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User Interface -
Highlights

Only minor GUI changes

@ File Edit View Operation Tools Window Help

| Main.Study.InitialConditions ~ | Execute
Model Tree Code Editor Code Editor 2 Model view
v Main standingModel.Main.any .
i }HumanMode!
> [J Config 1 #include "libdef.any"”
» [J Anthropometric 2
> (3 Mannequin 3 Main =
> [ BodyModel 4 1
> [ Calibration 5 /1 Bodytiodel .
6 BodyModel configuration:
> 3 strengthParame
- 8 7 #include "Model/BodyModelConfiguration.any”

> [ ScalingLaw

3
» O Scaling 9 // Include the Human model from AMMR
» [0 DefaultMannequ 10 #include "<ANYBODY_PATH_BODY>\HumanModel.any”
[0 BodyModelWithD: 11
> [ Model 12 // Define your models posture or movement
> [ Study 13 #include "Model\Manneguin.any”
> [ RunApplication 14
» [ DrawsSettings 15 /{ Compose the model used by the study
16 AnyFolder Model =
17 {
18 // Center of Mass (COM) pesition in the ground YZ plane
HumanModel 19 // €COM balance driver can be excluded with:
28 /{ #define EXCLUDE_COM_BALAMNCE_DRIVERS
AnyFoIder ii AnyVector CenterOfMassXZ = {8,8};
23 // Positioning of the right and left feet.
24 // Ground-foot constraints can be excluded with:
25 // #define EXCLUDE_FOOT_CONSTRAINTS
26 Environment.GlobalRef.RightFootPrint = {
27 AnyVec3 HeelPosition = {-8.@8, @, @.14};
28 AnyVec3 ToeDirection = {1, @, @.1};
29 I
3e Environment.GlobalRef.LeftFootPrint = {
31 AnyVec3 HeelPosition = {-8.88, @, -8.14};
32 AnyVec3 ToeDirection = {1, &, -8.1};
33 I
34

35 /{ Include the body part of the Human model Chart view Output

Enldnn 2Dnduttadal _ Anl Badiiiadal .

Model Load (23/23)

Folder Tree ® «
® Input
& libdef.any
[ Model
& BodyModelConfiguration.any
B CreateVideo.any
B DrawsSettings.any
B Environment.any
B GRFPrediction.any
@ JointsAndDrivers.any
B LeftFootDrivers.any
& Mannequin.any
@ RightFootDrivers.any
@ RunAppSequence.any
B videoCamera.any
O Output
B standingModel.Main.any

Teaser: New user interface in AnyBody 9
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F] AnyBody, Beta - Standard License - DAAMMRs\ammr-spine2\Application\BxamplesiThoracic.. — O X
o - ~ .
File Edit View Operation Tools Window Help
Rl I e W) AS 51 55 Blload | #» RunApplication
e - - - - = . e EE R
F 3 Reploy: fufl [ R B | o
Active Teols: [P]Main.HumanModel: Configuration
Model = 2% Thoracic mainany <+ x| Model View 1 &
.- Madel Files w#include “../libdef.any” Model View 1 Chart 1 Data View &
c>ENY @ #include "<ANYBODY_PATH_MODELUTILS>/ | [ay, T D)1y #
v 178 ok
. = 1 Main : u
# W HumanMadel Main = { H
- + 18 Model 8
0 Study
# % RunApplication // New flexible thorax is enabled {1
DrawSettings #define BM_TRUNK_THORACIC_MODEL _T E

//  #define BM_TRUNK_CAVITY_MODEL _C

#define BM_LEG_MODEL OFF

I
Loaded - Main file Ln1 Col 1

Information —an
-—
No object selected in tree  OUWPUE
- view. Please select an object Loaded successfully.
Elapsed Time : 9.444000

to view Object Description

| Ready

H Igh | Ights AnyBody 8 Iook.s“fn.ds..;c.lymthe same

Only minor GUI changes

A few new buttons:

AnyBody, Beta - Standa

i ] i ] Model
File Edit View Operatit

XA I
EF HF R repl

—

Model Files
€ > Y

E;Yl’\/abv

Input
1anM OUtF’“t . .
tel | concise view New Model view Interactions:

[
Y Advanced Attributes 14

e » CTRL+DoubleClick: Center view
> Shift+DoubleClick: Zoom and center




* Trailing commas now allowed in AnyScript

AnyString MylList = { In vectors,
“eleml’, matrices
"elem2", d i
IIelEmS", an IStS

I

User Interface - |
AnyString Segments = arrcat(
i ? {"Humerus","Ulna", "Radius"}, In function
H Igh | |g htS {"Scapula”,"Clavicula"},

); arguments
Only minor GUI changes '

AnyScript

# Trailingcommasin lists
© * New features for Class templates

# Class template imports

> No longer restricted to outside Main={ scope
#include "MyModelTemplates.any"

MyModelTemplate Model( ) = {
/...
}s

o Much easier to reuse code with class templates




User Interface -
Highlights

Only minor GUI changes

AnyScript

‘4 New Installer

Select Setup Install Mode X

A AnY| Select install mode No need
L

AnyBody 8.0 Beta can be installed for you only, or for
A N Y all users (requires administrative privileges). tO Ca I I IT

etup o @

= Install for me only (recommended)

AnyBodySetup.8.0.1.exe % Install for all users

Cancel
> Much faster install/uninstall e Ty

% Si I e n t i n S t a I I a ti O n S Select the additional tasks you would fike Setup to perform while installing AnyBocy 8.0 Beta, then click Next.

B Associate AnyBody with the .any file extension

Associate AnyBody with the .any file extension

Setup - AnyBody.8.0.0 Beta (19744) =

Completing the AnyBody 8.0
Beta Setup Wizard
Back Next Cancel

Setup has finished installing AnyBody 8.0 Beta on your
computer. The application may be launched by selecting the
installed shortcuts.

Click Finish to exit Setup.

- Launch AnyBody.8.0 Beta

| Finish



New features in AnyBody &

ANYBoDY

TECHNQLOGY

e Better Performance:

o Faster load times

o Faster model simulation times

o Much more robust FDK simulations

* New Advanced Features for Body Modeling

1. Fatigue/metabolism modeling support
2. New Inertia Objects based on Geometries
3. New Volume kinematic measure

AnyInertiaSolid BoneInertiaObject = {
AnySurfSTL surface = {
FileName = ..BoneDraw.FileName;
AnyFunTransform3D &scale = ..Scale;

s

}s

BT InverseDynamics

-®_ MaxMuscleActivity
e MaxRecruitedActuatorActivity
@ MetabolicModel

1 ....gat Pmet

% _ FatigueResetOnStart

3' P FatigueModel
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Feature: Splitting Recruited forces

e Recruited forces are the foundation of AnyBody

e All Recruited forces were modelled as “muscles”

New in AMS 8:

o Distinction between real and artificial muscles

“Residual forces:
Very weak
artificial muscles

-)é? AnyRecruitedActuator l XN AnyMuscle

o Ground reactions o Muscles
o Residualsforces o Physiological actuators
o Other

»» Kinematics

»» InverseDynamics

B VaxMuscleActivity

gat MaxRecruitedActuatorActivity
@ MetabolicModel
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Volume Weighted recruitment

* New recruitment criterion.

Polynomial recruitment criterion:
* Solves the “muscle discretization” problem. n

M\
=y (&)
K h=r \ Cf1>f3:f4+fs = )l

Minimize
muscle activation
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Volume Weighted recruitment

* Solution -> Volume weighted recruitment Weighted by Muscle volume
n fM D
MY — Sl
* This is now natively supported by AnyBody JF) = N.
. l
=1
=1~ Criterion

@ Type MR_Constant
--------- ° MR Volume

gat Power .
9, UpperBoundOnOff MR_UserDefined

e Still experimental:
o Not all muscles have a volume in AMMR 3
o How should Recruited-actuators be weighted
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Feature: Object pointer improvements

* Many classes now accept AnyFolder& Foot_Reference

= Leg.Seg.Foot;
object pointers instead of
references. AnyObjectPtr Foot_Pointer = &Leg.Seg.Foot;

Example: Center of Mass mesure AnyKinCoM

EXphC't references no AnyKinCoM CenterOfMass = {

longer necessary

AnyKinCoM CenterOfMass = { All objects are
RefFrames = ObjSearchRecursive( &...BodyModel, "*", "AnySeg"); found with a

