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RibEye™ Multi-Point Deflection Measurement System
Software User's Manual

1.0 RibEye Control Software Description

The RibEye control software is used to set up tieEfRe for a test, download the data from the
RibEye, view the data, and export the data fortceasalysis programs. The RibEye software
will work with all RibEye models. When the softwatonnects to a RibEye, it will adapt the
screens according to the features and capabitifidse connected RibEye.

1.1 Computer Requirements

The RibEye Control software will work on PCs rurmiWindows 2000, XP, Vista and Windows
7.

1.2 Software Installation

First, insert the RibEye CD into your CD drive. itdgWindows Explorer, open the “RibEye
Installer” directory and run the “setup.exe” pragtaThen follow the instructions on the screen.
This program will install the RibEye control softi@aand the National Instruments
LabWindows/CVI Run-Time Engine.

2.0 RibEye Control Software Operation

The main screen upon start-up of the RibEye costfilvare is shown ifigure 1. Note that
most of the controls are grayed out, and only therthect/Setup”, “Plot”, and “Export” tabs are
visible. Without connecting to a RibEye, the sa@ftescan be used only to re-plot and to export
existing datasets. The “Status” box shows theetirstate of the RibEye (disconnected).
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Connect to RibEye via: IFP Address
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RibEye Type: j

Serial Number: |

| Ethernet ~] | 1921680240 [*| [conNNECT] Calibration Date: |
Find RibEyes Firmware Yersion: ]
RibEye Installed in ATD:
RihEye Pointed Toward Dummy | LEFT SIDE i j ] Eiih Blue #123456’
Trigyer Setting
ISO Test Object | 1 Wehicled =] Switch, Rising Edge -
ISO Position | 0_other |
Show Cumrent XYZs

LED RIB POSITION ISO CODES

Data Buffer Uperation
Circular 2 Linear

ARM
ERASE MEMORY.

Data to collect after Trigger (ms)

| X(um) | Y gom) | Z(mm) j

Data in RibEye (ms)

Starl Time Stop Time

J |

2000 Data To Download (ms)
‘ DOVWNLOAD DATA ‘ Start Time ?mg; Time.
] 400
() 2009, Boxboro Systems LLC
Figure 1. RibEye control software main screen upon start-up

2.1 Connecting to the RibEye

The control software can communicate to RibEye$tfernet over a Local Area Network
(LAN) or a serial connection. The “Connect to Bye via” drop-down menu has the option for
connecting via RS232 Serial and Ethernet. For RRisEntegrated with DTS Slice systems, if
you want to use the RibEye software instead ofXh& software, you can connect to the RibEye
by using the IP address of the Slice Distributod aelect the “Ethernet via Slice DB” option on
the “Connect to RibEye via” drop-down menu.

For Ethernet RibEyes, select Ethernet in the “CohteRibEye via” drop-down menu. Next,
select the IP address for your RibEye in the “IRIeds” box. If your RibEye is not listed on the
drop-down menu, you can type your RibEye’s IP askliato the box. Alternatively, you can
click on the “Find RibEyes” button, which will sedrfor all RibEyes currently connected to the
LAN and powered up. If you click on the “Find RiyS” button, a message will pop up asking
you to wait for 15 seconds. After the RibEyes hlagen found, they will be displayed and added
to the “IP Address” drop-down menu as showirigure 2. To find the RibEyes on the network,
the software listens to port 1020 for a UDP protdcoadcast message from the RibEyes. Each
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RibEye will send out a UDP broadcast packet evérgelconds. Note that some network routers
and most firewalls will block UDP broadcast packe®ee your system administrator if this
feature doesn’t work.

=

Connect/Setup I Plot l Export i

RihEye Status
| DISCONNECTED RibEye Type: I

Connect to RibEye via: IP Address Serial Number: I
| Ethernet |V| | 192.168.0.240 E| CONNECT‘ Calibration Date:|
| Finding RibEyes. Please Wﬁit-i Firmware Version: |

this may take 15 seconds

RibEye Installed in ATD:
RibEye Pointed Toward Dummy | LEET SIDE v i l ath Blue #123436

Trigger Setting

ISO Test Ohject | 1-Vehicle1 v ,

156 Pos x|
Found 1 RibEyve how. Current "(YZ%

192.168.0.240

Switch, Rising Edge l

_LED | R | POSITION (mm) | ¥ mim) | 7 gmm) <
1 1 | MIDDLE This RibEye have been added ta the IP Address list 0.0 | ) | o.m
I 1l
Data Buffer Operation Data in RibEye (ms)
Circular 2 Linear Start Time Stap Time
ERASE MEMORY Data'to collect-after Trigger (ms) l l
| 2000 Data To Download (ms)
‘ DOWHNLOAD DATA 1 -Start Time $tnp TiIE
E | 400

(& 2009, Bohoro Systems LLC

Figure 2. “Find RibEyes” screen

After you have selected the correct IP addressk di the “Connect” button to connect to the
RibEye. When the software connects to the RibEyeill retrieve the following data and fill it
in on the screen. RibEye Type, Serial Number,€ation Date, and Firmware Version. The
software will also retrieve and fill in the “RibEyestalled in ATD” text field. For some RibEye
models the RibEye trigger setting will also beiested and displayedrigure 3 shows the main
screen after the software has connected to theyRibEote that “Live Display” tab is now
visible, and the various control buttons are attigda
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~ioixi
] Plot ] Live Display ] Export ]

RibEye Status

| Connected - Idle | RibEye Type: j SIDlls
Connect to RibEye via: IP Address Serial Humber: | 000452

| Ethernet ] | 1921680240 [*] [DISCONNECT] Calibration Date: | February3, 2010
Find RibEyes Firmware Yersion: ]W

Rih.E!re Installed in ATD:

RibEye Pointed Toward Dummy Left Side v| ] SIDIIs #121
Trigger Setting
IS0 Test Object 1 _Vehicle1 v/ Switch, Rising Edge ~!
ISO Position 1-Frontleft | .
Show Current XYZ's |
LED RIB POSITION IS0 CODES X{mmj | ¥ (mm) | Z(mm) 2]
1 1 HIDDLE 1 1 S5HRI 00 HI 52 DS XYZ -7.0 7.0 7.0
2 2 HIDDLE 1 1 THRI 01 HI 52 DS XYZ -7.0 7.0 7.0
3 3 HIDDLE 1 1 THRI 02 HI 52 DS XYZ -7.0 7.0 7.0
4 4 HIDDLE 1 1 THRI 032 MI 52 DS EYZ -7.0 7.0 7.0
5 5 HIDDLE 1 1 ABRI 01 HI 52 DS XYZ -7.0 7.0 7.0
I ] 6 HIDDLE 1 1 ABRI 02 HI 52 DS XYZ —7.0 7.0 7.0 ;I

ARM Data Buffer Operation Data in RibEye (ms)

Hmiarit T e Start Time  Stop Time
Data to collect after Trigger {ms) Ul l 1300
- 2000 Data To Download (ms)
‘ DOWHNLOAD DATA ‘ Start Time Stop Time
-10 400

(& 2009, Boxhoro Systems LLC

Figure 3. RibEye control software main screen afte  r connecting to RibEye

2.2 Text Field Under “RibEye Installed in ATD”

The user can change this text field, and softwallestere the data RibEye’s flash memory. The
text field can be used for any purpose, but iypsdally used for the dummy identification, so that
if multiple RibEyes are being used, you can vettifgt you are connected to the correct one.

After you change the text in this field, either gg¢he “Enter” key on your keyboard or click
outside the text box on the screen. Then the softwiill write the updated information to the
RibEye. A confirmation box will pop up as shownFigure 4. Click on “OK” to close the box.
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ATD infarmation changed in RibEpe

Ok

Figure 4. Confirmation of updated data
under “RibEye Installed in ATD”

2.3 Trigger Setting

The “Trigger Setting” drop-down menu is used tesethe trigger signal type and polarity. The
RibEye trigger setting is stored in the RibEyeasfi memory. If you change the setting, the new
setting is written to the RibEye. The four opti@ms—

» Switch, Rising Edge

» Switch, Falling Edge

« Differential, Rising Edge

« Differential, Falling edge
The definitions of these terms are—

» “Switch” settings are used for a contact switch;Ta level signal, or a trigger output pulse
from a data acquisition system (DAS).

 “Differential” settings are used for systems thavd a differential trigger signal at RS485
voltage levels.

» “Rising Edge” is used when you want to trigger amsing voltage at the trigger input.
» “Falling Edge” is used when you want to triggerabfalling voltage at the trigger input.

Some versions of the RibEye do not show the Triggéings box because they are designed to
be directly connected to a specific DAS, and tigger setting is fixed to operate with that DAS.
Refer to your RibEye hardware manual for more imfation.

2.4 “RibEye Pointed Toward Dummy” Field

The drop-down menu for “RibEye Pointed Toward Durfimiyl only be shown for side-impact
dummies. The direction selections, LEFT or RIGHdfAg used to convert data from the RibEye
coordinate system to the dummy coordinate systéon.the SID-lIs and the WorldSID, changing
the direction will change the signs of the X andafa. For the Polar LEFT or RIGHT settings,
the RibEye coordinate system is rotated about th&iZ of the dummy by plus or minus 41
degrees.

The direction selection is checked whenever datadd from the RibEye, and the coordinate
conversions are applied to the data as it is receiv

2.5 1ISO Code Settings

The drop-down menus for “ISO Test Object” and “IBGsition” Figure 5) are used to generate
the standard ISO channel naming codes as shovne itable on the screen in Figure 5. When
you change any of the values in the drop-down meyauswill see the changes reflected in the
ISO codes in the table. The ISO codes are uselamel headers in the exported data files. The
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channel codes are not stored in the RibEye. Tl ‘&hd “Position” entries for each LED in the
table cannot be changed by the user. When dat@ansloaded, the ISO codes are read from the
table and are used to name the channels in thdildsta For the formal definitions of the channel
codes, see ISO/TS 13499 — RED B, Version 1.5, “Reduicles - Multimedia data exchange
format for impact tests, Channel Codes”.

RibEye Installed in ATD:

RibEye Pointed Toward Dummy: Right Side v| SIDIs #121
Trigger Setting
ISO Test Object 1-Vehicle1 v Switch, Rising Edge -

ISO Position | 3 _Front Right v/

| Show Current XYZ'S'

LED RIB POSITION IS0 CODES X (mm) Y (mmj Z (mm) —*I
1 1 HIDDLE 1 3 SHRI 00 HI 52 DS XYZ 0.0 0.0 0.0
2 2 HIDDLE 1 3 THRI 01 HI 52 DS XYZ 0.0 0.0 0.0
3 3 HIDDLE 1 3 THRI 02 HI 52 DS XYZ 0.0 0.0 0.0
4 4 HIDDLE 1 3 THRI 03 HI 52 DS XYZ 0.0 0.0 0.0
5 5 HIDDLE 1 3 ABRI 01 HI 52 DS XYZ 0.0 0.0 0.0
3 6 HIDDLE 1 3 ABRI 02 HI 52 DS XYZ 0.0 0.0 0.0 .zl

Figure 5. ISO code settings
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The I1SO codes used in the RibEyes are showrable 1. The format is —
ABCCCCDDEEFFGGHI

Table 1. ISO codes used in RibEyes

Letters | ISO Definition Options
can be defined by the user, typically:
1 =vehicle 1
. 2= vehicle 2
A Test Object 3 = vehicle 3
S =sled
etc.
B Position standard seating positions 0-9

typically the rib name or sternum
for frontal dummies: RIBS or STRN for sternum
for side-impact dummies:
SHRI — shoulder rib
THRI — thoracic rib
ABRI — abdominal rib
the rib number such as 01, 02, 03
or a position code such as:

CCCC | Main Location

DD Fine Posn 1 UP — upper
MI — middle
LO — lower
a position code such as:
EE Fine Posn 2 UP — upper, Ml — middle, LO — lower, LE — left

RI —right, OU — outer, FR — front, RE — rear
the dummy type such as:
S2 - SIDlIs
WS — WorldSID
FF Fine Posn 3 H3 — Hybrid 11l 50" Male
HF — Hybrid 111 5" Female
PE - Polar
BA — Ballistic SIDIIs for vest/weapons testing
GG Dimension always DS for displacement
H Direction X, Y, orZ
0 — unfiltered
A — CFC1000
I Filter Class B — CFC600
C - CFC180
D — CFC60

2.5.1 “ISO Test Object” Menu

The “ISO Test Object” drop-down menu sets the fitsracter of the ISO codes shown in the
table. Typically this is used to indicate the whithat the RibEye dummy is in. This list of
options can be modified by the user by right-clickiyou mouse inside the drop-down menu box.
This will pull up a screen where you can enter toldal test objects as shownkigure 6.

