Arm Demo Rig with Caroline

1.

Purpose: This document will take you through the process of setting up a basic arm rig and then some.
Throughout this document I give precise movement measurements/directions. The placement of the bones does
not have to follow those measurements. The bone placements just need to look like what I am doing. Feel free to
use or not use those measurements.

Resources:

@ Royal Skies Speed Rigging Tutorials: Blender 2.82 Rigoing Tutorial (In 2 Minutes!!!) (youtube.com)

@ This series is great for those who want quick instructions. All his videos are 2 minutes or less. They can

be a little hard to follow but great for those who have short attention spans (like mel). They also use an
older version of Blender, but you can still follow them well.

@® Ryan King Art Arm IK Rigging: "Core Model" 2024 ZDX 0.9% APR + $389 Conquest/Lovalty Lease :15
(voutube.com)

@® A more in-depth tutorial on IK Rigging if you need longer instructions.

6.1. Setting up the bones for the arm

0. Be wary of Scene Units when rigging. We’re not going to adjust units for this lesson but be aware of what the
final program will be rendered in. For example, if you wanted to bring your rig-ed model into Unreal you
would want to change the default 1.000 metric to .0100 in Blender, BEFORE assigning your rig. If you change
the metrics after you complete your rig, your rig will become distorted. If you are just working in Blender, you
can leave your units as is.

Camera
Background

Active Clip

Unit System  Metric

Unit Scale 1.000000

Separate Units

1. Go to View>Viewpoint>Front
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6.1. Setting up the bones for the arm
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2. Go to Add>Armature>Single Bone
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4. Select the middle part of bone then press [G] and hold [Z] to move the bone up by 1.15 m
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6.1. Setting up the bones for the arm

Objects 142
> Joints  2/2
nes 141

N e e 4 S ..

A

5. Select the middle part of the bone then press [S] and shrink the bone to where the top of the bone touches the
neck (aka, shrink the bone to a scale of .470)

6. Go to View>Viewpoint>Left
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Setting up the bones for the ar
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Select the bottom circle of the bone, then press [G] and hold [Y] to move the bone left by .14m
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6.1. Setting up the bones for the arm

om
0.14 m

0Om

17, Global

9. Go to View>Viewpoint>Front or hit numpad [1]

ﬁ 'Y Edit Mode v | View | S Add  Armature

== Default

Left Orthograph
(1} Armature : E
Centimeters

Objects 1/2
Jaints 1/2
Bones 0/1

10. Go to the properties menu in the bottom right corner and select the Data tab . Then click the [ ¥] next to
the Viewport Display and check the box for “In Front.” This will let us view bones without our 3d model
overlaying it.
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6.1. Setting up the bones for the arm

Armature Armature.001

Armature.001

Pose Position

Bone Col

Bones

Assign Remowve
m Properties
n Paths

vort Display

» In Front
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> o Deform

vport Display

Om
0.14m
1.15m
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23002 m
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0.000014°

Length 047821 m

12. Select the top circle of the Spine bone. Press [E], then [X] and then move the new to right by .45 m
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6.1. Setting up the bones for the arm

0.45 m

0m
0m

12 Global

a.

b.
C.
d
e

13. Set up our new bone:

Select the middle part of our new bone so that it’s highlighted yellow.

Then go back to the Bone tab.

Rename the bone to “bicep.l”(l as in lion)

Click the [¥] next to Relations

Unselect the checkbox next to “Connected”

=1
-

i ‘W Ammature
(] :

=

L=

]

4,

bicep.l

» Transform

» Bendy Bones

« Relations

Y 1

Parent

Inherit Scale

~" Deform
port Display

n Properties

Armature.001 > *.. bicep.l

Connected
» Local Location
~ Inherit Rotation

Full

14. Select bicep bone and press [G] and move .23 m in the x direction and -.15m in the z direction
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16. Select bicep bone, tt e .035 m in the y direction
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6.1. Setting up the bones for the arm

om

0.035m

0m

17, Global

17. Go to View>Viewpoint>Front. Then select the far-right circle of the bicep bone. Then press [G] and
move .035 m in the z direction.

om
0m

0.011m

17, Global

18. Still selecting the far-right circle of the bicep bone, press [E] and then [X] to move the new bone .07 m
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6.1. Setting up the bones for the arm