#if BM_ARM_RIGHT
AnyFolder &RightArmSeg = ..Right.ShoulderArm.Seg;
#endif

#if BM_ARM_LEFT
AnyFolder &LeftArmSeg = ..Left.ShoulderArm.Seg;
#endif

b search function
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Feature: Object pointer improvements

* New functions for pointer arrays

Model x| Information o0
et segments______§
o ObjGetParent(..) € >N Y I -

R . @ AngularAxis AnyObjectPtrArray ( AnyObjectPtr[72]
ObjRefResolve(..) "y o ConfigVar/ConfigVar )
o ObjFilterByClass(..) B Modal T
; . odel Tree:
° ObjFllt er'ByName( .o ) 0] &Pelvisseg I Main.HumanModel.BodyModel.Interface.C
[1] &SacrumSeg
° Obj Filt erByVa lUE( o ) [2] &L55eg AnyScript Location:
. (3] &l4Seg BodyModel.any (Line: 188) i
o : |
ObjSearch(..) ] &350 - <
¢ ObjseaPChReCUP51ve( o ) [3] &L2Seg {Trunk.SegmentsLumbar.PelvisSeg, ;
(6] &L15eg Trunk.SegmentsLumbar.SacrumSeg, (
Model th ree [7] &SkullSeg Trunk.SegmentsLumbar.L5Seg, l
. [+ 7 [8] &C1Seg Trunk.SegmentsLumbar.L4Seg, i
expa nds pointer [+ [9] &C2Seg Trunk.SegmentsLumbar.L3Seg, (
=7 [10] &C3Seg Trunk.SegmentsLumbar.L2Seg, t
arrays @t Trunk.SegmentsLumbar.L1Seg, l
viewRefFrame :unk.SegmentsCeNicalipine.SI;uIISeg, ol
s C e kS tsCervicalSnine. €15
|

Pointer arrays are

links in information
window
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TECHNOLOGY

New Ligament Models

* New Ligament model often found in literature Linear

region

AnyLigamentModelQuadLin MyLigament = { Force [ )
L6 = 1.30; // Slack length
eps@ = 0.2; // Strain where F1 is valid
epsr ??= eps@; // Calibration reference strain initiated to be eps©
AnyVar F1 = 1000; // Force in the ligament at strain eps@
k = F1 / epso;

}s
I
|
* New calibration option for ligaments i
o Allow for calibration at a reference strain g, (epsr), Lo ©o Strain (g
instead of slack length (LO). e
Quadratic

region




Model repository

#+ Highlights from AMMR 3
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Unified trunk model

Different

posture

e Preparation for the detailed thoracic model in AMMR 4

e Unified/common dataset of the whole trunk.

New lumbar spine i
rhythm

Pelvis from Trunk
datasetis now the
defaultin all models

More pelvictilt
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New updated Leg Model (TLEM 2.2)

e Compensation for non-neutral
scan of original cadaver dataset

* New alignment of the shank

o Rotation around the tibia long axis

o New knee/ankle axis in the shank
frame.

Credit: Dr. Enrico de Pieri,
- Upcoming publication on improving and
validatingthe TLEM 2 leg model.
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New updated Leg Model (TLEM 2.2)

New wrapping for calf muscles

Equal moment arm for
all calf muscles

Credit: Dr. Enrico de Pieri, \*J

- Upcoming publication on improving and
validatingthe TLEM 2 leg model.



ANYEODY
New updated Leg TLEM?2.2

TECHNQLOGY

e Updates to the ankle complex:

o Updated ankle joint axis based on talus
geometry.

* Preparation for new three segment
foot model.

Improved
| T | alignment of tibia-
=== ' o talus-calcaneus.

A lignment
r, and hindfoot 2
mee-‘”'“”“’ma:gma'dm hindfoot, in bilateral PO®
normal, we
of the ’
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Planned updates for foot model

Rigid foot model (current):

Rigid foot with toe flexion:
o Better fidelity for MoCap

Detailed foot model: ° °

o 26 segments

o Based on Glasgow-Maastrict Foot Model

o For detailed foot research

Work in progress
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New Model Documentation

https://anyscript.org/ammr

‘K}New highlights

"' InPrivate AMMR documentation! — AMM X —|—

e, & anyscript.org

{ANY The AnyBody Managed Model

MODEL REPOSITORY
Tools Repository
Examples and applications
Getting Started v ‘ 1
New in AMMR 3.0.0-beta
C|aSS tem p'&tES A Gallery of examples v L ~ J
Update models to AMMR
3.0
Open body models
Body Models All models are open and editable with the AnyScript model language
Qverview v Configurable Human model
Configuring the Body v Configure and combine different body models into a full body model
Model
Lots of Application examples
Tool
oo Gallery of example models provide a good starting point for modeling
Class templates V]
Community effort
About . .
Guides Models are combined effort of many research groups over two decades

