-down menu. This is because Macs often have the F1-F12 function keys already mapped to specific functions.
The following are the changes you should make to optimize your Mac for Blender. When you have made these changes, you will be able to use Blender in the same manner as Windows and Linux users, and you will be able to press the F12 button to start rendering:

	Go to the System Preferences, Select the Keyboard then check Use all F1, F2, etc. keys as standard function keys.
	Next, in Keyboard Shortcuts under Dashboard & Dock, uncheck the Dashboard/F12 checkbox, so you can render by merely pressing F12.
	Then, uncheck Exposé Desktop/F11 under Exposé & Spaces. Now you will be able to use the F11 key to bring back your most recent rendered image.
	Now, click the left arrow at the top left of the System Preferences window to get back to the main System Preferences window. Now select the Exposé & Spaces symbol in the top row above the Keyboard. Select the Exposé button. Go down to the Dashboard section. Select the button that says Middle Mouse Button when the menu pops up, select the dash at the bottom of the pop-up menu. This will enable the middle mouse button for use with Blender.
	Finally, click the left arrow at the top left of the System Preferences window to get back to the main System Preferences window. Select the mouse symbol next to the Keyboard. Uncheck where it says Zoom using scroll wheel while holding. This will activate the control key while using Blender.


What just happened?



Congratulations, you've now rendered your first scene in Blender. You can see the scene to be rendered in the preceding image. The cube is easy to guess. The dot surrounded by dashed lines is the light. The four-sided cone with a triangle on top is the camera, and there is a reference grid beneath the cube.
When the scene is rendered, as seen in the following screenshot, Blender shows you what the camera would see. The cube is colored gray because you haven't chosen a color. There is only one light in the scene and Blender calculates where the light is, and where the sides of the cube are. The light is not an object like a light bulb, so it is not seen in the rendered image, but its light is used to set the brightness of the scene.
[image: What just happened?]
While it's rendering, Blender figures out what portion of the light would bounce off of a particular side of the cube and into the camera. As some sides point away from the light, they appear darker. The sides facing toward the light appear to be brighter. Blender even does a trick that you don't see at all. Blender figures out which parts of the cube the camera does not see and to save itself from additional work, it doesn't render what cannot be seen.

Rendering this image was simple for you to do. Blender doesn't get any more difficult to use, you just learn more things to do with Blender. In future chapters, we will break down using Blender into easy-to-do steps.
Mac users, thank you for making changes to the interface of your Mac. Now you can use the standard Blender commands. This will this pay off by making Blendering much easier and fun. You can still access the Dashboard via the Mac menu bar.


Time for action — closing Blender



Now let's close Blender and study some basics of animation:

	Press the Esc key to close the render window and return you to the 3D View window.
	Press Ctrl+Q to quit Blender. A dialog box will come up asking you to confirm that you want to Quit Blender, click on it to quit Blender.


What just happened?



When Blender renders a scene, it brings up a special render window over the 3D window. Pressing the Esc button closes this window, returning you to the 3D window. Ctrl+Q closes Blender 3D down completely. Congratulations! Everything else about learning Blender is just an elaboration on this.


Top 10 reasons to enjoy using Blender 3D



We all have our reasons for wanting to use Blender. My initial reason was that I wanted to teach a class on 3D animation at my local parks and recreation center. I needed a 3D system that would fit the budget and that students could take home to use. Since then, I've also used it professionally, creating animations for an airline, a national football league team, banks, and more. I made the first animated entry ever into the Film in 48 Hours contest with Blender and one Blender animation of mine was also accepted into the Ozark Foothills Film Festival. So you never know how Blender will come in handy.

Here are the top 10 reasons to enjoy using Blender 3D:
	
10

	
It's a fun hobby that will last all of your life.


	
9

	
You can use it to make a portfolio to get a job in games, films, advertising, and other fields.


	
8

	
You can start a home-based graphics, animation, or game business.


	
7

	
Blender has the largest user base and a great world-wide community.


	
6

	
You can express your artistic side and make things the way they should be.


	
5

	
It's fun to build your own worlds and have God-like power over them.


	
4

	
You can make games with the Blender Game Engine and make assets for them.


	
3

	
You can learn how to do computer programming with Python.


	
2

	
You can impress your friends making animations for your civic social group or favorite team.


	
1

	
You can get coffee, a snack, or take a nap while it's rendering and still be productive.





