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. Loading a project

—- Load existing project

. Used most often (when testing a new specimen in an existing

project

. Click browse and navigate to project file

- Create from existing project

- Create from template

3 SimVITRO - Create or Le X
Template Name Template Description Specimen Type ﬂ
Knee Temnplate with Motion Capture Template for Knee Testing w/MotionCapture Knee
Knee Template Template for Knee Testing Knee
SpineFSUCervicalTemplate with Motion Captur| Template for Cervical FSU Testing w/MotionCapty Spine

Template for Cervical F5U Testing Spine
SpineFSULumbarTemplate with Metion Captun) Template for Lumbar FSU Testing w/MoetionCaptu Spine
SpineFSULumbarTemplate Template for Lumbar F5U Testing Spine
Ad
) Load Existing Project [
) Create From Existing . Create From Selected Template Browse...

@ Create From Template




. When creating a new project, the following
screen will appear

. Project Name and Project Description must be
filled in

. A project folder will be created within
D:A\simVITRO

Example cervical project

Project Motes




. Setup manager

. Load a specimen or create a new one

. After creating a new specimen, a folder will be created within
the project folder

Specimen — Configuration —
JC5 Load Postericr Shear — = ‘_ﬂ_‘ :
JC5 Load Compression o = Actual o
JCS Load Left Lateral Shear [ T G 000 ¥
X ! mm ¢
Posterior Shear - Desired |08 Project Description  hatetu | i
Compression - Desired  [Ng This is single level with cortex .000 mm
|
Force () Left Lateral Shear - Desired [ | Translationd 000 -
0.2 0.24y| Specimen Type E

0244l Spine .000 deg
0 —
0114 Setup Steps: 000 )
e
02 ol step Verified | 4] : 9
021l Record Specimen Info 0K 000 —
04+ 9240l Initialize All External Hardware OK " .
03] | Define Robot Coordinate System Nene E
06 o] | Zero Dymamic Load Cel None —
08 I Mount specimen Nene —
- 039 "Define Rigid Body Coordinate Systems None Set Desired
0670 Determine Neutral Position None Equal To
07 Actual
12 13 Create New Specimen
10:00:00.000 AM 00:20, 10:00:40.000 AM 01:00.000 AM B Step Counter
1/01/1904 1/01/1904 1/01/1904 1/01/1004 0 o0 i
Time
Bl | B TR | 1 Enter New Specimen Number Velocity (%)
Torque (Nm) Rotations (d
Specimen Number
0.06- 1+ ; 500-
1 specimen 1 -
05 ) :
004- o B LV
002 054 T
1 = CreateNew | [ Cancel :
15 B
2] .
254 .
3
] 10-
33 Specimen Successfully Identified! - B
4] :
-008-! ] -45-1 il -
00.000 AM 10:01:00.000 AM 10:00:00
140171904 140111904 1701 - -
Time Time Disabled
Bl = FECT T o] g 1-
JCS Load Left Lateral Bending Torque [N Right Lateral Bending Angle =
JC5 Load Left Axial Rotation Torque [ Left Asial Rotation Angle = perform Experiment
1CS Load Flexion Tarque Extension Angle 6
Left Lateral Bending Torque - Desired [N Right Lateral Bending Angle - Desired [N e
Right Axial Rotation Torque - Desired  [RNG Left Avial Rotation Angle - Desired [N Edit - Prepare Run Abort View Data
Flexion Torque - Desired |~ Extension Angle - Desired ] UTEET) Experiment Run Name g
System Message Log
25/03/2014 443:45PM  Main Program Starts 2]
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Setup — Record Specimen Info

. Click the check 1 on the bottom left when completed

mVITRO Setup Manage

Specimen

specimen 1

Project
Training_Cortex
Project Description

This is single level with cortex

Specimen Type

—| LLHE

Spine
Setup Steps:
Verified
OK
Initialize All External Hardware None
Define Robot Coordinate System None
Zero Dynamic Load Cell None
Maount Specimen None
Define Rigid Body Coordinate Systems None
Determine Meutral Position MNone

(4]

Enter Specimen Details. Include notes and comments on condition of specimen, cause of
death, or other pertinent information to track specimen in your data management or
inventory system.