0.07 m
om

om

obal
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6.1. Setting up the bones for the arm

19. Set up our new bone:
a. Select the middle part of our new bone so that it’s highlighted yellow.

b. Then go back to the Bone tab.
c.  Rename the bone to “elbow.l” (1 as in lion)

=- Pol

iy W Ammature > A Armature001 > %y elbowl

=) "\. elbow.l

| " » Transform
ud » Bendy Bones
& Relations

Parent . bicep.l
~ Connected

+ Inherit Rotation
Inherit Scale  Full

Bone Collections

Bones

» o Deform
» Viewport Display

» Custom Properties

20. Select the far right circle of the elbow bone. Then press [E] and then [X] to move the new bone by .345m

J‘mﬂﬂﬁaeﬁ“ﬁ%%

ST

el

0.345m
om

om

17, Global

21. Set up our new bone:
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6.1. Setting up the bones for the arm

a. Select the middle part of our new bone so that it’s highlighted yellow.
b. Then go back to the Bone tab.

c.  Rename the bone to “forearm.I” (1 as in lion)

‘W, Armature > ture.001 > % forearm.l

A forearm.l

-wn\’gg_l._—.— =

Parent

+C

~ Inherit Rotation

Inherit Scale  Full

Om
Om

-0.015 m

17, Global
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6.1. Setting up the bones for the arm

23. Go to View>Viewpoint>Top. Select the middle part of the Elbow bone. Then press [G], hold [Y] and move
0.006 m in the Y direction.

Om
0.006 m

Om

17, Global

24. Click the far-right circle of the forearm bone. Then press [E], hold [X] and move .11m in the X-direction. Then
set the Y-direction to .02.

0.11m
0.02 m

om

17, Global

25. Set up our new bone:
a. Select the middle part of our new bone so that it’s highlighted yellow.
b. Then go back to the Bone tab.
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6.1. Setting up the bones for the arm

c.  Rename the bone to “hand.]” (1 as in lion)

& Armature.001 > % hand.l

Parent %y fc

+ Coi

+ Inherit Rotation
Inheri e Ful

Bone Collec

Now on to the hand’s fingers!

6.2. Setting up the bones for the hand’s fingers

For the fingers, I am not going to be giving as much precision in movement measurements since there’s quite a
few bones in a small space. Tty your best to match the circles of the finger bones to the finger joints and tips.
Again, this doesn’t have to be perfect, just close enough!

1. Clicking on the center of the hand bone, press [Shift]+[D] and drag your duplicated bone to the pinky (approx.
move .125 m in the x-direction and .08 m in the y-direction.

@ This is an alternative to creating a disconnected but still parented bone.

2. Click the far-right circle of the new bone, then hold [G] and move circle to first pinky joint (approximately
move -.07 m in x and -.004 m in y)
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6.2. Setting up the bones for the hand’s fingers

-0.072848 m
-0.004415 m
om

12, Global

3. Now click the far-right circle of the new bone and extrude to the mid-pinky joint (approx. .03 m in x
and .012 miny)

0.027594 m
0.011957 m

0m

17, Global

Page 15 of 34




| Arm Demo Rig with Caroline

6.2. Setting up the bones for the hand’s fingers

4. Extrude the far-right circle of the new bone to the pinky tip (approx. .03 min x and .012 m in y)

0.029808 m
0.012775m

Om

12, Global

Now, while holding [Shift] select all three of the pink bones. Then hold [Shift] + [D] and drag the bones over
to the index finger.

0.032193 m
-0.040471 m

om

17, Global
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6.2. Setting up the bones for the hand’s fingers

6. Repeat this for the next two fingers (middle and pointer).

7. Now click on each of the circles of the new bones to match up the bones’ circles to knuckles, joints and
fingertips.

@ (Press [G] or use the move tool in the sidebar “ to move a circle after clicking it.)
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6.2. Setting up the bones for the hand’s fingers

8. Change your transformation pivot point to Median Point

User Perspective
(1) Armature : pinky_mid.l

Objects  1/2

JJoints 4] 27 dian Point

e 3/20 # Active Eleme—"
p

A File Edit Help Layout
@

v ¥ Edit e - Armature 12 Global ~
itation: - Default

Top Orthographic
(1) Armature : hand.1.001
Centimeters

Global

Local

Mormal
Objects 1/2 Gimbat
Joints 0f23

Bones 0f17
Curso

L Parent

10. Hold [Shift] and then select the three bones of the pinky finger. Press [S], then [Z], then [0] and finally
left click. This will straighten the boned out. Repeat for the other three fingers.