Learning from your animation heros



One of the best ways to learn is to study what others have done; that is no surprise. If you wanted to be a soccer (football) star as a child, maybe you watched Pelé on TV and imagined yourself scoring goals the same way.

Animation is the same. So for the rest of the chapter, we will be looking at what animators learned and what you can learn from them to make lively animation. You will see their early crude animations and how the animations quickly became more dynamic and entertaining. If you know about the 12 principles of animation, and are in a hurry to learn more about using Blender, you can proceed onto the next chapter. But then again, as an animator, you'll probably enjoy watching these animations anyway.
Have a go hero — making a folder of your animation heroes



Think of who your animation heroes are, and make a bookmarks folder in your web browser to store the addresses of websites about your favorite animators, or animations that you have seen. Now go online and look at some works that you know, whether it's Disney's Fantasia, South Park, or Plumiferos (Free Birds), which is the first feature length film made entirely in Blender (you can find out more at http://www.plumiferos.com/). Add a link to your folder whenever you find something you like. You can find quite a number of interesting animations by just looking around on the web. These are some that I found, Nina Paley's "Sita Sings the Blues" is a feature animation done by one person in Flash. It's pretty amazing. I also found "Snow-bo" by Vera Brosgol and Jenn Kluska, and "Kenya" on the Weebl's Stuff website. There are many great Blender animations at www.blenderartists.org.

Your list will be different from mine of course.

Going back to the year 1922 on an animation field trip



We are going to go into the past, back to when animation was young. We are going there because there are general issues that everyone encounters when trying to put graphics into motion. Early animations were simple, so it is easiest to see the fundamental animation techniques done and to see examples of where it wasn't done so we can see the difference.

Back then, like now, animators were under pressure; they had a short time to turn out a completed animation. They ran into issues such as what was required to tell a story believably, what kind of look to give it, how to make it easy to do, and how to get it done before their deadline. They also had to answer questions such as how to tell the story, how to get all the art work done, and how to photograph it with a camera. A lot of the answers they came up with are now universal.
First, we are going to look at a Felix the Cat animation called Felix Turns the Tide made a few years after World War I. It was a silent animation and cutting edge for its time, but pretty primitive by modern standards, as you can see in the following screenshot. From the thought balloon and text borrowed from newspaper comics you can see that animation hasn't come too far from its roots.
[image: Going back to the year 1922 on an animation field trip]
It's a good place to start because they had figured out the mechanics of making an animation, but they were just beginning to learn how to do animation well. In this book, you will learn both the mechanics of Blender animation, and how to do it well. It's a learning experience we will share with these pioneers—so we're in good company!



Time for action — searching on Felix Turns the Tide + 1922



Make a search on the web for the terms Felix Turns the Tide + 1922. YouTube, archive.org, or some other site should have the video. Felix Turns the Tide was made in 1922 and stars Felix the Cat who was the hottest animation star of the time. It was one of 17 different Felix the Cat films made that year, or approximately one animation every three weeks.
Watch it now and enjoy it.
What just happened?



Felix Turns the Tide sure isn't Avatar, but it's surprising how well they used their limited tools and told a story. This was only six years after cel animation had been invented. Cel animation revolutionized early animation because it allowed you to put different parts of an animated frame on different layers, so you didn't have to redraw the entire scene every frame.

Pop quiz— analyzing pioneer animators



There are no right or wrong answers to these questions about the movies. The purpose is to get you to think about the question and come up with your own answers:

	 Timing: Are Felix's movements realistic? Or are we given a series of poses and a moment to see each one?
	 Camera Use: How would you describe their use of backgrounds? Did they use a variety of distances between the action and the camera? Think of the house where he goes to say goodbye to his girlfriend, or when he hijacks the balloon. How is the camera used? How would you handle either of these scenes?
	 Producibility: They made this eight minute movie in a few months without computers; the 14 minute Blender movie Sintel took a year or more. Considering the short deadlines that the animators worked under, imagine some of the compromises the animators made to get the animation out of the door and some of the arguments they might have had about what to do.
	 Metaphors: As animation began to move away from the comics section of the paper, it continued to use a lot of the same metaphors that comics did. These are things such as text in balloons for dialog, plants moving along the side of the road to indicate motion, emoticon-like hearts indicating love. What other metaphors do you remember seeing?
	 Audience expectation: Think about how the sausages get to the battle. Do you think that modern audiences would accept this? Imagine you are remaking this animation in 3D in Blender for a modern audience, how would you handle getting the sausages to the battlefront?



