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In many 3D designing platforms, especially in WebGL and the Three,js, we have the
concept of bump map, normal map and the displacement map. You have probably
heard or read about these three kind of mappings, if you have ever searched about the
textures and how to create them. The main reason we use these mappings, isto create
either theillusion or the effect of the bumps and dumps on the surface of a texture.
Definitely, using the said mappings will make a huge difference in your design and
that is why we have decided to talk about these conceptsin our article. When we talk
about these three mappings, we do not mean the texture itself. Because even if you
have a photo of a certain kind of texture or any surface that you might have captured
using your camera, you can still map it on top of an object. But if you want to have a
natural texture, with all the ups and downs, you definitely need one or a group of the
three main mappings. In this article, we want to get familiar with all these mappings
and use them in three,js scripts.
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What isa bump map?

Bump maps create the illusion of depth and texture on the surface of a 30 model using computer graphics. This kind of
mapping is the older version of creating the effect of the wrinkles, cracks, bumps, and dumps. These days, the
displacement map and the normal map are more popular because they create the more realistic kind of a texture by
creating the actual ups and downs and not just the illusion of it. On the other hand, in the bump map, textures are
artificially created on the surface of abjects using grayscale and simple lighting tricks, rather than having to manually
create individual bumps and cracks. Generally, bump maps are grayscale images that contain 8-bit data of color
information. In other words, there are 256 levels between white and black color that determine how deep ar how high a
point on the surface is. The point with no detail or no up or down, will get 128 or 50 percent of the maximum number. As
the color gets more black, the point gets deeper into the surface and as the calor gets white, the paint will get high.
What isa normal map?

Normal map is the newer version of the bump map and the data related to the bumps and dumps is fake as well. The
only difference is that a bump map uses grayscale values to to provide either up or down infarmation. A normal map
uses RGB information that corresponds directly with the X, Y and Z axis in 3D space. This RGB information tells the 3D
application the exact direction of the surface normals are oriented in for each and every palygon. The orientation of the
surface normals, often just referred to as normals, tell the 3D application how the polygon should be shaded.

What is a displacement map?

Contrary to the narmal map and the bump map, the displacement map does nat create an illusion of up or down. The
bumps and dumps will be created in a realistic way and if you apply it on the surface of any object, you will be able to
see the ups and downs clearly if zoom onto the surface. Like the bump map, the displacement map uses the grayscale
values to measure the ups and downs. The precision can vary from 8-bit to 16 or even 32-bit data. The higher the
resalution, the better the end result.

A simple example from scratch:

We will get started with the main elements of a Three |s scene, including the camera, the renderer, the scene, and the
object. Before doing that, we use the Vite plugin to easily create all the folders and files you need ta run the Three.js
code. First off, create a folder in the directory of your projects by using the following commands: mkdi r
Mappi ngs

cd Mappi ngs Then, inside of the your project folder, create the necessary files and folders by simply running the
Vite plugin command: npm create vite@ atest Then enter the name of the project. You can write
the name of your project as the name. And also the package (the name is arbitrary, and you can choose anything you
want). Then select vanilla as the framework and variant. After that, enter the following commands in the terminal.
Notice that here Mappings is the project folder's name, and thus, we have changed the directory to Mappings. The
name depends on the name you enter in the Vite plugin : cd Mappi ngs

npminstall  Afterward, you can enter the JavaScript code you want to write in the main.js file. So, we will
enter the base or template cade for running every project with an animating object, such as a sphere. Alsg, do not
forget to install the Three.js package library every time you create a project: npminstall three
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The code (using the mappings together):
Now, enter the following script in the main.js file

i nport * as THREE from'three';

i mport { Mesh } from'three'

const scene = new THREE. Scene();

const canera = new THREE. Per specti veCanera(75

, innerWdth /innerHeight , 0.1, 1000);

const renderer = new THREE. WebG_Render er ({
antialias : true;