Specimen Number Gender

. 2
specimen 1 | Female

Age (yrs) Weight (kg)  Height (cm)  BMI

62 40 170 14
Medical Diagnosis
COD: Anorexia -
Additicnal Comments
This specimen had two freeze/thaw cycles...l o

.4
L
Ad
E &
p 4 @ —
v va —_
Specimen Successfully Created! -
Specimen Successfully Identified!
R =
— T—— —— =i -



. Setup — Initialize all external hardware

. All position sensors must be configured (microscribe and
motion analysis)

. Click the blue question mark for instructions

3 simVITRO ==

Specimen H Select each external hardware component to properly initialize and configure. Make certain
specimen 1 Tl H_‘S all sensors and channels are properly named and wired. Open up any third party software to
Project configure or load settings for external hardware. If this step is not properly completed,
Training_Cortex unexpected results may occur. )
Project Description External Hardware =
This is single level with cortex | Connected | Initialized | 4| :.
atiol )
034y Specimen Type - . . L
- (2 Position 6-Channel MotionAnalysis Yes Yes
0z i Digitizer 3-Channel Digitizing Arm Yes Yes )
01 Setup Steps: Robot Position 6-DOF Robot_Poesition Senser Yes Yes ;
0 Step Verified 'ﬂ L
-01 Record Specimen Info oK )
02 Initialize All External Hardware| MNone
03 Define Robot Coordinate System MNone
04 Zero Dynamic Load Cell MNone
Meount Specimen MNone
05 Define Rigid Body Coordinate Systems MNone
06 Determine Meutral Position MNone Y|
07
08 « ey | e 2 -
B @ X | B pv v
T : Load Advanced Hardware Interface]

-
4 43 Configure 6-Channel Digitized Position Sensor I.éj

Select 6D Rigid Body Name

|

Channel Names

1 Clx Displacement Units
y.

Cly 5) mm
2 Cl.z Rotation Units

Clr 9 Degrees
;M Jap
| | Cly 9 Store Changes
00
! —

e Disabled

o 4E l
Rinkt | ateral Rendina Anale |~ ]



. Setup — Initialize all external hardware

. After configuring the sensors, select all of them and click the
connect button

. If they all connect successfully, click the check button next to
the connect button

. Then click the check 1 button the bottom left

{3 simVITRO Setup Mana; _E-w 25|
s,
Specimen
2 H_: Select each external hardware component to properly initialize and configure. Make certain
specimen1 T‘ I"| all sensors and channels are properly named and wired. Open up any third party software to
Project = configure or load settings for external hardware. If this step is not properly completed,
Training_Cortex unexpected results may occur.
Project Description External Hardware
This is single level with cortex MName Description Connected Initialized ﬂ
MF . -
Specimen Type 6
Spine
Setup Steps:
Step Verified ‘ﬂ
Record Specimen Info oK
None
Define Robot Coordinate System None
Zero Dynamic Load Cell None
Mount Specimen None
Define Rigid Body Coordinate Systems None
Determine Neutral Position None T
v i |
<3 2 o} ( y
= Far | & v
0
o
K] I
FE =
-
Verifying Record Specimen Info -
Specimen Successfully Created!
Specimen Successfully Identified!
— — — — — —— -




. Setup — Define Robot position

. Select the point and the robot will move to the corresponding
position

. Place the microscribe tip on the divot below the robot end-
effector and record a point

. When finished recording all points, click the calculator and
then the check 1 button

Spearien : il To digitize the Robot Coordinate System relative to the digitizer WORLD reference frame,
specimen 1 X ‘ '-L'= select each of the 7 positions to move the robot to, and then digitize the same point on
Project the end of the robot for each position.