Moving ahead a few years in time, to 1928



Animators are learning their craft and technology is advancing. Walt Disney has lost his main character, Oswald the Lucky Rabbit, to Universal Studios. Universal also hired away all of his animators except Ub Iwerks, Disney's star animator. This is a serious blow to Disney. So Disney is desperate and he needs something to stay in business. In 1928, Walt Disney and Ub Iwerks make their first Mickey Mouse animation, Plane Crazy. It introduces both Mickey and Minnie. But Walt cannot find a distributor for it, so it doesn't get released. His next Mickey Mouse movie, Steamboat Willie was the first American animation with sound, and that opened up the market for Mickey. For us, since Plane Crazy was made as a silent and retrofitted with sound, it shows how 
animators had perfected their skills in the period between 1922 and 1928, before the use of sound.


Time for action — searching on Plane Crazy +1928



Make a search on the Web for the terms Plane Crazy + 1928. YouTube, archive.org, or some other site should have the video. This is a good example of silent animation at the dawn of sound. As you watch it, keep Felix Turns the Tide in mind and see how the two are so different.
Watch it now and enjoy it.
What just happened?



Animation has improved quite a bit in those six years. Now, the basic principles of animation were codified and used with good results. Instead of a static, stage-like establishing shot, we enter the scene following a cow, from blackness into a farmyard filled with activity. Let's look at some aspects of this improvement.

Pop quiz— analyzing early animators



Now let's consider how animators improved their skills in eight years and how it changed animation:

	 Performance: In one scene, Mickey is primping with a mirror comparing himself to a picture of Charles Lindberg, the first person to fly solo across the Atlantic. Mickey is not that much more complex than Felix visually. But contrast how dynamic the performances are in "Plane Crazy" with "Felix Turns the Tide". Felix has little character, and Mickey is egocentric, impulsive, and just plain crazy. What differences do you see in how the characters move and look, that allowed Iwerks to do more subtle characterization?
	 Use of Backgrounds: The backgrounds are softer and more lush in "Plane Crazy" than in "Felix Turns the Tide". They are soft edged pastels while the characters are hard-edged, flat colors, and much simpler visually. Does this accomplish the purpose of highlighting the characters by contrast? How would you decide how much work to put into a given background?
	 Immersion: In the scene where Mickey and Minnie fly down the middle of the highway narrowly missing cars and telephone poles, Ub Iwerks is very successful in giving it a three dimensional feel and sweeping you into the action by letting you see the action through Mickey's eyes instead of showing the plane flying along the road. In what ways is "Plane Crazy" visually richer than "Felix Turns the Tide" and how does it help tell the story?
	 Squash and stretch: In "Plane Crazy", did you notice how much distortion there was? The first plane swerved and bent back upon itself. The second plane is semi-soft as it flies up and down. Minnie grabs Mickey's head and distorts it terribly. What techniques did Ub Iwerks use to make "Plane Crazy" more dramatic?
	 Misdirection: In "Plane Crazy", Iwerks sets you up and then pulls the carpet from under your feet by doing something you don't expect. Mickey and Minnie are taxiing the plane, when it bumps on a rock and knocks Mickey out of the pilot's seat. The animation takes a whole different direction than you were expecting. Are there other places he managed to redirect your expectations so you were fooled, or it helped him to add or remove something without you noticing?



Arriving in 1938, the animation industry is at a peak



The animation industry is mature. Felix ceased production in 1936. Disney released Snow White and the Seven Dwarfs in December of 1937 and was beginning production on Fantasia. With the popularity of Popeye, Fleischer Studios had become the number two animation company and was working on Gulliver's Travels. In 1938, Fleischer Studios did the Popeye cartoon Goonland. Goonland is a good example of the state of animation then.