19

renderer.setSize(i nnerWdth, innerHeight);

docunent . body. appendChi | d(render er. donEl enent) ;

//creating a sphere

const geonetry = new THREE. SphereCGeonetry(5, 50, 50) ;

const material = new THREE. MeshSt andar dvat eri al ({
map : new THREE. Text ur eLoader (). | oad(

"./ing/aerial _rocks_02_diff_4k.jpg');

mat eri al . di spl acenment Map = new THREE. Text ur eLoader (). | oad
"./linmg/aerial _rocks_02 disp_1k.jpg');

mat eri al . nor mal Map = new THREE. Text ur eLoader (). | oad(
"./ing/laerial _rocks 02 nor_dx 1Kk.jpg');

const sphere = new THREE. Mesh(geonetry, material);
scene. add( sphere);

canera. position.z = 15;

const width = 20;

const hei ght = 20;

const intensity = 2.5;

const rectLight = new THREE. Rect AreaLi ght (Oxffffff, intensity, w dth,
hei ght) ;

rectLight.position.set( 5, 5, 5);

rectLight.lookAt( 0.5, 0.5, 0.5);

scene. add( rectlLight );

function ani mate(){
request Ani mat i onFr ane(ani mat e) ;
render er.render (scene, canera);
sphere.rotation.y += 0.003;

ani mate();

Now if we save the code, and enter the following command in the terminal: npm run dev  Theabove
script will give the following result
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To create the the above texture, we used the following script in our code. Notice the normal map and the displacement
map. We have used this script in another tutorial on our blog. For understanding about more details of the code you can
head over to it and read more.

const material = new THREE. MeshSt andar dMvat eri al ({
map : new THREE. Text ureLoader (). | oad(
"./ing/aerial _rocks 02 diff_4k.jpg');
mat eri al . di spl acenment Map = new THREE. Text ur eLoader (). | oad
"./linglaerial _rocks 02 disp_1k.jpg');

mat eri al . nor mal Map = new THREE. Text ur eLoader () . | oad(
"./linmglaerial _rocks 02 nor_dx_1k.jpg');

We have got the texture from polyhaven.com. If you want to use the bump map instead of the displacement map and
the normal map, you should rewrite the above code this way:

const material = new THREE. MeshSt andar dMvat eri al ({
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map : new THREE. Text ur eLoader (). | oad(
"./linmglaerial _rocks 02 diff_4k.jpg');

mat eri al . bunpMap = new THREE. Text urelLoader().load './ing/");

Notice that you should enter the NameOfThePhoto according to the name of the bump map image that you have and
do not forget to put it in the img folder that you have created in the project directory
Conclusion

In this article, we got familiar with the different kinds of mappings including the displacement map, normal map and the
bump map. We used these mappings to make the texture more realistic. However, some of them only create the illusion
of bumps and dumps and if you zoom in, you will understand that there are actually no ups and downs. Moreover, we
worked on the script of a texture from scratch and learned how to create a texture on a sphere and add different
mappings to the object. This example will help you work with different kinds of textures. We have also covered a full
tutorial on this subject in another article on our blog. Make sure ta check it out.
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Join Arashtad Community

Follow Arashtad on Social M edia

We provide variety of content, products, services, tools, tutarials, etc. Each sacial profile according to its features and
purpose can caver only one or few parts of our updates. We can not upload our videos on SoundCloud or provide our
eBooks on Youtube. So, for not missing any high quality original content that we provide on various social networks,

make sure you follow us on as many social networks as you're active in. You can find out Arashtad's profiles an
different social media services.
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Get Even Closer!

Did you know that only one universal Arashtad account makes you able to log into all Arashtad netwaork at once?
Creating an Arashtad account is free. Why not to try it? Also, we have reqular updates on our newsletter and feed
entries. Use all these benefitial free features to get more involved with the community and enjoy the many products,
services, toals, tutorials, etc. that we provide frequently.
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