Creating a Human model The AnyBody Model Repository (AMMR), is an unique open library of musculoskeletal models and

f h
C hang E|Og rom serate examples ready to be used with the AnyBody Modeling System. The AnyBody Managed Model Repository

Introduction to Scaling v

consists of two parts:

The AnyMoCap v
F k -
ramewer W Body Models & Example gallery Q Model Configuration
About The human body models Lots of applicaiton examples Information on how to
which can be customized showing how the bod configure the body models,
Changelog 9 Y 9 y
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Migrating models to AMMR 3

* Detailed guide on porting old models

AnyBody 7.4 AnyBody 8

[, wox ) @ Update modelsto AMMR 30— X+

=y . = .
(1 https://anyscript.org/ammr/beta/migration.htm!

= Qs

{AN Y} Update models to AMMR 3.0 Body Models Body Models

Models created earlier versions of AnyBody may need to be updated to work with AnyBody AM M R 2 ,4 AM M R 3

7.5 and the new model repasitory (AMMR 3.0).

Examples and applications

This document outlines important changes which may break older models or change results.

Update models to AMMR 3.0

ocument for a list of concrete errors and deprecation

hem.

Overview ~
Configuring the Body Model v M
odel changes

New models
Class templates Y| Trunk and pelvis neutral posture
Guides The trunk medel in AMMR 3.0 changes which posture is considered neutral. This was done in
Creating a Human model from preparation for a new detailed thoracic model which will be available in AMMR 4.0. Pelvic tilt
scratch for the model has been updated as well as the the neutral orientation of the thoracic

: segment.
Introduction to Scaling v

ANYBODY TECHNOLOGY
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Porting old models AnyBody &...

Old Models, and old AMMR:

: : AnyBody 7.4 AnyBody 8
. Expect deprecation warning... YECEY

Body Models Body Models
AMMR 2.4 AMMR 3

AMMR version detected : 2.4.4

'System.Compatibility. AnyBody75_AMMR24_CompatibilityOnOff' set to :On’

WARNING(SYS7):  : AnyBody75 AMMR24 CompatibilityOnOff : Compatibility mode auto-detected :
- AnyMuscle:MuscleModel is renamed to '_MuscleModel' to avoid conflict with AMMR definitions.

It is recommended to update to a newer AMMR, or set this compatibility-mode to 'Off' and fix conflicts i
Parsing...

Constructing model tree...

S New models
NOTICE(SYS3) : DiagnosticMuscle2.any(13) : PosMuscle : AnyGeneralMuscle : Deprecated class : The '‘AnyGeneralMuscle’

NOTICE(SYS3) : DiagnosticMuscle2.any(21) : NegMuscle : AnyGeneralMuscle : Deprecated class : The 'AnyGeneralMuscle
WARNING(SYS4) : Jntany(226) : Measurel.NormedMeasureOnOff : Deprecated object/member
‘NormedMeasureOnOff', 'Base’, and 'Exponent’ are deprecated. It is recommended to use class ‘AnyKinMeasureExpComb' to d
WARNING(SYS4) : Jntany(389) : ScapulaTSThoraxMeasure.NormedMeasureOnOff : Deprecated object/member
‘NormedMeasureOnOff', 'Base’, and 'Exponent’ are deprecated. It is recommended to use class ‘AnyKinMeasureExpComb' to d
WARNING(SYS4) : Jntany(226) : Measurel.NormedMeasureOnOff : Deprecated object/member
‘NormedMeasureOnOff', 'Base’, and 'Exponent’ are deprecated. It is recommended to use class ‘AnyKinMeasureExpComb' to @
WARNING(SYS4) : Jntany(389) : ScapulaTSThoraxMeasure.NormedMeasureOnOff : Deprecated object/member
‘NormedMeasureOnOff', 'Base’, and 'Exponent’ are deprecated. It is recommended to use class ‘AnyKinMeasureExpComb' to @
Evaluating constants...