\
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6.2. Setting up the bones for the hand’s fingers

11. Hover your mouse over one of the pointer bones and press [L]. (This selects all the bones and is alternative to [Shift]
selecting) Hold [Shift] + [D] and move bone over to thumb. Adjust the circles of the new bone to match the
joints and tip of the thumb. The root thumb-bone will go more into the hand than the previous finger bones.

12. Rename all the bones:
a. Select one bone at a time

b. Go to the properties menu

c. Then go to the Bone tab . and rename the fingers as follows (1 as in lion):
@ Pinky Finger: pinky_root.] > pinky_mid.l > pinky_tip.]

Index Finger: index_root. > index_mid.l > index_tip.l

L

@® Middle Finger: middle_root. > middle_mid.l > middle_tip.l
@ DPointer Finger: pointer_root.l > pointer_mid.l > pointer_tip.l
[ ]

Thumb: thumb_root.] > thumb_mid.l > thumb_tip.l

Page 19 of 34



Arm Demo Rig with Caroline

6.2. Setting up the bones for the hand’s fingers

‘W Armature

Armature.001

Pase Position
Bone Co

Bones

Assign Remove

m Properties

Display As  Octahedral
Show Names
« Shapes
«* Bone Colors

In Front

Relations

13. Rotate your view out of the top view by holding down the middle mouse button. We can see that some of the
finger bones are not contained inside of the mesh. Let’s go back to the properties menu in the bottom right

corner and select the Data tab . Then click the [ V] next to Viewport Display and un-check the box for

“In Front.” Now we can clearly see which circle joints are contained in the hand and which aren’t.

Rest Paosition

Deselect

A File Edit der Wind gy

= Armature

Drientation: e+ Default ~  Drag:

User Perspective
(1) Armature : thumb_mid.l

Objects 1/2
Joints 127
Bones 0/f20

AIrsor

Parent
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6.2. Setting up the bones for the hand’s fingers

15. Now move each of the circle joints of the finger bones so that they are contained in our mesh as best as
possible (it’s okay if the bones aren’t perfectly inside). Select a circle ioint, then press [G] and then [Z] to move

it up and down. You can also use the move tool in the sidebar

16. Go back to the Data tab . in the properties menu and re-check the box for “In Front.” Move the circle
joints to try to get them in the middle of the fingers.

Top Orthographic
(1) Armature : hand 1.001
Centimeters

Objects  1/2
Joints 0/23
Bones  0/17
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6.2. Setting up the bones for the hand’s fingers

18. Select all the pinky bones (either using [L] or [Shift]-select). Press [S], then [X], then [0] and left click to
straighten the bones. Do this for all the over fingers, including the thumb.

o et i
_ g-,’!g.'gm-——- ‘3"

Now we have the base bones for our arm and hand! 1 et’s connect our 3d model to these bones to get them moving!

6.3. Automatic Weights, Armature Modifier and Inverse Kinematics

1. Press [Tab] to go back to Object mode. Select the mesh and then select our armature (the bones). The Press
[Ctrl] + [P] and then select “Automatic Weights.”

2. If you go to the properties menu and click on the modifier tab . You can now see there is an armature
modifier. This is what “connects” the model and the armature together.

3. Click on the armature and go to pose mode by pressing [Ctrl]+[Tab]. Try rotating press [R] or use the rotate

tool in the sidebar H some of the bones around for fun to see what we have. You’ll find that it is awkward
to use and a little funky.
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6.3. Automatic Weights, Armature Modifier and Inverse Kinematics

4. Let’s correct that funk! Start by pressing [A], right click and then select “Clear User Transformations.” That will
move our bones back to their original pose.

Clear User Transforms

transforms

5. Next let’s address the hand funk. Go to edit mode by pressing [Tab]. Then click the pinky root bone. Go to the

properties menu, go to the Bone tab and then change the parent to “hand.1.” Do this for the rest of the
fingers. We could have set this up when duplicating the bones, but I forgot! Mistakes will happen, and we can
usually fix them. ©
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W, Armature > & Armature.001 > . thumb_root.l

'\. thumb_root.l

» Transform
] » Bendy Bones
& - Relations

Parent '\. hand.l
Connected
~ Local Location

~ Inherit Rotation

Inherit Scale  Full

Bone Collections
Bones

» o Deform
» Viewport Display

# Custom Properties

elbow_ik.l

bone. Press [S] and scale to .2 for x, y and z.