The “ISO Test Object” list is stored in a text file

C:\Program Files\RibEye_1 8\t\isotestobject.txt

You can directly edit this file to delete or addres. The file is read at program startup to
populate the drop-down menu list.

10
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QADD IS0 TEST OBJECT

Enter a new test object in the form:
1 -Yehicle 1

;T - Dirop towser

Ok

Figure 6. Adding to “ISO Test Object” list

2.5.2 “ISO Position” Menu

The “ISO Paosition” drop-down menu lets you chodsz gtandard dummy positions in a vehicle.
The “ISO Position” sets the second character of$a&codes shown in the table on the screen in
Figure 7, which shows a list of the options.

1 - Front Left V|

- Other

- Front Left

- Front Middle

- Front Right
-2nd Row Left
-2nd Row Middle
-2nd Row Right
-3rd Row Left
-3rd Row Middle
- 3rd Row Right

00 O R LD P - 3

Figure 7. “ISO Position” list of options

2.6 “Show Current XYZ's” Button

The “Show Current XYZ’'s” button will turn on the IIE briefly and report the current positions
in the dummy coordinate system based on the LeRigint setting in the “RibEye Pointed
Toward Dummy” field. For two-axis systems, thetbatis labeled “Show Current XY’s”.
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2.7 Data Collection Setup, Arm, and Download Contr  ols
Figure 8 illustrates these controls, which are describetthénfollowing sections.

Data Buffer Operation: Data in RibEye (ms)
Circular i Linear Start Time Stop Time
_ 500 | 1500
ERASE MEMORY Data to collect after Trigger (ms)
2000 Data To Download {ms)
DOWNLOAD DATA Linear Buffer Start Time Stop Time
Time {ms) to collect after ARM -10 400
© 2009, Boxboro Systems LLC 30000

Figure 8. Data collection setup, arm, and download controls

2.7.1 Data Buffer Operation

The RibEye has a 30-second D-RAM data buffer (2osds for WorldSID), which can be
configured as a circular or linear buffer. If thata buffer is set to “Circular”, only the “Data to
collect after Trigger” box will be shown. In thisode, when the RibEye is armed, it will begin
collecting data to a circular buffer. It will comtie to collect data to the circular buffer until i
receives a trigger signal (see section 2.6.4 “Ansdbn” and “Trigger” Buttons). After a trigger
is received, RibEye will continue to collect daba the number of milliseconds entered in the
“Data to Collect after Trigger” box. You can skistvalue from 1 to 30,000 milliseconds (ms).
Note that if you set the “Data to Collect afterdirér” to 30,000 ms, no pre-trigger data will be
saved.

When the data buffer is set to “Linear”, the RibEp#ects up to 30 seconds of data, starting
from when it is armed. If a trigger is receiveidyill continue to collect data until it has either
collected the amount of data set in the “Data tbe€bafter Trigger” box, or until the “Time (ms)
to collect after ARM” is reached, whichever happ#érg. If no trigger is received, the RibEye
will stop collecting data after the time period sified in “Time (ms) to collect after ARM". If a
trigger is detected, the time the trigger occurseisto 0 ms.Table 2 shows some examples.

Table 2. Linear buffer operation examples

Data to collect Time (ms) to Trigger occurs Data Stored in RAM Buffer
after Trigger collect after . .
(ms) ARM (ms after ARM) Start Time Stop Time
2,000 30,000 10,000 -10,000 2,000
2,000 30,000 29,000 —29,000 1,000
2,000 30,000 No Trigger 0 30,000

2.7.2 Flash Memory Data Storage

Immediately after data collection stops, data igied from the RAM buffer to flash memory.

The flash memory holds 2 seconds of data (1.7 skscfam WorldSID). If the RibEye is powered
down after it writes to flash memory, only 2 secend data will be available to download. If a
trigger occurred during the test, the flash willchdata from —500 to 1,500 ms (—200 to 1,500 ms
for WorldSID), where Time 0 is the time the triggexcurred. If no trigger occurred, the RibEye
will store the last 2 seconds of data acquiredashf memory. If the linear buffer was set to
30,000 ms to collect after arm, the flash will haki000-30,000 ms.

12
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Note that if power is interrupted while the RibEgewriting data to flash memory, when RibEye
is rebooted, it will report the data in flash as —

Start Time = -29, 999 ms
Stop Time = 27,9999 ms (-28,299 for WorldSID)

There may or may not be any good data in flash mgnbat the data can be downloaded and
inspected.

2.7.3 “Erase Memory” Button

The “Erase Memory” button will erase the RibEye RANK flash memory. This typically takes
about 10 to 14 seconds depending on the RibEye Immateethe memory specifications say that it
can take longer. The RibEye “Status” box will dégp“Erasing RibEye Flash Memory”, and a
progress bar will appear.

2.7.4 "Arm/Disarm” and “Trigger” Buttons

Clicking on the “Arm” button (seEigure 8 above) will start the RibEye collecting data. &lot
that if memory is not erased as described aboeeAtm button is inactive. When you click the
“Arm” button, the button label will change to “Disa”, and a “Trigger” button will appear as
shown inFigure 9.

| DISARM I TRIGGER' Data Buffer Operation Data in RibEye (ms)

Circular ‘3% Linear Start Time Stop Time
Data to collect after Trigger (ms) 0 0
2000 Data To Download {ms)
Start Time Stop Time
10 400

© 2009, Boxboro Systems LLC

Figure 9. “Disarm” and “Trigger” buttons that appe ar after arming

The RibEye Status box will display “Collecting Pregger Data”, and a message will pop up,
asking if you plan to disconnect the communicaticaisle to the dummyF{gure 10). If you do
plan to disconnect the cable, you must click on“Bisconnect Now” button. This will close
communications to the RibEye so that disconnedtiegcable will not lock up communications.
If you do not plan to disconnect the dummy commatigns cable, you can click the “Stay
Connected” button. After the test is completed gmedcommunications cable is plugged back in
to the dummy, you can click on the “Connect” buttome-establish communications with the
RibEye.