Training_Cortex
Project Description

This is single level with cortex

Specimen Type
Spine
Setup Steps: |
Step Verified 1]
Record Specimen Info OK
Initialize All External Hardware OK
1 None
Zero Dynamic Load Cell None
Mount Specimen None
Define Rigid Body Coordinate Systems None
Determine Neutral Position None
Robot
I Point X y z 'y
Offset Position -0.007101 | 0.112018 | 0.602431
+X Translation -0.067443 | 0.111147 | 0601923
\ +Y Translation -0.006672 | 0.050438 | 0.602418
+Z Translation -0.007496 | 0.110808 | 0.663493
Roll Rotation 07319 | 0110749 | 0.605853
Pitch Rotation 0.582678
Yaw Rotation 0000414 |0.091514 | 0.600698
; i =

f
1‘ Llﬂ 7»\: S @ Calculate Coordinate System|
8 l’ QSm,ed T_World1-Robot
YOG =@ 20 g vt 1102904,90805
L Ve ks s iy oo o

Robot Position
{370108  0.0205613 [614733 170985 [-30.017 |-179973

Verifying Initialize All External Hardware -
Verifying Record Specimen Info
Specimen Successfully Created!
HEZENES LA e = Coordinate System Completely Defined

=~ — — = —— b




Setup — Zero Dynamic Load Cell

Choose Robhot and select the actuator

JCS Load Posterior Shear
JCS Load Left Lateral Shear [

JCS Load Compression

Posterior Shear - Desired

Compression - Desired

ﬂ Select Actuator(s) to Utilize

Left Lateral Shear - Desired -

Specimen

specimen 1

Project
Training_Cortex
Project Description

This is single level with cortex

Specimen Type

e

-
ol =l

1]

Spine
Setup Steps:
Step. Verified
Record Specimen Info 0K
Initialize All External Hardware 0K
Define Robot Coordinate System 0K
Mone
Mount Specimen Mone
Define Rigid Bedy Coordinate Systems Mone
Determine Meutral Position Mone

Apply gravity compensation or choose gravity compensation
parameters from a library. Compute offsets for a load cell attached to
the robot.

——Load Cell Readings at Specific Orientations

Denso Robot

(S

i

Orientation  Fx Fy Fz Mx My Mz

+X

+Y

+Z

=

Actuator Mame

Actuator Type

Configuration ‘ﬂ

Densc Robot_Actuator

Available

] Manué\ (Mo Actuator)

6-DOF Actuator

Available

Position Selected

for Capture

(¢) COOOOE

I
G
7

ity Compensation Type  Mass (N)

| All

;, «Create New> 0

CoM in Load Cell CS (mm)

O o

Calculate Load Cell Offsets (M, Nm)

[ Use Selected Actuator(s)
L Load Selected Sensors|
——

‘|ﬁ)0ﬁm

Verifying Initialize All External Hardware

bl L Ul L L




Setup — Zero Dynamic Load Cell

. Inthe calibrate tab of the advanced robot interface, send the
robot to the predefined positions that correspond to the load
cell position (i.e. Negative X Load Cell positions the load cell

