TUTORIALS
Blender 3D: Car Modeling

If you have any comments or suggestions for this tutorial or future tutorials, please visit the forum at
http://www.forum.darkscarab.com

When you plan on modeling a car in Blender, or @Dymodeling program, you should find your self
some good reference images. For any reference sraddueprints | highly recommendvw.the-
blueprints.comThis site allows users to get reference imageslmost every kind of vehicle out there—even
ones from Star Wars and Star Trek—so if you hagertain vehicle in mind, that is the site | suggesiill try
to keep this tutorial general enough to work fdicats and any vehicle.

I have chosen to create the new Chevy Camaroulfyauld like to create this car with me you can
download the reference images at the site abovenwhoosing a blueprint try to chose one that Hdbea
sides of equal size compared to each other.

IMPORTANT!

When you have gotten your reference images we make sure that they are split up into four
separate images all with the same relative sizeeWdopping your image you want the edges of thagam
right up against the edge of the vehicle in yofenence image without cutting any of the vehicledges
out. This makes it easier to make the referencgé®all the same size. If the images are not tme Size
at this point you will need to resize them so thaty will be the same size when you put them imBée.
The width of all of the images should be the satK€EPT for the side view. The side view’s width shibu
be the same as the height of the top view. Youseawhen the images should generally look likéaénlast
image in this section.

It is also good to take note of the ratio of the ¥@eews height over its width. So if the width B®
pixels and the height is 1000 pixels we have a&ib. | will explain why we need this later onthre
tutorial.
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Now we need to set up the reference images in Bletdkually there are 5 sides to reference: Top,
Bottom, Side, Front, and Back. We won’t be usirng llbttom. To get our reference images into Blemaewill
use background images. To use background imaggswahave to do is go into “ViewBackground Image” in
each of the viewing windows. Then click on ‘Use Bground Image’, ‘Load’, and find your reference mes.

Just loading the images will not cut it though. Dedault size of all the images is 5. This is fise
except for that fact that the side view image Wdlmuch smaller than the other images. This isusecthe
‘Size’ of the background image is just the widthloé image in Blender units. This is where ourorabmes
into play. If you downloaded the reference imadne t used then the ratio is 2112/913 pixels. Thtio&t in
the calculator and | get 2.313. Take this numbedrraaltiply it by 5 (the default size of all of theckground
images). This gets me 11.566265. That is what ikéwer ‘Size’ that the side view needs to be. Asslg the
images were made accurately you should be donetmétbackground images.
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Now we have Blender set up completely. In the sextion we will begin modeling our car.

MAKING THE_HOOD

Whenever | want to model something like this lagial make sure | make it in separate pieces. Thys wa
when | screw up | can only mess up a small pamipimodel and if | decide | want to animate it | Mi&ve a
much easier time doing so. So | will start by maugthe hood of my Camaro and since cars are ysuall
symmetrical | will just to the right half of the bd and then duplicate it.

Firstly | am going to add a plane in the top viegiwour scene. To make sure our plane is addedattyrre
in the top view we want to use the space bar tocanighlane. Personally | have gotten into the habititting
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add in the menu rather than hitting space. Saufare like me you may forget to do this sometinses.with

your cursor in the viewing window in the top view $pace Add Mesh Plane
e AL S—

After adding the plane, just grab your plane altregY-axis and pull it over the hood. Now grab liie
edge and move it along the X-axis by 1. This catise®ne edge to be directly in the center of aur Now
just scale your plane along the Y-axis until it es/the vertical distance of the hood. Now selkcifahe

edges except for the left one. Delete them. Yousesmwhat | have done below.
it R = S—
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Now we have the centerline of our car. Before wetiooie shaping out the hood we should subdivide
our line. Select your line and subdivide it abduee times. Now we have a line with a few vertigest. In
order to make the plane the shape of the hood Wevaiik in sections. On the Camaro | will extruithe

vertices along the X-axis to the right of my lingtilthey hit the first line to the right. You caee what | mean
here:

£1) Flane:

If you are doing a different vehicle these stepy bma little different. Basically what | am doihgre
is just making the hood in small parts at a timéhsa it does not get overwhelming. If you try atal
everything at once you will just make it harderyaur self. Anyways, let’'s continue. Now that | hahe
extruded vertices in the correct position all | @& do is fill them in so we have a plane. Seleettop four
vertices. Then hit F. This should create a face:
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(1) Piane:

Now do this for the rest of the vertices. When teatone we will do the same steps as before toéke
line to the right. Extrude the vertices along thes then fill in the faces.