The “Disarm” button will cause the RibEye to staplecting data, ando data will be stored.

The “Trigger” button will mark a trigger event, atite RibEye will treat it as if a hardware
trigger occurred.

13
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During data acquisition, the RibEye Status willptliy either “Collecting Pre-Trigger Data” or
“Collecting Post-Trigger Data and Storing to Flasi@nce the data is stored to flash memory, the
RibEye Status will change to “Connected-Idle”. tAis time, you can download the data
collected.

L IRibEye Ver1.06 O] x]
Connect/Setup ] Plot ] Live Display ] Export ]

RibEye Status
| Collecting Pre-Trigger Data [ RibEye Type: | i0th Male

Connect to RibEye via: IFP Address Serial Number: | 0075

[ 1921680241 |v| [DISCONNECT| Calibration Date: |  July 1, 2009
Find RibEyes. Firmware Version: ]W

F_lihE_ye Installed in ATD:

150 Test Object 1 - Vehicle 1 v| Bench rig
ing
5 Fdge Vj|
RibEye —

If you plan to Disconnect the
Communications Cable
LED Rl from the dummy, you must
Disconnect Now

(LR R RE SR
LR RETRE R

| DISCONNECT Nowi \ STAY CONNECTEDi "

2]
=]

TRIGGER! Data Buffer Operation Data in RibEye (ms)

Circular 2% Linear Start Time Stop Time
— 0 o
ERASE MEMORY Data ta collect after Trigger (ms) ] .
2000 Data To Download {ms)

Start Time Stop Time
10 400

DOWHNLOAD DATA

(€ 2009, Boxboro Systems LLC

Figure 10. Message pop-up after arming

2.7.5 “Download Data” Button

The “Download Data” button will download data frahe RibEye based on the “Data to
Download”, “Start Time”, and “Stop Time” setting¥.ou can set the start and stop times within
your expected region of interest. However, thet stad stop times must be within the range of
data stored in the RibEye, or an error messageapflear. When you click on the “Download
Data” button, a progress bar will appear showirghrcent completion of the download. As
part of the Download process, the software reagl$3D channels codes from the main tab and
internally stores the channel codes with the data K the “ISO Test Object”, “ISO Position”, or
“RibEye Pointed Toward Dummy” settings are incotrgou will have to re-download the data
to store the correct values with the dataset.

14
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All RibEye data is downloaded. The LED X, Y, andata is downloaded in millimeters, and the
ambient light readings for each sensor are doweldad counts (65,535 maximum).

After the download is complete, the program wiipday the “Export” tab, allowing you to save
the data. You can save the data or switch to fthat™ tab to preview the data before saving (see
Section 4.0 “Plot tab”).

2.7.6 Error Codes in Data File

If the RibEye cannot accurately calculate a LEDitpms, it will generate error codes in the data
file, causing a drop-out in the plots. The RibBk force the X, Y and Z data to the same error
code. The error codes are generated when light &#&.ED is blocked between the LED and one
of the sensors, or if there is too much ambiettlig accurately resolve the LED position.

For two-axis systems, the X and Y data will be éakdf —
1. The left sensor (dummy’s left) is blocked orsstm much ambient light
2. The right sensor (dummy’s right) is blocked ees too much ambient light
3. Both sensors are blocked or see too much amligént
4. A divide-by-zero condition occurred in the dptacessing.

For three-axis systems, the X, Y, and Z data velfdrced if —

1. The top sensor is blocked or sees too much arnligdt
The bottom sensor is blocked or sees too mudiiestlight
Both top and bottom sensors are blocked oraeentich ambient light
The middle sensor is blocked or sees too mudsiearnlight
The middle and top sensors are blocked or semtech ambient light
The middle and bottom sensors are blocked otagemuch ambient light
All three sensors are blocked or see too mudbiearhlight
A divide-by-zero condition occurred in the dptacessing.

© N Ok DN

If an error code occurs, discount the data a fellisetonds before and after the drop-out,
because the LED brightness control loops mustlgabiMost often , the cause of a drop-out is a
loose cable that swings between the LED and theassnblocking the light. Error conditions
can also occur if the rib rotates enough so thatight from the LED cannot reach the sensor.

Note that the error codes can get masked by filjettie data. Also, removing the zero offsets
will change the error levels by the zero offset antpand all three axes will no longer be at the
same level. Therefore we strongly recommend rawgwand saving a copy of the unfiltered,
absolute data so that the error codes are preserved

3.0 “Export” Tab

The “Export” tab is shown ifigure 11. If data has been downloaded from the RibEye, the
“Data in Memory” field will display “Downloaded Riye Data in Memory”. If an existing
RibEye data file was read in (s8ection 4.0 “Plot tab” for importing an existing file), the
existing file name will be displayed. Either dowatled data or an existing file can be exported.
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You can choose to save and export the data in fbremats: Diadem, Comma-Separated-Values
(CSV), or ISO. The data can be stored unfilterefiltered at class 1000, 600, 180, or 60. The
data can have the pre-Trigger offsets removed {Re)eor have the pre-Trigger offsets
preserved (Absolute).