so the —x-axis Is pointed down)
. Capture the load cell output for each position

= simVITRO Setup Manager L=
Specimen M
JCS Load Posterior Shear specimen 1 N ‘ L—‘ = Dense Robot
L5 el Project = Apply gravity compensation or choose gravity compensation 4
JCS Load Left Lateral Shear - Training_Cortex parameters from a library. Compute offsets for a load cell attached to
43 Advanced Denso Robot Interface = Project Description the robot. ‘
This is single level with cortex
@ @ @ @ e Coneme emren | s Jc,.ir‘ Specimen Type ——Load Cell Readings at Specific Ori
¥ (mm) ¥ (mm) Z (migh Spine Orientation Fx Fy Fz Mx My Mz Position Selected
STOP  RESET  DRVES  HELP HAND GUIDE [150 fo co5 | | Setup Steps: s
Override Percentage Roll (deg) Pitch (deg) Yaw (d | Step Verified [+ |‘5-72 |2204 |'3‘939 |0-01305 |0‘09855 |‘0-3525 @
\ Record Specimen Info oK
. - -90 -50.9994 -a0
O T S AT S T oY [ ST AP A [T ST E oS AT ‘rﬂlﬂﬂ J | Initialize All External Hardware oK o [} 10 o 10 lo O
1 10 20 30 40 5 6 70 &8 % 100 Define Robot Coordinate System oK
i ¥ —Parameters 5
Incremental Cartesian Space | Incremental Joint Space | Incremental Tool Space motion paramete Mount = SUHE U I-0 I0 I-O I0 I'0 I0 O
» i - i - - ount apecimen one
Calibrate | il e I o hacs Move P | Intefill| Define Rigid Body Coordinate Systems None +Y I-O IO I-O ID I-O IU O
. - f Determine Neutral Position MNeone
Defined Positions. I@G Pass m| |
m— New Position Name Em o) z |0 o o o o Jo @
A ext
a -
yINegatweX Load Cell I l
2z Jo [} 10 0 10 lo
‘]
:i E—— -1478 04902 |-1877 |0.0028¢ |00225¢ |-0.0801
5 Position Cenfiguration File
el " . hl Ext Accelg| Capture
CAPr.\configuration filesh A C o D. 4.
Tool pesition configuration.ini 1t < o
JNo Tool ’VE:llrlDece " . =S Calculate _Grovity Compensation Type Mass (N} CoM in Load Cell CS (mm)
T T All A
ﬂ ﬂ o «<Create New> 0 Iu IU IU
4 pa) @ @ =] et Load Cell Offsets (N, Nrm)
* o o  Offsets Jie6 |15 [Jies (JiE6 [f1e6 [fies
Messages Only
Verifying Define Robot Coordinate System -
25/03/2014 5:06:25 PM Setup Step 'Define Robot Coordinate System’ E
Error Code 401860
DensoRoboticsLibrary.hlib:DRL_Set_Get Ext Speed-Accel-Decel.vi:7250005 Verifying Initialize All External Hardware -
ERR
TrUTrTSUF TrUITTSUF —— = = - T—
Time Time Disabled




. Setup — Zero Dynamic Load Cell

. Either load an existing mass/center of mass value and
calculate only offsets or create a new mass/center of mass
value

. Most of the time you will just load previously used values

Z simVITRO Setup Manager E O ——

Specimen M
Denso Robot
specimen 1 V' E-| =] enso Robol
- o) :
Project Apply gravity compensation or choose gravity compensation LS
Training_Cortex parameters from a library. Compute offsets for a load cell attached to
Project Description the robot. ‘
This is single level with cortex
Specimen Type ——Load Cell Readings at Specific Ori
Spine Orientation  Fx Fy Fz Mx My Mz Position Selected
Setup Steps: for Capture
Step Verified | 4] X Je72 |2204 |6939 |0.0130¢ |oo9ss! |-0362 )
Record Specimen Info 0K
Tnitialize All External Hardware oK X |70a1 2417 |-8825 oow7et osu17 |-0353€ )
Define Robot Coordinate System 0K
i None v |oos0s 4391|8964 |0471 |ososa |-0359 )
Mount Specimen Mone
Define Rigid Body Coordinate Systems None -y |03326 |oosz |-8848 03967 05085 |-035€c O
Determine Meutral Position Mone
= IUSESS |2.331 I*15.88 |u.u117z |u‘5205 I«:]as?a O
o7 I{I.IUQE |2.165 I*2‘632 IU.UISE! |u‘5015 Iﬂ3582 @
Current
R Joosss |223 |-2635 Joo11s |o.5107 |-0.3583
Capture
Gravity Comp ion P;
Calculate Gravity Compensation Type  Mass (N) CoM in Load Cell C5 (mm)
X 1
T
< - J o All ’r' o <Create New> 0 0 0 0
J J rabbit spine
sheep spine

