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Abstract

‘Whether the object in the hand is a coloured pencil, a marker or a computer control, the basic design and visualizing skills needed to use them effectively remain the same.’ (Powell 1990 p.9)

1. Introduction

Non-photorealistic rendering is a relatively new field of research in computer graphics. Previously, image creation work for many years has been focussed on photorealistic rendering – creating images on the computer that are ‘indistinguishable from reality’ (Masson 1999 p.156). The physics of how light travels and passes though or reflects from objects and interacts within a scene has been studied and recreated within computer systems so precisely, the result is that now, it is almost impossible to tell these images and real life photographs apart.
However, now the focus has changed. We are seeing a move from the desire for photorealism, to a desire to communicate, resulting in the new field of non-photorealistic rendering (NPR).
NPR takes not just a scientific approach but a more artistic one as well, looking at artists styles a methods and trying to recreate them on the computer. It is seen as more of a marriage between art and science. Styles are freer, have room for expression, randomness, emotion, and exaggeration in order to enhance communication.
I was taught in Art College that the key to effective communication is to remove as much unnecessary information as possible, and leave only what is needed. A photo tells a story, but an outline or a colour or a texture can say much more on its own, without any other clutter distracting from the message. For example, a piece communicating emotion could well be approached in a photorealistic way, but using only outlines and having these outlines very in jaggedness according to the emotion could prove a more powerful and effective means of communicating the idea. Indeed, a piece which has a specific purpose such as a medical diagram or a technical illustration would not be attempted with photos which would become too confusing, but with outlines and simple hatching instead.
It is with this in mind that people have starting looking more in depth into artistic mediums like pen and ink, watercolour, graphite and the way artists use them, the way they react with the paper and with themselves, and how they are applied and why. The goal is then to recreate such styles and make them available for 3d artists to consider using within their work so that they in turn can create ‘imagery that is useful, first and foremost, and also beautiful, rather than just physically realistic.’ (Strothotte & Schlechtweg, p. vii)
A style which has long interested me is the style of industrial designers using markers and pencils to quickly sketch and communicate an idea of shape or a design. This is a style I have attempted to recreate within the 3d environment.
2. Existing Work

Applications/tools of NPR

Aesthetic of NPR – opinions, like, not, why?
3.1 Marker Rendering Techniques
Marker rendering has been a well known practice for industrial designers for many years. They will often do hundreds of quick little sketches whilst working on their designs for new products. It is when they need to present these design ideas to their clients and communicate effectively their intentions of size, shape, scale and materials and so on, that they need to tidy up their ‘rough sketch’ style and present something visually pleasing whilst still clearly showing all these things.

This is where the skills to produce such drawing visuals become invaluable for an industrial designer. He has to have the ability to ‘shift first from a three-dimensional idea into to a two-dimensional sketch, and then back again to a three-dimensional model’ (Powell 1990 p.6), and to clearly communicate this to the client. What is just a two-dimensional flat drawing on a piece of paper has to convey three-dimensional qualities and jump out of the page. From looking at a variety of text books that describe these techniques of marker rendering for design, it is clear that there are a number of set rules that designers are taught to follow in order to suggest this three-dimensional quality. 
A rough sketch of the model is drawn out in pencil first complete with construction lines and this often lingers in the background of the piece after the markers have been applied. The sketchy edges have a hand drawn feel to them. The edges where two planes meet but only one of the planes is visible (e.g. it is at the back) are drawn darker than the edges where you can see both sides. After the outline has been identified and laid down, the markers are applied. The strokes often follow the angle of the edge of the model and stay parallel to each other. Where the strokes go over each other, the colour becomes much darker. This becomes advantageous where different planes, depending on the light, are different shades and the markers can be layered to create the darkened areas. Depending on the type of paper and the type of marker, there is sometimes bleeding over the edge of the outlines. The paper used is often white and thick in order to hold the ink, but it is also practice to use coloured paper or blotting paper or parcel paper in order to provide more contrast and interest and make the highlights more prominent. The light source is always considered and those edges which the light hits may be drawn in white crayon. Surfaces that are also affected may be shaded in white crayon in the same manner as the markers. This is also true of the shadows with a black pencil crayon. Finally, to add a final touch, white flashes of gouache to indicate a highlight are added. 
It seems there is always this set method to follow to gradually build up the shape, colour and form of the design, and leave it looking as if it does jump out of the page, whilst not going into too much detail. The emphasis is on communicating the shape not on the finer details of exact colours or textures, and just as the colours applied by the markers look bold and flat, it is what follows that creates the illusion of three-dimensions.
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Figure 1: Here, the streaks of marker application follow the orientation of the scoop, outside edges are darker, highlights on the tyres are applied with white pencil crayon, a darker shade of yellow is used for shadowed areas, some bleeding of marker occurs in places, and strong highlights are applied in select places with white gouache.
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Figure 2: This is an example of the isometric projection commonly used by designers. The finished piece uses pencil highlights and shadows, white edges where the light source hits some of them, and gouache highlights to finish it off and contrast with the background blue paper. 