7. Select the elbov
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6.3. Automatic Weights, Armature Modifier and Inverse Kinematics

0.200
0.200
0.200

17, Global

8. Still selecting the elbow_ik bone, press [G] and move the bone .72 m for X, .95 m for Y and -.6 m for Z.

9. Still selecting the elbow_ik bone, press [R], press [X] and rotate -90°.

10. Select elbow_ik bone and press [Shift]+[D]. Move the bone .9 m in x-direction and —.29 m in y-direction.
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6.3. Automatic Weights, Armature Modifier and Inverse Kinematics

0.9 m
-0.29 m
om

17, Global

11. Selecting the new bone, press [R] and then [Z] to rotate -90°

|=* MNormal

12. Go to the properties menu and go to the Bone tab . Name our bone “hand_ik.I” ( as in lion).
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6.3. Automatic Weights, Armature Modifier and Inverse Kinematics

Armature Armature.001 > * hand_ikl

hand_ik.1l

> Transform
» Bendy Bones
Relations

Parent

+ Local Location

Bone Collections

Bones

W, Armature > Armature.001 > Hy el

13. Staying the bone tab, uncheck the deform option as

well. Select elbow_ik and uncheck deform as well. N cibow it

> Transform

Parent .

+ Local Location

Bone Collections

Bones
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6.3. Automatic Weights, Armature Modifier and Inverse Kinematics

14. Create IK modifier for forearm:
a.  Go to pose mode by pressing [Ctrl]+[Tab]
b. Select the forearm bone

c. Go to the properties menu and then the Bone Constraints tab .
d. Click “Add Bone Constraint” and select “Inverse Kinematics”

Lock To 3D Cursor
Camera tc
iy W Amature A forearm.l
3D Cursor
Add Bone Constraint

XYZ Euler
»> Caollections

> Annotations

15. Setup IK Modifer:
a. Set Target to be Armature
Set bone to be hand_ik.] ol s
Set the next Target to be Armature Bone hand_ik.l
Set the next bone to be elbow_ik.1 Pole Target Armature
Set Pole Angle to be -180° Bone elbow k.l
Set Chain Length to be 3

< T O

Iterations
Chain Length
~ Use Tail
« Stretch

Weight Position & 1.000

Rotation

Influence 1.000
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6.3. Automatic Weights, Armature Modifier and Inverse Kinematics

16. Create Copy Rotation modifier for hand:
a. Select the hand bone

b. Go to the properties menu and then the Bone Constraints tab .
c. Click “Add Bone Constraint” and select “Copy Rotation”

1.000
1.000

R Armature > " hand.l

Add Bone Constraint
Clamp To

* Damped Track A, Armature

etch To

= * Track To Shrinkwrap

17. Setup Copy Rotation Modifier:

Copy Rotation

a.  Set Target to be Armature
b. Set bone to be hand_ik.]

Target W Armature

Bone %y hand_ik.l

Order Default
Axis
Invert

Ml

Target

Cwner

Influence 1.000

Now our rig is becoming less funky and more funky fresh! ©

@ We can start to get some pretty decent poses and we don’t have to rotate every bone to achieve this

because of Inverse Kinematics. When you move the hand_ik bone the rest of the arm will “follow.” To
rotate the bicep/elbow use move the elbow_ik bone up/down or left/right for desired position.

Depending on your goals, our rig might already meet your expectations.
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6.3. Automatic Weights, Armature Modifier and Inverse Kinematics

@® However, Certain poses still look a little janky:

@ Next sections will try to address these issues but we’ll consider these as “extras” for our in-class time.

6.4. Clean up: Weight Painting

1. Press [Tab] to go back to edit mode. Select the armature. Then hold [Shift] and select our model. Then change
object mode to weight paint.