YL DE =9

Calculate ValidationSawbones Cell Offsets (M, Nm)

X Offsets _Mospecimen 6 |16 |16 [[1E6

B T
Only
Verifying Define Robot Coordinate System -
Setup Step 'Define Robot Coordinate System’ E
Verifying Initialize All External Hardware -
— = e W o _—




. Setup — Zero Dynamic Load Cell

. To create a new mass/center of mass value, the half a
specimen with fixtures must be attached to the robot when
capturing load cell value (this requires destruction of the
specimen, so do this on a previously tested specimen)

Fill in a descriptive name (i.e. sheep tibia) and these values
can be loaded every time a sheep knee is tested.

Click the check 1

r' L.rl_}

Apply gravity compensation or choose gravity compensatio
parameters from a library. Col

simVITRO Setup Manager
Specimen
specimen 1
Project
Training_t Cortex
" | Project Description
e Gravity Compens;
Operate

B
mpute offsets for a load ce ched to

= the robot.
13 6-DOF Load.lvclass:Sav ity tion to li@ﬂ—hJ 1 .
e Edit View Project Win x 4 ngs at Specific O i
®  [@n] B Fy F Mx My Mz Position Selected
i for Capture
] 12204 |-8939 J00130¢ Jo.098st |-0.35 O
Mas (N) Center of M Cell C5 in {mm)
';}5.7 078042 701689 | 60,4286 J2417_|-8825 Joor7ae 09117 |-035 O
c|-2391 |-8954 |o4z1 o.s084 |-035 ()
Joos2 |-ss48 |-03967 J0.5085 |-0.35 ()
A
: 12331 |-1588 00117: J0.5205 |-035 O
! ‘ |2155 |-2532 00158 |0.5015 |-0.35 @
—
jE;ﬁSpee Current o007 |22 |-265 |oo1se: Jos0s2 |-035 @
‘\EutAcceI Capture
i BT
,‘E“t eeeee Calculate Gravity Mass (M) in Load Cell C5 (mm)
oL " ﬂﬂ ST All } = aw 0 o o o
. : ; P P B @ = @ . Load Cell Offsets (N, Nm)
— N ~/ =
— Vi Y - - O(f)fsr’is ID.IM |2.301 |-9.01‘ |0‘013: ID.SOS. |-035:
nly
Verifying Define Robot Coordinate System
'Defi t Coordinate System’
Hardware




etup — Mount Specimen

Drive the robot close to the top of the specimen using the
advanced robot interface