The tractor marker rendering above still has some of the construction lines left showing and the lines that should join neatly, overshoot a little. I liked this roughness to the piece. It is more true to itself being that it is a hand drawn piece, and not trying to be perfect. This was an aspect I was hoping to recreate. Another visually effective aspect is the pencil highlights on the tyre tread. There really turn what would have been a black space into a three-dimensional looking shape. I do feel that there could have been rather more contrast in the tonal values of the yellow marker to give significantly more contrast to the piece. Some of the darker areas of shadow could have been made darker and this could have been achieved with shading using a black pencil crayon. The light source is obviously coming from above, and the white pencil crayon has been used to gently accentuate the light hitting the surface. Likewise, the black pencil crayon has added shadows on the left side where the light does not reach. The edges that catch the light are white and there is are highlight sparks in appropriate places, possibly in more places than would be scientifically accurate but that shows a certain amount of artistic license.
The second piece relies heavily on the use of highlights and shadows to differentiate the object from its background.

Cassidy Curtis’ [Green et al. 99] suggests using the following check list for identifying the individual elements of a style to be created: Texture of Substrate, Medium, Geometry of screen-space marks, Character and Texture of marks, Visual and Semantic function of marks. I applied his subheadings to the marker rendering elements I identified and wished to recreate:

Texture of Substrate: brown parcel paper

Medium: Markers, pencil outlines, black and white crayons, white gouache

Geometry of Screen-Space marks: long, wide stokes. Grainy pencil strokes, sketchy edges

Character of marks: rigid straight, direction follows surface

Texture of marks: matte, transparent. More layers = deeper colour

Visual function of marks: outlines, highlights, outside edges thicker

Semantic function of marks: suggest form, 3d, shadows, reflections

Of course the difference with these drawings and the approach with which I wanted to recreate them are, the object would not be a two-dimensional drawing, but would already be a three-dimensional object. Whether this would be a great help or a hindrance I was yet to discover.
4.1 Elements..
From the start I had to approach the task from a 2D perspective, because if the subject or the camera angle or the action was not recognizable in a two-dimensional sense or seemed out of place then the look of the piece I was trying to achieve would be lost. Designers mostly stick to isometric views of models so this was the camera projection I chose to use. The subject of the piece was chosen to be something simple that had been ‘designed’, something everyday that viewers wouldn’t question, so the product chosen was a mobile phone that I consequently modelled roughly in Maya and simple animated to turn as is common with products on show, in order to show all angles.

Look at different aspects separately:

Edges: sketchy/hand drawn, dark where can’t see other side, light where light source is

Marker pen marks: how to apply them

Highlights: crayon to lighten areas, gouache to accent small highlights 

Shadows: pencil to darken areas, markers for shadows cast.

Problems:

It MOVES!!

The problems arising from the animation

Looks fine when still, soon as it starts to move, marks swim, look strange,

Direction of stroke no longer follows orientation of face

4.2

4.3

5. Conclusion

6. Summery
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