= s

If you try to do it again you may find that this thed won’t work as well as it did the last few tisne
The next line curves too much for the small amaintertices we have. So, what we will do is impe&viFirst
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I will just extrude the vertices to the right as did before. Instead of filling in our vertices wal extrude

from our newest vertices and follow the lines. Beldid this to the bottom right of our hood.

Now that we have the hood completed in the top vigarcan now get it correct in the side view. $o, i
the top view select one of the centermost vertitaen in the side view grab it along the Z-axis bndg it to
the top point on the hood. Then do this for thé oéshe vertices. You can do the same thing wiitlofathe

vertices just by matching them up with their cotlews. Here is my finished half of the hood.
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To make the other half just select the entire hadgdit Mode and hit Shift+D. This will duplicatlis
half of the hood. Now Press M with the new hoo@steld and hit X. This mirrors the hood on the Xg\hlow
you just have to grab the new half along the X-axid align the centers right on top of each otseariasely as
possible. To join them select the vertices thataitge in the very center of the hood and remoeedtbubles.
You can do this by hitting W and selecting ‘Rem®a@ubles’. If they do not join you can go to the tifdy
Buttons in the buttons panel and in the Mesh Tboksyou will find ‘Rem Double’. Right next to it éne is
“Limit: 0.001". Just make the limit higher and yshould be able to hit ‘Rem Double’ to remove thalaes.

S0 Bender [C\Dperviuser Dooements! Blender faves\comodeling blend]
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Now we have the hood. As | am sure you are findiag this will take a long time. With the creatioh

the hood you have just found out how to do pretticimevery part of the car. All you have to do ispigce by
piece slowly expanding on the model.

FRONT END CONSTRUCTION

Let’s continue by making the rest of the front eG@.into Object Mode and add a plane and position i
over the top of the area right in front of our hodée will keep the hood separate in case you demdevant
to animate it. Below you can see the area | amtioga
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Delete all of the vertices except for the one thddcated in the center of the car. Then, just Wkth the
corner of the hood we will make multiple extrusi@msl follow the line all the way around this secti@/hen
you have done that fill it all in by selecting vees and hitting ‘F'.
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Then just as before take your vertices and rasmtto there correct vertical position. This timeill
use the front view rather than the side view alaity the top view since it is easier to see thedim the

reference image. You can see mine here:
EMMM T Ter BN
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Even though this piece is done, we will not addtheoplane to make the next one. We will just
continue extruding from this piece to create tte of the front. | do this because the front is biggpiece and
it does not move separately as the hood woulded tise exact same techniques for the small emptiose
between the hood and the newest piece.

I will now leave you to finish up the rest of thaid front of the car. Use the same techniques axesh
been using for the hood and this latest piece mmdsjnould be fine. My completed front piece is shdwre.
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Sometimes when you are going through the proces®deling your car you may find that some places
look something like this:

L2 Bender [C\Usersuser Documents Blender Ssves\ cormodeing blend]
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To fix this press A until you have selected evenghn Edit Mode and press Ctrl + N. A pop up shibul
ask “Recalculate Normals Outside”. Click it andadlthese irregularities should be fixed.

Another setting that | used and have not talkedialtdhe Set Smooth. This is fairly straight fordia
and you may already be using it. Just select evignytand hit ‘Set Smooth’ and you won’t have altlodse
squares and triangles on your car’s shell. Howehes will also get rid of the sharp edges thatdtideen
seen. To fix thls ]USt turn on ‘Auto Smooth withthe Mesh box.
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Below this button there should be a ‘Degr: ## wsthme number where the number signs are. This is
the max degree amount on an edge that will be dmedoMine is set at 20. This is high enough totiget
sharpest edges that need to be smoothed out Wubikhtarp edges that need to be visibly sharp tiraldae.

Continuing on, take your completed front half anidron it just like we did with the hood. In Edit Mie,
Duplicate this half by hitting Shift+D, hit entdrit M, X, then grab the new half and put it intagé.