Push the HandGuide Button and follow instructions for
mounting the specimen

Be sure deselect HandGuide before moving forward
Click the Check 1

€ B o m NEI=

- S sVTTRO = 5
13 simITRO 2 Setup Manager I
e Specimen i
ICS Load Postesior Shear A— of =
1G5 Load Compression Project = o]
4G5 Load Left Latera Shear | [Training_Cartex
B Advanced Densa Robot Interface =l | project Desaription ]
This s single evel with cortex
Force [N) N .
@ @ o] Carent Caresian Posion | Curent o | Specmen Type P () Fy ) B Txgm TNM Tzum)
e X fmm) ¥ mm) 2 e, | | Spine » = =4 g g E ra
S0P REET  DRVES 369,602 0152404 61454, | Setup Steps: s r'H ]1;: 8: 8: 8-
Overnide Percentage. Roll (deg) Pitchideg)  Vawls ‘ step [ verified [ 4] 3435 ;«E gl o I E
Record Specimen nfo oK o = o
2 10 op0s2rs  |17eaf I 3 :
3 | === nitialize All Etemal Hardvware oK : 2 100-
A A D Wl Define Robot Coordinate Syster oK LS - o (= ‘
Incremental Crtesian Space | IncrementalJoint Space | Incremental Tool Space Zero Dmomc Laad Lol ::m ﬁ: % 2=
Calibrate | Absalute Cartesian Space | Absalute Joint Space cordinate Systems Hone o] o
TS Determine Heutral Position Hane 3 25- : i
Pockion Hew Position Mame : : 0= ] :
A positive Z Load Cell | R e 5= 4l i
: : 100 - E
4! 5 7] 125 -+ &%
£} ] 0° a0 'I:“' s e
Torgque (Nm) : - : :
[Tool 50- 50-! -am- 10- 10 10-
Tool 2z 02 18 a 01 01 E
Grotes s
1) 1. Verify that the robot end-effectar i not touching anything.
2. Tum the kneb on the contrel bex te "HANDGUIDE®
| ~ 3. Click the "HANDGUIDE” button on the screen.
= JSLEHHA B
Messages
Verifying -
25032014 5625 PM Setup Step Zero Dynamic Load Cell E
Errar Code 401860
| DenscRobeticsLibrary.viib:DRL_Set_Get Ext Speed-Accel-Decel.vi: 7250005 Verifying Define Rabaot Coordinate m
10:0000.000 AM| 1 <FRR: e
10171504 = = = '
Time. Time.
Disabibed
|5 EET- oY) B ] \ = |
JCS Load Left Lateral Bending Torque BN Right Lateral Bending Angle _
JC5 Laad Left Axial Rotation Torque Left vial Rotation Angle GLTEi Brint
JC5 Load Flesion Torque Extension Angle ] a T
Left Lateral Bending Torque - Desired [ Right Lateral Bending Angle - Desired [l ¥ .~ u b
Right Auisl Rotation Torque - Desived [l Let Auial Rotation Angle - Desired [l Edit Prepare Run Abart View Data
Flesion Tarque - Dedired [~] Extension Angle - Desired B Trojectory  Exparimant Run Name 0
25/03/2014 44345 PN Main Program Starts =]
=




. Setup — Define Rigid Body Coordinate System

. Collect the points for each rigid body and when finished, click

the calculator

If there are no errors, click the check

1:3 simVITRO Setup Manager . ; : A

Specimen
specimenl

To digitize each Rigid Body
Coordinate System relative

Project

Training_Cortex
Project Description

This is single level with cortex

Specimen Type
Spine

Setup Steps:

[ Step

~A %
to the digitizer WORLD
reference frame, selecta
rigid body and the digitize
each rigid body landmark.

When completed with all
rigid bodies, press calculate
to determine all the
associated transformation

Record Specimen Info

Initialize All External Hardware

Define Robot Coordinate System

Zero Dynamic Load Cell

Mount Specimen
focine g to

ordinate Systems

]

Verifying
‘Setup Step 'Mount Specimen’
Verifying

3 e e

VL EHA =@ ‘

matrices.
Verified 4]
OK
OK
OK
OK
OK
| None @
None Rigid Bodies Digitized Positions
Rigid Body Done | 4 || Point X y z |
Anterior Superior End Plate -0.000000 | 0.000000 | 0.000000
Cc1 No Anterior Inferior End Plate -0.000000 | 0.000000 | 0.000000
| Load Cell No Left Superior End Plate -0.000000 | 0.000000 | 0.000000
Left Inferior End Plate -0.000000 | 0.000000 | 0.000000
Right Superior End Plate -0.000000 | 0.000000 | 0.000000
Right Inferior End Plate -0.000000 | 0.000000 | 0.000000
Left Lateral Transverse Process -0.000000 | 0.000000 | 0.000000
Right Lateral Transverse Process | -0.000000 | 0.000000 | 0.000000
= A
x| =
L
o
[Capture the selected position|
J167683 ]-266114 20075
6D Sensor Positions
= |414.558 111283 567.591 -179.558 |1.B985 173132
=i al |98.0ZS9 120.282 -11.8891 1177.777 l8.89608 -79.5581
o T 00