R} Weight Paint

Triangles 1,16%9/1,169

2. Hold [Ctrl]+[Shift] and select the bicep bone. You will see what looks almost like an infrared. The Redder a
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6.4. Clean up: Weight Painting
spot, the more that spot is controlled by our bone. The bluer the spot = less control.

rd
3. Select the paintbrush icon . in the top left. Set weight to 0 and strength to .4

Drraw Weight 0.000 Radius 50 px -_’ Strength 0.400

(24

s User Perspective
& ron
(3%]) Cube.001 : bicep.l

¢ Objects 2/2

4. Go ahead and paint around that crease and see its effect. You can also try switching bones and weight amounts
to fine tune. Maybe try fine-tuning the fingers. It’s going to be hard to get this to look quite right with just
weight painting though. Weight painting can be helpful, especially with fingers, but, in most circumstances to
really address these twists we either need additional bones or shape keys. It can be very easy to waste time in
weight painting for minimal result,s so be wary...

6.5. Clean up: Shape Keys

1. We’re finally going to do some 3d modeling. Go to Object mode by pressing [Tab] and select the 3d model.
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6.5. Clean up: Shape Keys

R . .
next to it

0.00

0.00

0.00

0.00

%7~ Cube.002

3. Go to the data tab . and under Shape Keys,

click the plus to add the basis key and then click
the plus again to add a shape key. Rename this i Spnc
shape key to wrist_twist_1. Set its value to 1. 2 .

Vertex Groups

(@ wrist_twist_1

[
~" Relative
falue

Range Min

Max

S
2. Go to the modifier tab . and turn on the cage for the armature modifier by clicking the triangle and square

mature

Add Maodifier

¥ Clipping
e ¥ 0.001m

\rmature

W Armature

1.000 =]

1.000
0.000
1.000
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6.5. Clean up: Shape Keys

4. Selecting the mesh, go into edit mode by pressing [Tab]. Make sure you are currently selecting wrist_twist_1 in
the data tab. You can start to play around in edit mode to smooth it out. I would recommend selecting a
circumference of rings around the wrist (press [Alt] on an edge) and adjusting it by moving [G], rotating [R]
and scaling [S]. Use the hotkeys for this, it will be easier. You can also go into sculpt mode and play around to

make it look better. I would recommend elastic deform and smooth I,

1.000
1.000
1.000 .
W, Cube001 > % Cube002
L
roups

2 Spined

& Relative
Value 1.000
Range Min 0.000
1.000

Vertex Group 5§

This looks decent, especially in comparison to the o3 P~ Cube.002
before. The only downside is we would manually
have to adjust this value when animating. However,
there is a way to automate it: drivers! In shape keys,
right click on 1.000 value with wrist_twist_1
selected and then click “Add Driver.”

Vertex Groups

HERRE

1.000

7 Reset to Default Value

Data Path Position

Full Data Path

w Driver

Jnline Manual
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6.5. Clean up: Shape Keys

6.

Set the following value for the driver:

Expression: abs((var)*1.5) if var <= 0 else 0
Object: Armature

Bone: hand_ik.]

Type: Y Rotation

Mode: Auto Euler

Space: World Space

This will get okay automation, I just quickly
whipped up the expression, but it needs fine tuning,
The wortst things about Shape Keys/ Drivers are
this expression. They are in python math
expressions. They are gross! You can experiment
with different values for the var and use an equation
calculator website to create expressions. Again, if
drivers are too scary, you can always manually set
the shape key value while animating. As you get
more into animating, drivers will become a necessity
to save time.

~" Driver:

Scripted Expression

+ Add Input Variable

v war

‘W, Armature
4. hand_ikl

Y Rotation
Auto Euler

World Space

-0.595 (-34.17)

Update Dependencies

Show in Drivers Editor

Outside of shape keys and weight painting, there are also corrective bones for shoulders and elbows. For the
sake of time and sanity, we are going to end it here. We have already covered the building blocks for corrective
bones which would be creating bones, weight painting and drivers. Royal Skies YouTube Channel should still
have quick overview videos on corrective bones. His channel is mentioned in the references at the very top!

Also, the reason we were previously naming all our bones with .1 (as in lion) is to duplicate them to the other
side symmetrically.You can do this by going to edit mode for your armature then in the top go to armature
then click symmetrize! You can feel free to take what we made today and copy and paste it into your own
projects! You can also feel free to use the 3d model in whatever projects you would like! It’s nice to have a

hand reference.

Fun fact, the hand/arm we are working with was modeled after my own arm! Now you will always have a piece

of me. ©

- Caroline
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