Time for action — searching on Goonland + 1938



Make a search on the Web for the terms Goonland + 1938. YouTube, archive.org, or some other site should have the video. According to reviews on imdb.com, this has some of the best artwork of all the Popeyes. Look at it with an eye to what progress has been made since 1930.
Watch it now and enjoy it.
Pop quiz— analyzing what animators had learned in 16 years



Animation was mature by 1938. Studios were busy animating classics such as Snow White and Gulliver's Travels. Let's examine how they were using their talents:
	 Secondary motion can enhance or detract from the main motion. Think of the sails of Popeye's boat and the clouds behind them. The background has become a character. They move in rhythm to Popeye's body and the boat's motion, and when he leaves the wheel, the rhythm changes. And it's subtle enough that you're not likely to notice it at first. Name other places where secondary motion helps the scene.
	 Arcs make design and motion more interesting than straight lines. The motion is arced even when Pappy powers up into the air to save Popeye. What places in the animation do they arc the motion to make it more interesting?
	 Anticipation and follow through help carry the motion. On his boat, to speed up, Popeye takes a BIG breath in anticipation, he blows the boat onto shore and in follow through the boat goes aft-high when it lands. Are there other places where this principle is used?
	 Exaggeration. Popeye blowing the boat along is clearly exaggeration, but we accept it. Are there other places where exaggeration helps the story?
	Notice how few metaphors are used. There are no eye-lines, no text balloons. The fight scene with the goons where it becomes a cloud of arms and fists, seems to be one of the last metaphors. Do metaphors like this still have a place in animation, why or why not?



Have a go hero — studying the masters



You have already made up a library of your favorite animators. It's also good to study the masters; that's one great thing about the Internet, not only can you watch the animations, but you can pause them and scrub back and forth over the best parts, look at how they did it frame by frame, make sketches, and take notes. You see a lot of stuff that way that you would miss if you were just watching it play.
The following are a few recommendations:
	Oswald the Lucky Rabbit, Trolley Troubles
	Felix the Cat, Woos Whoopee
	Popeye the Sailor, The Paneless Window Washer
	Betty Boop, Minnie the Moocher
	Lotte Reiniger, The Adventures of Prince Achmed, made in Germany
	Jiri Trnka, Ruka (The Hand), considered the Walt Disney of Eastern Europe
	Ivan Ivanov-Vano, Blek end Uait, made in Russia, which may be disturbing to some
	Quirino Cristiani, El Mono Relojero, made in Argentina


Please remember that the times and values were different and watch their animation and not their attitudes.


Starting to use computers for animation in the 1960s



The first interactive computer graphics project was carried out using the Whirlwind computer that was used in an attempt to create a flight simulator for the military. Other early adopters were GM and Boeing who tried to use the computer to help them design automobiles and airplanes.

The history of interactive graphics began at the Massachusetts Institute of Technology (MIT) in 1961 with two big projects, one of which was called Sketchpad. It's shown in the next image that was provided by MIT. Sketchpad was created by Ivan Sutherland, and it was the forerunner of programs such as Blender. You can see Timothy Johnson using it to model what looks like a chair. To use it, he's using a light pen, the box with 40 buttons on it, and all the switches on the panel to his left.
[image: Starting to use computers for animation in the 1960s]
The other project was a game called Spacewar!, by Steve Russell, which was the first video game to be distributed.
Let's continue our tour. We're going to look at a demonstration of Sketchpad. Then we will look at Triple I, a company founded by three MIT professors to build advanced computer graphics display hardware and we will see what their in-house 3D animation department was learning. Finally, we will look at the first short from Pixar, where the animation and the computer animation industries met.
Beginnings of 3D animation in 1963



It's time to meet Blender's great-great-grandfather. Originally, TV screens were used by computers for short-term data storage, but it wasn't long before people tried to connect the screens to computers especially for making graphics. We're going to look at videos of a few early efforts. The amazing thing about the first one is that one man came up with all of this in 1961. Ivan Sutherland put this system called Sketchpad together. It's the first real-time interactive computer graphics system; all others are descended from it, including Blender.



Time for action — searching on Ivan Sutherland + Sketchpad



Make a search on the Web for the terms Ivan Sutherland + Sketchpad. YouTube, archive.org, or some other site should have the video. Hopefully, YouTube will have the Ivan Sutherland : Sketchpad Demo (1/2) and Ivan Sutherland : Sketchpad Demo (2/2), but any of them will do. Sketchpad Demo (2/2) is best. Watch it if you can find it. If you watch Ivan Sutherland : Sketchpad Demo (1/2) you can skip the first 3:33 part of the video unless you enjoy 1960s technical jargon.
Watch it now and enjoy it.
What just happened?



We saw the grandfather of all computer animation programs. Similar to early ink animations, it was all done with lines.