Configuring model...

ANYBODY TECHNOLOGY
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Porting old models AnyBody &...

Old Models, and old AMMR:

AnyBody 7.4 AnyBody 8

. Expect deprecation warning...

Body Models
AMMR 3

Old Models + new AMMR (3.0)
v/ Simple models are OK

ACompIex models needs changes -“ New models

ANYBODY TECHNOLOGY
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Follow model development on GitHub

https://github.com/anybody

e Contribute any changes and fixes: G0 o [Ofim s

< C 0

= O AnyBody / ammr Q + - ||[O] 1} @.0

AnyBOd y / a m m r <> Code 17 Pullrequests 7 ® Actions (@ Security |~ Insights 3 Settings

ANY gmmr  Public 57 Edit Pins = @ Unwatch 7 ~ Y Fork 4 - Starred 9 -

¥ master ~ '3 S Go to file + About b
* Next version of AMMR (v.4) is available now: T s, | CPENIAYof muscuoseletl

SCE T R e models and examples ready to
be used with the AnyBody

.devcontainer remove unused init p... 2 months ago Modelling System.
.github Bump the dependen... 2 weeks ago & anyscript.org/ammr/beta
AnyBOdy A M R4 BEta Application Tlem foot fixes3 (#883) 2 weeks ago multibody-dynamics anyscript
musculoskeletal-models anybody
Body Update AMMR 2.44 ... 2 days ago
0 Readme
Docs Update sphinx theme. 11 hours ago
° &3 View license
’0’ N eW Th O ra C I C l I l Od e | Tests Fix deprecation warni... 4 days ago A~ Activity
. Cust § ties
Tools Fix hardcoded BVH_... 2 weeks ago B Custom propertie
0” N bd i | l I I d | ¢ 9 stars
* eW a OI I l I n a p ress U re 0 e [} .editorconfig Add .editorconfig file... last month ® 7 watching
% 4 forks

O .gitattributes Update .gitattributes last month

“*Foot models are coming . .

.gitignore 2 weeks ago

[ AMMR.version.any Update AnyBody ver... 2 weeks ago Releases 9 o
B e R IR . T e e B R B e B U

ANYBODY TECHNOLOGY
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New Thoracic Model

* Model in development and validation

e Available on GitHub:
https://github.com/anybody/ammr4-beta

* Multiple papers underway:

1. Shayestehpour, H., Rasmussen, J., Galibarov, P., Wong, C.: An articulated spine and ribcage kinematic
model for simulation of scoliosis deformities. Multibody Syst. Dyn. 53, 115-134 (2021).
https://doi.org/10.1007/s11044-021-09787-9 (Published)

2. Ageneric detailed multibody thoracic spine and ribcage model. Hamed Shayestehpour, Sgren
Terholm, Michael Damsgaard, Morten Lund, Christian Wong, John Rasmussen, Multibody Syst. Dyn.

3. Ageneric detailed multibody abdominal and diaphragm model. Hamed Shayestehpour, Sgren
Terholm, Michael Damsgaard, Morten Lund, Christian Wong, John Rasmussen, Multibody Syst. Dyn.

4. Kinetic investigation of a thoracolumbar spine model including the ribcage. Hamed Shayestehpour,
Mohammad Amin Shayestehpour, Christian Wong, John Rasmussen, Journal of Biomechanics.

2,3,4: Not published yet.



https://github.com/anybody/ammr4-beta
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Spine DoFs

+ 12 thoracic vertebrae

‘ + 36 rotational DoFs % Key hlghllghts

\‘:*‘.f’:f// 1. Detailedribcage simulations
o since ribs and sternum are
N separate
A ‘,3\"» '_/g, 2
(2 Vo L& < ) .
,&’ - 2. Determinateribcage
e 002 o kinematics 2 no need for
P[RR extra input DoFs
AT
W e NXC)
‘ / .v. \\\ ’ . .
. Lo S 3. Freely specify entire
R spinal posture > ribs and
B iy’ Lumbar DoFs unchanged .
e sternum will follow.
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Spine Rhythms

e Full Thoracic model has more Dofs

o + 228 extra total DoFs Links Rhythms :
* Rhythms make models easy to use. CIEI-.EO {
) f \
T1T12 | B
1o 'hi
R3] L g
'\ﬁ - ’\3
Sacrum-L1 o erumL1-
Rhythm i \