Continuing Down the Side

Before dealing with the details of the car, sushhe grille and headlights and such | will just tie
basic shape of the car or vehicle | am modelingstiak with this routine | am going to start moaelithe
section right above the front wheel.

There are two ways we can go about creating s portion of the car. One way is to just contidie
of the front section we just made. However, if yauwith that route you will run into problems ifyanirrored
the front as | told you to. The other way is to aadther plane instead of continuing off of thetfpart. If you
haven’'t mirrored the last piece you can just cargioff of that piece. If you want to go that difeat! just
want to warn you that if you mess up or somethinigad your control happens in which you have teetethe
whole piece you are working on you will lost a édtwork. Personally | do it in small separate pgejpest in
case something happens.

Alright, why don’t we continue with our car? Addgane in your side view by hitting the space bar
Add Mesh Plane. Then move it into place over the area atdh@ wheel then delete all but one vertex.
You may not be able to see the vertex in the intedew, but it's there.
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If you haven’t already, make sure the vertex israree of the corners or at the very least on athiag
is in your reference image. Then, as usual takevétréex and start extruding along the line that pat the
vertex on. Keep going until you have outlined ailldd in most, or better yet, all of the area ardwur wheel.

o
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Before continuing you may see that some partset#r are blocking your view of the piece you are
working on. This will probably happen throughout ttonstruction of the vehicle. The easiest wayxtthis
issue is to move the piece to another layer. Theenwou want to put the pieces together (which Wedw
soon) you can put them back on the same layer.

Since my hood and the front of the car is goingegon the way when | am in the front view | willsfu
move these to another layer. If you want to do, flist select the pieces you want on another lmyebject
mode and then hit ‘M’. A pop up should appear viitlenty boxes and one of them (probably the top iseft
already selected. To move the objects to anotlaregust select a different box. Then hit ‘Ok’.

Now whenever you are in object mode you can firedldlyer selection on the bar in each of the viewing

windows. To see the objects you just moved, jusicséhe same square you chose to move the piecést
view more than one layer, hold down the shift buthad click the layer you want to see.
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After the other pieces are out of the way, youmaw go and shape the piece to the reference images.
When you are done moving the vertices to the cosat we can mirror this piece then connect dguofront
bumper. Here is my finished piece for around theelh

EEE )
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Just like with the other two pieces, mirror ouresahd grab it to the other side of the car. Tohi® t
select all by hitting ‘A’ in edit mode. Duplicateg Ipressing Shift+D, hit M, and then hit X. Afteratthgrab the
new piece along the X-axis by using the G Key.

With both sides in place we can put the whole ftbnee pieces together. First, we want to makeethes
all one object. To do that, go into object mode s@leéct the very front piece and the two new pieeegust
made. Press Ctrl+J and select ‘Join selected masiég popup.

Next we have to actually put the pieces togetmeEdit Mode, go and connect the vertices that shoul
be in the same spot. In some cases you may fingdlaneed to make more vertices for one side.sboihaion
to this problem is to hit K with the edge that neeubre vertices selected. A popup should appear.wilb
want to select one of the Knife options. Of thesif&options there are Exact, Midpoint, and Multidtxact
and Midpoint will create one vertex, exact beingalky where the line you draw crosses the edgenadgoint
creating a vertex in the middle. Multicut is uselden you need more than one vertex.
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You may notice that the hood does not look like ih the right position compared to the rest &f tiar.
This is true and if yours is the same way do natryabout it just yet. We will go over adjustingeie separate
parts later on.

Doors and Windows

With this tutorial getting quite long, | will tryotshorten this up a bit and give you more to do.tkis
section | am going to create the doors make theovis. Let’s start with the doors.

Once again we will want to go into side view, adalane, and place it over the door. As before, we
want to delete all but one vertex and place theexewn one of the lines in your reference imagéethat start
extruding and follow the lines in the reference gmaWwhen you have gotten all the lines set uphHélwhole
piece in and then start moving the vertices ineodbrrect position from one of the other viewsavé my
completed door here. | have also done the mirrotkis image.
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While making your door, or even the mirror, you nfiagl that some of the edges seen from the side
view or another view may not be visible in any othiew. “How are you supposed to do those sectib¥s®
ask. Well, make your best guess. That may seenedwutithat is all it is. However, | highly suggésiking at
actual pictures of the vehicle you are modelingpbeMmaking a guess. Once it looks right to yountyau are
done.