Pop quiz— analyzing pioneer computer animators



	This is like animators are starting all over again. Back to bad animation and black and white line drawings. It's no wonder critics laughed at their efforts and thought that computers would never ever be an animation tool. Part of the problem was that this was done by computer scientists, not animators. They hadn't learned as much as you have about animation principles. But let's think about what they did do.
	They used a light pen and dozens of switches as their input device. At that time, the mouse was just being invented at the Stanford Research Institute, and the trackball was a military secret. What other input devices do you think would be good for making 3D animation?
	They spoke about master drawings and instances of these drawings, and the data structures that make them. Given that Blender can use master objects and instances, and organizes everything with data blocks, does it sound to you as though Dr. Sutherland was on the right track for making computer graphics?
	They showed the Lincoln Labs TX-2 computer used by Ivan Sutherland. As shown in Ivan Sutherland : Sketchpad Demo (1/2), the computer was huge. People used to wonder if a computer like that could take over the world. When you compare how much trouble that computer had in just displaying simple lines, to what your mobile phone can do, which do you think would win in a computing power contest, the TX-2 or your mobile phone? That's right, your mobile phone.



Going to the late 1970s, a few companies are doing 3D animation



A few companies are experimenting with video and film quality computer animation. One of the first was a company called Information International, Inc. or Triple I. At the time, they were doing some of the best animation in the world, which led to them being one of the teams that made the original Tron. What's amazing looking back is how simple the graphics are.


Time for action — searching on Triple I demo



Make a search on the Web for the term Triple I demo. YouTube, archive.org, or some other site should have the video. You want the video Triple I (1976 1979). It is a compilation of two different demo reels. You can tell the change by the soundtrack. But it's also important to see how they used art direction to get the most out of what they were able to do.

Watch it now and enjoy it.
What just happened?



That is quite an improvement over the work in Sketchpad, but still very stiff. Work on color, lighting, and textures was all being done for the first time. What is amazing is that this was a professional demo reel. Now, it might not even get you a job as an intern. Back then it was amazing.

Pop quiz— analyzing early computer animators



	Just as we saw an improvement between Felix and Mickey, there's been a lot of advancement from Sketchpad to the Triple I demo reel. Let's think about how they are getting better.
	Did you notice the teapot on the table in one of the scenes? The teapot was created in 1975 and is found throughout computer graphics. This was one of the earliest uses of it and in this case it was testing curved surfaces and shading.
	Did you notice the big boxy machine at the very beginning? You could see something like a movie camera in it. That was the FR-80 graphics recorder. Yeah it took that whole machine just to make the image back then. No flat panels, screens, or pressing the Prnt Scr button for those guys. Then, the camera panned to multi-disk hard drives and several tape back up units. Storing the data and backing it up has always been a problem for computer animators. What are some of the ways you can back up your work?
	In some of the 3D models such as the ABC logo and the Mercedes Benz logo, you can see the basic geometric structure. You can see that the sides are made of flat panels called polygons. What are some of the ways that they play with these flat polygons to make it more interesting?
	Compare the animation here with the animation in Felix Turns the Tide. Both are primitive. Are there similarities in how they handle backgrounds? Is Triple I's plastic look equivalent to the line art in Felix in that they did that because they couldn't do better?
	Although these images are not real-time images, compare them to Ivan Sutherlands Sketchpad images. What changes do you see?




Time for action — watching Information International,Inc. (Triple I) 1982 demo reel



Make a search on the Web for the term Triple I demo. You are looking for their Information International, Inc. (Triple I) 1982 demo reel. YouTube, archive.org, or some other site should have the video. It's mostly the same production crew, just a short time later with an art director Richard Taylor added. The magician, Adam Powers was the first character animation. Note how they pushed their simple geometries farther with the Allied Stars logo, and started to integrate backgrounds to create complete scenes. With their work on Looker and Westworld they also incorporated computer graphics with film. Their modeling has improved so that now they can model an entire human body. Similar to you, their work was simple at first, but it got better.
Watch it now and enjoy it.
What just happened?



In the first demo reel, the animation was pretty much objects floating in space. In the 1982 demo reel, the background becomes an integral part of the scene, and in the Adam Powers section we have a simple character animation, and he has to interact with objects in the scene. The team was the same people, with the addition of an Art Director. So we can see that using principles of graphic design is starting to make a difference.

Introducing Pixar — 1984, and everything comes together
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