#define BM_TRUNK_THORACIC_RHYTHM ON
#define BM_TRUNK_LUMBAR_THORACIC_LINK OFF
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[New #class _template tool ]

)

RhytmDriverLinear SpineRhythmDrvFlexion() = {
RhythmCoefficients = {};
Measures.Input = {
AnyJoint &ul = ...SacrumPelvis;
AnyJoint &u2 = ...L5Sacrum;
AnyJoint &u3 = ...L4L5;
AnyJoint &u4 = ...L3L4;
AnyJoint &u5 = ...L2L3;

AnyJoint &u6 = ...L1L2; .
AnyJoint &u7 = ...T12L1; Sacrum - L1 < .“ 0.149
MeasureOrganizer = {2, 5, 8, 11, 14, 17, 20}; 0.162

}s 0.169
}s 0.165
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RhytmDriverLinear SpineRhythmDrvFlexion() = {
RhythmCoefficients = { 0.0, 0.165, 0.169, 0.162, 0.149, 0.125, 0.088};
Measures.Input = {

AnyJoint &ul = ...SacrumPelvis;

AnyJoint &u2 = ...L5Sacrum;

AnyJoint &u3 = ...L4L5;

AnyJoint &u4 = ...L3L4;

AnyJoint &u5 = ...L2L3;

AnyJoint &u6 = ...L1L2;

AnyJoint &u7 = ...T12L1;

MeasureOrganizer = {2, 5, 8, 11, 14, 17, 20};
}s

}s




Rhythm coefficients — Axial rotation

Links

C1-C2

cervical
thoracic I
lumbar I

0% 10% 20% 30% 40%
Relative Axial Rotation...

C1-C2

Cervical

Thoracic <45

RhytmDriverLinear SpineRhythmDrvFlexion() = {
RhythmCoefficients = {0, 0.165, ©0.169, 0.162, 0.149, 0.125, 0.088};
Measures.Input = {

AnyJoint &ul = ...SacrumPelvis;

AnyJoint &u2 = ...L5Sacrum;

AnyJoint &u3 = ...L4L5;

AnyJoint &u4 = ...L3L4;

AnyJoint &u5 = ...L2L3;

AnyJoint &u6 = ...L1L2;

AnyJoint &u7 = ...T12L1;

MeasureOrganizer = {2, 5, 8, 11, 14, 17, 20};

s
1

Lumbar <

C2 A
C3
C4 -
C5 A
C6 -
C7 1
11 1
T2 1
T3
T4 1
15 1
T6 1
17 1
T8 1
19 1
T10 1
111 1
T12 1
L1
L2 -
L3 1
L4 -
L5 1

Rhythms

0% 20% 40%

Axial rotation of the vertebra
Relative values - Each part has
ROM equal to 100%



Rhythm coefficients - Flexion/extension

Co-shull N

Cervical

Thoracic —EIEG_—_—_——

%)

Lumbar N ——

0%

10%

20%

30%

40%

50%

C1-C2

Cervical

. <
Thoracic

Lumbar

C2 A
C3
C4 A
C5 A
C6 1
C7 A
T1 A
T2 A
T3 1
T4
T5 1
T6
T7 1
T8
19 1
T101
T11
T127
L1
L2 1
L3 1
L2 1
L1 1

0%

10% 20% 30%

Flexion/extension of vertebra
Relative values - Each part has ROM equal
to 100%

40%
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Detailed muscle and ligament configuration

Intercostals muscles
o R ) Abdominal pressure model

Spine ligaments




Upcoming Webcast: New Thoracic Model

Detailed thoracic model abdominal model

e Date: Announced soon.

* Presenters:
* Sgren Terholm (cofounder of AnyBody)

 Hamed Shayestehpour (Engineer at AnyBody)

Tryit now: https://github.com/anybody/AMMR4-Beta

0] README &3 License

AnyBody Managed Model Repository 4
Beta

The beta version of the AMMR 4 with a full thoracic model and new abdominal pressure model
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Questions

[z Meet us

* Send email to sales@anybodytech.com

Trial version

¢ Send email to sales@anybodytech.com

3.1 Presentation questions A N Y B o

* Send email to ki@anybodytech.com VERSIO 8
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