=Y
Connect/Setup | Plot | Live Display Export |

Data in Memory
I Downloaded RibEye Data in Memory

t Filtering Data Zeroing
Diadem - *.DAT, *.R32 :I Unfiltered :I Relative to Pre-T0 Average :I
Comma Separated Values - *.C5V
¥ Diadem - *.DAT, *.R32
150 - *.MME, *.CHN
Export
Figure 11. “Export” tab with format selection box expanded

After you have chosen the data format, filteringgl aata zeroing options, click on the “Export”
tab to choose the file name and location and tomtpe data. The program will bring up a file
selection box as shown Kigure 12.

select Dndempatarde x
Dlirectony o
fides |C. 1 ;I
Save in: | “e» Local Disk (C:) j - [j( v
|C710d954cc1d1d30de9 1f213a4c5f5  IC) Users
I 1332 ICywInpows
|1 134bc413953cch65 10671128
| ")Documents and Settings
\ ") downloaded programs
hp
i3
| ")Mational Instruments Downloads
| _J)Program Files
EﬂProgramData
|\RECYCLER.
ke share
l]':_=.'|SwSetJ|:|
System Volume Information
System.sav
File name: [DAT] =~ save |
Save as type: I',DAT j Cancel |
&

Figure 12. Export file selection panel for a Diade m file
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3.1 Data Zeroing
The Data Zeroing selection has two choices, Raddatvpre-TO average or Absolute.
3.1.1 Relative to Pre-TO Average

This selection will calculate the average of tmstfl00 data points (10 ms at 10 kHz sample rate)
of each channel and subtract the average fronf #ileochannel data points. This forces each
data channel to start at approximately zero mmlaigment.

If the data set does not contain at least 100 plzitets prior to time zero, the relative calculation
cannot be performed. The selection box will beddrto “Absolute (no zeroing)” and grayed
(seeSection 3.1.2below), and a message will be displayed as shavaigure 13.

=lo/x
Connect/Setup ] Plot ] Live Display Export l

Data in Memory
Downloaded RibEye Data in Memory

Export File Format Filtering Data Zeroing
Diadem - *.DAT, *.R32 - Unfiltered VI | Absolute (no zeroing) i |

I Not Enough pre-T0 Data for Zeroing

T

Figure 13. Insufficient pre-TO data for zeroing

If you are reprocessing a CSV or ISO data file thas already zeroed, you cannot re-zero the
data. The selection box will be forced to “Relatte Pre-TO Average”. A message will be
displayed that the data is already zeroed as shoWwigure 14. The Diadem format preserves

the absolute data and uses offset data from thenehheaders to create relative data, so data that
was saved as relative in Diadem format can be pewad as absolute.

The ambient light data is always stored as absdlata.
=loix
Connect/Setup ] Plot Export ]

Data in Memory
c\Documents and Settings\Dan.DANHP\Deskiop\Test123rel CSV

Export File Format Filtering Data Zeroing
Comma Separated Values - *.C5V * Unfiltered Vl [ Relative to Pre-T0 Average |3

| Data is Already Zeroed

[ Ewor |

Figure 14. Exporting data that was already zeroed

17



September 2010

3.1.2 Absolute (no zeroing)

If you choose Absolute data, all channel dataésXhY, or Z distance with respect to the origin
of the RibEye coordinate system. Refer to yourEyédmanual for the definition of the RibEye
coordinate system. This selection preserves tteeateor codes and the initial positions of the
LEDs.

3.2 Filtering

Data can be exported unfiltered or filtered at €[&800, 600, 180, or 60. The program uses the
phaseless 4 pole Butterworth filter used by NHT 8lat{onal Highway Transportation and Safety
Administration, U.S.). The last character of tB©Ichannel codes will be set to the filter used:

0 = No Filter
A = Class 1000
B = Class 600
C = Class 180
D = Class 60

If you are exporting previously filtered data, ycannot re-filter the data. The “Filter Selection”
box will be set to the filter that the data watefied at, and grayed out so it cannot be changed,
and a message that the data is already filterd@ithown as ifrigure 15.

Ambient light data is always stored unfiltered.

=

Connect/Setup ] Plot Export ]

Data in Memory
c\Documents and Settings\Dan DANHP\Desktop\Test1234flt180.CSV

Export File Format Filtering Data Zeroing
Comma Separated Values - *.C5V V' (C) Class 180 : | Relative to Pre-T0 Average |3
| Data is already filtered | Data is Already Zeroed
| Ewpor |

Figure 15. Exporting previously filtered and zeroe  d data

3.3 Data formats

All three data format options include the followiimjormation about the test:
* The test date
* RibEye type
* RibEye serial number
* The channel ISO codes, including the filter cod¢hadast character
* Number of data points per channel and the stad tigtative to the trigger time
* The text from the field under “RibEye InstalledAATD” (see Section 2.2).
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3.3.1 Diadem Data Format

The Diadem data format is used for importing data National Instruments’ Diadem data
processing program. When this format is chosenptbhgram will open a file selection box with
the “Save as type” selection set to “.DAT”. Engdest file name, such as “mydata”. The
program will create two files:

mydata.DAT (an ASCII file describing the data_
mydata.R32 (a binary file with the test data int832floating point format)

For more information on the Diadem format, seeftfiewing document from the National
Instruments web site:

http://digital.ni.com/public.nsf/ad0f282819902a1986f79005462b1/7¢c72161d9b13ef1086256¢C
e80071570b/$FILE/dmheader.pdf

3.3.2 CSV format

The CSV format (Comma Separated Values) creatpscadsheet compatible file with a CSV
extension. Data is arranged in columns, with 8@ todes as the column headers. The file
selection box will have the “Save as type” selatset to “.CSV". Enter a test file name, such as
“mydata’, and the program will create a file calledydata.CSV”.

3.3.3 ISO MME format

The 1ISO MME format is described in ISO/TS 13499stedition 2003-02-01, “Road vehicles —
Multimedia data exchange format for impact testd/hien you select the ISO format option the
file selection box will have the “Save as type’emtion set to “*.“MME". Enter a test file name,
such as “mydata”, and the program will break dolenftle location and filename into the format
“/PATH/mydata”. It will then create a directorylea “/PATH/mydata” and will build the files
as shown irFigure 16.

When you select an ISO file in the form: \PATH\myd ata.MME
the program will create the folders and files shown below

\PATH\mydata\ =

— mydata.MME
— CHANNEL =

— mydata.CHN
— mydata.001
— mydata.002

— mydata.003
[ J
[ J
[ J

Figure 16. ISO MME format directory and files

The file “mydata.MME" is a generic test descripfite in ASCII format, where the only data that
changes is the test data and a timestamp for wieefilé was created.
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The file \CHANNEL\mydata.CHN" is an ASCII file thacontains the number of data channels
and a list of the ISO channel name codes.