Since you have gotten your door done, you can mihat to the other side. If you need a refresimer o
the run-down here it is: Edit Mode, Select the vehabor, press Shift+D, press M, grab your new maao
door, hit G, press X, move your new door into place

The next part and probably the easiest—along withbod—are the windows. Just ad your plane,
remove all but one vertex and move it over on efdbrners of one of the windows. I'll do the frevihndow
first. Windows are usually the quickest things toah the car or any vehicle. So if you feel likesghing is
going too slowly, usually making a window can mgke feel better. Here are all the windows excepttie
back one.
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As of now the front window is not really attachedanything. This will be fixed when you create the
rest of the car. Before moving on to the rest ef¢hr | will finish the rest of the windows.

17



By now I think you should be able to make the céstour car’s shell on your own. Use the same gbrt
techniques | have been using all along and youldHmifine. Please don’t expect quick results, ninddakes
time, especially if you want to get very detailéfid/ou have any questions or get lost somewheragreber
that you can go to the forum and ask any of yowstjans.

Filling In the Rest

So, we’'ve managed to finish up most of the shetiwfcar. Now is the time to fill in all of the gapnd
holes we still have in our car. Some of them amyfaimple to do, as with the spot pictured beldou can
even see how | extruded the mufflers.
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Now you will want to fill in all the holes. As shawabove a few only require an extrusion to make it
appear complete. Other places, such as the grdla &ttle different. Some vehicles have solid gidles that
can easily be modeled. However, other cars havwesreall detail. If your car has a lot of detailiggest just
using a texture when you start coloring your carthis situation you just want to make the gaplatsaind
smooth as necessary so that the texture will lammdgvhen it is applied. If your car has a bulkylgyilike the
Camaro, it is easier to just model it.

Now is time to adjust the edges of our separateegiel hese pieces are the hood, the doors, and the
trunk. Maybe you have more moving parts dependmbaw detailed you want to be. Typically, thergasng
to be a small gap that is around the edges of thieses. If you connect the pieces you will not theen and
your car will not look realistic in the end. To ttos we begin to connect all of the edges to tse aéthe car
like we have been connecting all of the other mece

When all of the vertices are connected go into facee and select all of the faces that are patteof
hood. Do not select any more or less faces that isha be the hood of your car. Once you have dbise
press Y. By pressing Y, you have taken the selemted and separated it from the rest of the cawn that we
have done this, the vertices match up perfectlgr@ls literally zero distance between the vertitesw all
you have to do is make a gap. To do this scal&dee down until the gap looks right.
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Now you can just do this same thing with the réshe pieces. If you want to go through the redhef
car and do the rest of the lines and gaps youTdamore you do, the more realistic your car wétbme.
Here, | have just done the doors, hood, and trDelpending on how good you are with texturing andemals,
you may be able to create the illusion of gapss@&tally | think a gap will be more reliable andieaso deal

with.
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Wheels and Tires

First off, | suggest opening up a new file for rabilg your wheel. For me, my computer slowed down
greatly when | was nearing the end on modelingctlveand | don’t want to wait through the lag. (Nytop
crashed from overheating once...) | gotta watch thlg pount | guess. Anyways...The great thing aboat th
wheels and the tires is that they have radial sytryn€his means we only have to create one secti@me
wheel and ‘Spin Dup’ it. If you don’t understandt me show you. Below | have an image of my wheel.

This wheel is split into five separate parts. Saal have to do is model 1%f the wheel. After that we
get to ‘Spin Dup’ it. Modeling the wheel can betdd harder than doing the rest of the car. Almadstays you
will only end up with a side view reference imalijeg the one above. This causes problems when ged to
create the depth. The best thing you can do incése is find some good photos and images to lbakd
estimate where certain points should be, mainlyethges. After that the rest can get filled in. Tgrigcess is
the same as the rest of the car, only you haveateergood judgment on where the key points are squpto
be.