The files “mydata.001” through “mydata.00n” are ASfies, one per data channel, that contain
the data for each channel in floating point format.

40 “Plot” Tab

The “Plot” tab Figure 17) is used for a quick view of RibEye data. If dags been downloaded
from the RibEye, the “Current File” box will displdDownloaded RibEye Data in Memory”. If
an existing RibEye data file was read in, the éxgstile name will be displayed.

f JribEye ver18

P I=T5|

Current Flle i

Connect'Setup  Plot | Export ]

SELECT FILEI

Plot Data ;
ally V

Filter Class
| to0_ =

Relative
— Absolute

1 1 1 1
-100 0.0 10,0 20,0 ] 40.0 0.0 EO.0 0.0 0.0 q0.0 939.0
Time (m=]

Figure 17. "Plot” tab
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4.1 “Select File” Button

The “Select File” button allows you to read an 8rig RibEye data file to plot. After a file is
read in, you can also re-export the file (see $ai0 for more information on exporting).

When you click on the “Select File” button, a fileowser will open to choose the file to read.
Figure 18 shows the file browser. Set the “Files of TypedmHown box to:

* DAT for Diadem files
* CSV for Comma-Separated-Values files
* MME for ISO files

Select the Diadem, CSV, or ISO file that you wanopen.

Select File to Plot: Diadem = *.DAT, IS0 = *.MME, CSV= "5V E’
Directory - =
History o |

Lok in: | <e Local Disk (C) x| = EE-

& 0d254cc1d 1d30ded 1F213a4c5f50  [jUsers
3 CJj1aaa (CWINDOWS
My Recent | 1134bc418953ccb56 10671128
[ JDocuments and Settings
ydownloaded programs
hp
i3
| “iMational Instruments Downloads
| S)Program Files
[i"iPngramData
RECYCLER.
lishare
u""_‘ISwSeb.lp
System Volume Information
1System.sav

File name: |- paT

Lef Lo
&

Files of type: |‘_DAT

Figure 18. “Select File” browser

4.2 “Plot Data” Selection

The “Plot Data” selection allows you to select tlaa to plot. The options change depending on
the type of RibEye used to collect the data. Yaw gew the X, Y, and Z displacement data.
You can also view the ambient light readings. @hwient light data is useful to review if you
see drop-outs in the data (refer to Section 2at.@nfore information on error codes).
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4.3 “Filter Class” Selection

The NHTSA standard phaseless Butterworth filtarsed for filtering. You can view the data
with the following filter classes:

* No filter

« CFC 1000
+ CFC 600
« CFC 180
+ CFC 60.

If pre-filtered data from a file is read in, thEilter Selection” box will be set to the filter uke
when the data was stored, and the data can netfileered.

4.4 “Relative/Absolute” Switch

The “Relative/Absolute” switch set to “Relative” lwiemove the zero offsets from the data by
subtracting an average of the first 100 samples feach channel from the rest of the channel
data. If less than 100 samples of data (10 m§ &Hk) was downloaded prior to time-zero, the
“Relative/Absolute” switch will be forced to the b&olute” position, and the data cannot be
zeroed.

If data is read from a file that was stored as &dReé” data, the “Relative/Absolute” switch will
be forced to “Relative” and cannot be changed tbs@lute” for ISO and CSV files. Diadem
files can always be viewed as “Absolute” or “Ralati

4.5 Zooming and Modifying a Plot Style

To analyze and modify a plot, perform the followistgps:

e Zoom in on the plot by holding the “Ctrl” key arefl mouse button and draw a box around
the area of interest.

» Pan the plot by holding the “Ctrl” and “Shift” kegsid left mouse button and moving the
mouse.

» Undo zoom and pan operations by pressing “Ctrl” tredspace bar. You can undo as many
as the last 25 operations.

» Zoom out by holding the “Ctrl” key and clicking thight mouse button.

» Right-click on a trace name in the “Legend” boxck@ange colors, line thickness, and plot
style Figure 19).
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Harizontal B ar

Figure 19. Changing plot styles by right-clicking

5.0 “Live Display” Tab

on atrace in the “Legend” box

The “Live Display” tab shows the current positimfthe LEDs, which are updated
approximately 1 to 3 times per second dependintherRibEye model. You can use this display
to verify that everything is working correctly. ¥@an zoom the plots around the LEDs so you

can see the effect of someone pushing on the ribs.

For side-impact dummies, a switch for setting thpact side of the dummy is available. For the
Polar dummy, you can view the LED positions in eitthe RibEye or dummy coordinate
systems.Figure 20 shows the “Live Display” tab for the Polar RibEye.
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ISi[=1E3

Dummy st RibEye

LEDs on Dummy:
Left 3 Right

Figure 20. “Live Display” tab for Polar RibEye
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Appendix A. Setting the RibEye’s IP address

When the RibEye ships from the factory, its IP a&ddris set to 192.168.0.240. You can change
the RibEye’s IP address by sending commands tRihEye over the LAN connection to port 23
using a Telnet terminal program.

The following example uses Windows HyperTermin@kfer toAppendix B for instructions on
configuring Windows HyperTerminal to communicatehwhe RibEye. If you are using an
operating system other than Windows, refer to ymaumentation for the Telnet program
installed on your system.

To change the RibEye’s IP address using WindowseHygrminal, follow these steps.

1. Start Windows HyperTerminal

2. Hit the “Enter” key until the command prompt epps (pound/number sign, #)

3. At the command prompt, type the following, beplace the “x”s with your new IP address—

set ip eth0 ip-address XXx.XXX.X.XXX

4. Press the “Enter” key again.

The IP address of the RibEye is now changed temipordt is not permanently stored in the
RibEye flash memory, so if the RibEye is poweredmloit will not remember the change.