So, once you are done with modeling the one sedtiicghe wheel, (I'm not worried about the
tire just yet.) you will want to change some sefsinvithin the ‘Mesh Tools’ panel. To get there gré9 while
in ‘Edit Mode’. Within the ‘Mesh Tools’ panel youilvneed to make sure that ‘Degr: ##' is set to 36d
‘Steps’ is set to the number of repetitions argaar wheel, in this case | would set it to five.
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After pressing ‘Spin Dup’, you should see a fullegh To finish it all up all you have to do is e/’
and select ‘Remove Doubles’. Assuming your edgesimap nicely the whole this should be connectedras
If you didn’t get it to match of perfectly (like mall you gave to do is manually get them to matphUsually
they vertices were close enough together that Idceeiect the two vertices that needed to be cdedepress
‘S’, press ‘0’, and remove doubles.

Now your wheel should be complete. Now we can nmvéo the tires. There are two ways you can do
it. You can use a texture later and just throw aylander or you can model it. | am going to monwt tires.
The first thing we have to do is find the treaddesyou want to put onto your car. My suggestiotoigo
online, search for tire treads or something and fire one you like. The image that you want shéndé#
something like below then use it to make a backgidmage in Blender.
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With that, you are going to make on segment otitieethat will be repeated over and over againl uinti
comes all the way back around to the beginnings fireans you have to make sure your one segmeoinig g
to fit with itself so you do not get any gaps. WHelid the tire it took some tweaking to make silmere were
no gaps present, so don’t worry if it isn’t perfdu first time.

When you have completed your segment we need te mako a circle. For this we will use a couple
of modifiers. First go into side view in object neoly hitting 3 and add a Bezier Circle. (Ad@urve Bezier
Circle) Now scale the circle up by hitting ‘S’ anthke it bigger until it looks about the right sfpe a tire.
Once that is done select the piece of tire treagjustemade and add the ‘Array’ Modifier and the @i
modifier. This is in the ‘modifiers section’ of thediting panel of the buttons window. (Hit F9 amabifthe
modifiers box)

In the curve modifier we want to add the name efdtrve that we just added so the tire tread krmow t
curve along it. For me it was called ‘CurveCircl€his goes into the ‘Ob:’ text line. You also midtave to
change the orientation of the treads. This is balmwtwo text entry lines. Mine was defaulted atbxit |
ended up changing it to *Y".
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Now just go into the Array modifier and raise tleeunt’ until the treads are all the way aroundltwog.
Don’t expect the ends to match up perfectly. Thencles of that are very slim. You will also havehange the
offset of the individual treads so they match uppBnding on the orientation of your treads, you walnt to
adjust the X, Y, or Z value under the ‘Constantseff or the ‘Relative Offset’. Just enable oneh&fh and
zoom in on the gap between the arrayed treadslaantye the value until they match up. Overlappimjces
will be removed later. To fix the gap in your tjtest scale the Bezier curve down until the endstmee

By now you should have a good looking tire. | knitwg wasn’t the most detailed tire tutorial bukiink
it gives you the general idea. Don't forget to gpple ‘Curve’ and ‘Array’ modifiers and remove the
overlapping vertices by going into ‘Edit Mode’, psing ‘W’, and selecting ‘Remove Doubles’. It sitbthen
give you a count of how many doubles it removedu ¥inal result should look something like this:
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At this point we have our wheel and our tires ti@d. Since tires usually go around wheels we wit |
stay in this file and import the wheel into thisecend put them together. To get the wheel intofileigo to
‘File Append or Link’ Then find the file that you savgalur wheel in, click on ‘Object’ and choose the
wheel. Once it is selected, click ‘Load Library’'dah should appear in the viewing window. All thetu have
to do now is fit them together. When you feel likey are in the right position, press ‘Ctrl+J’ tan them
together. Now save the file you are in and operfitbavith the rest of your car.

Now all you have to do is append the wheel andtiiee this file and put it into place. When it is i
place, duplicate it and do the rest of the wheadé¢se is my final car.

The modeling part of your car is now complete.tAlt needs to be done is the materials and tegturin
So go and start giving your car some life by givilngome color and put it in a cool environment.

For more tutorials, go to http://www.darkscarab.com/tutorials.html

If you have any comments or suggestions for this tutorial or future tutorials, please visit the forum at
http://www.forum.darkscarab.com
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