Because the IP address has been changed, Hypengtmill no longer communicate with the
RibEye, so you must change the HyperTerminal hddtess:

1. Go to “File/Properties” and change “Host Addtess

Click on “Call/Disconnect”

Click on “Call/Call”

If you don’'t immediately get a command prompgss the “Enter” key until you do

Finally, type “Save”.

akrwn

You should see the message “Saving ConfigurationEaiting”, which indicates that the change
of IP address is permanent. You may wish to re-gaur HyperTerminal session with the new
IP address so that it will connect immediatelyrileat time. Figure A1l shows the

HyperTerminal screen after saving.

IMPORTANT: If you change the RibEye IP address, you shouigkire new IP address on a
sticker and attach the sticker to the RibEye so tiha number is readily available for the next
time you are using the RibEye.

NOTE: If you change the RibEye IP address to a diffesebnet (that is, if you change more
than the last three digits), you might have to dethe IP address of your PC to the new subnet
also, depending on your LAN configuration.

For example, if you change the RibEye IP from—

192.168.0.240
to—
192.1682.240

you might have to change your PC to an IP addresthe 192.16&. subnet.
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‘e RibEye - HyperTerminal

File Edit “iew Call Transfer

Help
O & & =08
et ||
H # H set ip ethB ip-address 192.168.8.245 B
H save ) R .
Saving Configuration and exiting
=~
< >
Disconnected Auto detect | TCP/IP 2 = 2=

2 paniti-tech ...

Figure Al. HyperTerminal screen
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Appendix B. Setting Up a Windows HyperTerminal
Follow these steps for setting up a Windows Hyperieal.

1. Go to “Start> Programs> Accessories> Communications> HyperTerminal”
2. Set up the HyperTerminal Connection

At the first screenKigure B1), enter a name for the connection and chooseamticrepresent
it. Then click on the “OK” button.

Connection Description

3&“ Mew Conrection

Enter a name and chooze an icon for the connection:

M ame:
|RibEys |
lcon:

[ k. H Cancel ]

Figure B1. HyperTerminal connection screen 1

At the next screerFHgure B2), ignore the first three lines and click on thepgtdown menu for
the last line (“Conect using:”). Select “TCP/IP (Winsock).”

Connect To

Enter detailz for the phone number that you want to dial;

Country/region: ||-|f'lih3'2I Statesz 1] v |

Phone number: | |

Connect using: | Conexant HDA DT10MDC V.92 M+ |

[ aF. H Cancel ]

Figure B2. HyperTerminal connection screen 2
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Selecting this option, even without clicking “Ok¢auses the following screen to appear

(Figure B3):

RibEye Properties

Connect Ta ' éettiﬁgéi

Hostaddress: | 192.163.0.2400 |

Part nurmber: | 23

Connect using: [TEF‘,"IF' [:Winsnck]

[ ok ][ Cancel ]

Figure B3. HyperTerminal connection screen 3

Enter an IP address for the RibEye connection. eMake that the port number is set to 23 as
shown. Click on the “OK” button. The HyperTermimandow will appear Figure B4) with the
name you have chosen for the connection at thefttpe screen. The bottom left-hand side of
the screen shows that there is no connection yetlsa the computer and the RibEye.

‘& RibEye - HyperTerminal

B

File Edit “iew Call Transfer Help
0= & e
Disconnected Auto detect | Auto detect IR

Figure B4. HyperTerminal connection screen 4
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To connect to the RibEye, press the “Enter” keyltiné command prompt (pound/number
sign = #) appears. When the connection is suades$isé word “Connected” will appear at the
bottom left-hand corner of the HyperTerminal scrééigure B5).

‘¢ RibEye - HyperTerminal
File  Edit Wiew Call Transfer Help
O & 3 058

FEE

Connected 0:01:00 Auto detect | TCR/IP

‘&) AB, e (P 1sHPEM

Figure B5. HyperTerminal connection screen 5

Saving the HyperTerminal Setup for Future Connestio
Go to the top of the screen and select “PieSave As”. Type a name for the HyperTerminal
connection as shown Figure B6. After the initial setup, you need only click thre file name in
order to set up a communication connection to tin&ize.

Save As...

Save in: L vi Q i [
: iE]My Cocuments
-___J ¥ Iy Computer
Fiecert S0y Network Places
—
@
Desklop
by Documents
Fdy Computer
- File name: |FlibEye. bt b | I Save ]
ry Network. Save as fupe: |Session files [*.1t] v | [ Cancel ]

Figure B6. Saving the HyperTerminal connection
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ddress

If you want to connect a PC directly to the RibHystead of through your LAN, you must set up
your IP with a fixed address on the same subntieaRibEye. For example, if the RibEye IP
address is 192.168.0.240, you must set up youPPAtltiress to be 192.168.0.xxx, where “xxx”
is any number between 1 and 254, except 240. ulfaye running an operating system other than
Windows XP, refer to your operating system documgon for setting a fixed IP address.

On Windows XP, follow these steps:

On the desktop, right-click on “My Network Place#tien click on “Properties”. You will get a

screen likeFigure C1.

% Network Connections 101 =l
J File Edit Wiew Favorites Tools Advanced Help | #
J \_) Back = \_’)l - Lji‘ /'._\JSEarch i Folders =] x n ‘ E\- JLinks ?
| Address If_}‘, Mebwark Connections [ &
Mame | Tvpe | Skatus | Device Mame |A

LAM or High-Speed Internet
<L Local Area Connection 3
Wizard

ENBW Zonneckion Wizard
'5_.) Metwork Setup Wizard

4]

LA or High-3peed Inter...  Connected, Firewalled

Wizard
Wizard

5i5 900 PCI Fast Etherne. ..

Figure C1. Windows XP configuration screen 1

Right-click on your Local Area Connection and clamk “Properties”. You will get a screen like

Figure C2.

- Local Area Connection 3 Properties

General |Authentication Advanced

Connect using:

I @ SiS 900 PCI Fast Ethernet Adapter

Thiz connection uzes the following items:
= S
g File and Printer Sharing for Microsoft Metworks
4B 05 Packet Scheduler

T Interet Protocol [TCPAIP)

Install. .. | Uninztall Froperties

r— Dezcription

Allows your computer ko access resources on a Microzoft
rietwork,

[ Show icon in notification area when connected
[v' Matify me when this conmection has limited or fo connectivity

x|

] | Cancel |

Figure C2. Windows XP configuration screen 2
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Click on “Internet Protocol (TCP/IP)” to highlight and then click on “Properties”. You will get
a screen likd-igure C3.

Internet Protocol (TCP/IP) Properties ﬂﬂ

General I

rou can get 1P settings aszigned automatically if your network, supports
thiz capability. Othenwize, pou need to azk pour network, adminiztrator for
the appropriate |P settings.

" Obtain an IP address automatically

—i% ilze the following P address:

IP address: I 192 168 . 0 . EOD
Subnet mask: I 285 285 285 0
Default gatevay: {182 188 0 .1

£ Obtain DHE server address sutomatically

—{% Use the following DNS server addiesses:

Preferred DWS zerver I 192 163 . 1 . 1

Alternate DMS server: I

Advanced.. |
ok I Cancel |

Figure C3. Windows XP configuration screen 3

Select “Us the following IP address”.

Set the IP address to your desired address, ane sua& that the subnet mask is set to
255.255.255.0 as shownkigure C3. You don't have to fill in the default gatewayDNS
server addresses.

Then click on the “OK” button until all windows aodosed. You might get a message saying
that you have to re-boot for the changes to talecef

You are now set to a fixed IP address.
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Appendix D. Instructions for 50 ™ Male Adjustable-LED 2-axis RibEye

Special firmware is available for the"5Male, 2-axis RibEye that allows the user to put BED

on any rib. The user may also place multiple LEidDSa rib. Special LED mounts are available
that attach the LEDs to the rib stiffener barsddition to the normal LEDs that attach to the ribs
with nylon zip ties. Figure D1 shows the LEDs mimahto the rib stiffener bars. The LEDs
mount to the stiffeners with angled mounting plateghat the left LEDs are angled toward the
right side of the dummy, and the right LEDs areledgoward the left side of the dummy.

Figure D1. LEDs attached to rib stiffener bars

When running the special firmware, the “RibEye Typex will display “50" ADJ.”

The 2-axis 58 Male RibEyes use different calibration curves ocess the data for each rib.
Therefore, the RibEye must know which rib each LiEbcated on. When the RibEye software
connects to a “8OADJ” RibEye, the LED position and ISO codes tabi# have dropdown
boxes on the RIB and POSITION columns as showngarg D2.
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LED RIB POSITION 1SO CODES X{mm) | Y {mm)
1 1 - LEFT RIB ~| 1 1 RIBS 01 LE H3 DS X-Y 105.7 | —44.2
2 - LEFT RIB ~| 1 1 RIBS 02 LE H3 DS XY 105.8 | —44.1
3 1 LEFT RIB ~| 1 1 RIBS 03 LE H3 DS X-Y 105.9 | —44.0
4 |v2 LEFT RIB ~| 1 1 RIBS 04 LE H3 DS X-Y 105.8 | -42.9
5 3 LEFT RIBE ~| 1 1 RIBS 05 LE H3 DS X-Y 105.8 | -42.9
6 ; LEFT RIB ~| 1 1 RIBS 06 LE H3 DS X-Y 105.8 | —43.9

6

LED RIB POSITION 1SO CODES X{mm) | Y(mm)
1 1 - LEFT RIB ~| 1 1 RIBS 01 LE H3 DS X-Y 105.7 | —44.2
2 2 - RIE ~| 1 1 RIBS 02 LE H3 DS X-Y 105.8 | —44.1
3 3 ~| vLEFT RIB | 1 RIBS 03 LE H3 DS X-Y 105.9 | —44.0
4 4 ~| LEFT STERHUM | 1 RIBS 04 1E H3 DS XY 105.8 | —43.9
5 5 ~| RIGHT RIB | 1 RIBS 05 LE H3 DS E-Y 105.8 | —432.9
6 5 ~| RIGHT STERHUH | 1 RIBS 06 LE H3 DS /Y 105.8 | —43.9

Figure D2. Dropdown boxes for the RIB and POSITIEGNUmMns

Any of the 6 ribs can be selected for any LED. Rils the top rib, and Rib 6 is the bottom rib.
The positions can be set to Left or Right, and &ilsternum as shown in Figures D2 and D3.
Note that the ISO codes change with the RIB andIPIO8I settings.

LED RIB POSITION 150 CODES X (mm) Y (mm)
3 3 hd LEFT RIE i 1 1 RIBS 02 LE H3 DS E-Y 105.9 —44 .0
4 3 | LEFT STERHUH |~ 1 1 STRN 03 1E H3 DS X-Y 105.8 —-41.9
5 6 " LEFT RIB ! 1 1 RIBS 06 LE H3 D5 X-¥Y 105.8 —43.9
6 6 | LEFT STERHUH |~ 1 1 S5TRH 06 LE H3 D5 X-Y 105_8 —43.9
7 1 o RIGHT RIB o 1 1 RIBS 01 RI H3 D5 X-Y 105_8 56.1
8 1 il E 1 RHUH | 1 1 S5TREH 01 RI H3 D5 X-Y 105.9 56 .0

Save LED Setup to RibEye I | Cancel Led Setup Changes '

Figure D3. RIB and POSITION changed

When any of the RIB or POSITION entries are changjeel“Save LED Setup to RibEye” and
the “Cancel LED Setup Changes” buttons will appeathen you have finished configuring the
LEDs you must either save the settings or caneshthWhen you click on the “Save LED Setup
to RibEye” button, the LED setup data will be veittto the RibEye flash memory. The next
time you connect to the RibEye, the software mild the LED settings from the RibEye flash
memory and set up the LED table with the correta.d#f you click on the “Cancel LED Setup
Changes” button, the changes will be cancelled thedable will be reset to its last state.

WARNING: Make sure that the LEDs are mounted on theaibhave specified in the table to
prevent the RibEye from using the wrong calibrationves.

Note that the “Download Data” button will be grayaat and inoperable while you are editing the
LED table and while the “Save LED Setup to RibEged “Cancel LED Setup Changes”
buttons are visible.
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If you put more than two LEDs on either side of theage you will have duplicate channel ISO
codes for some channels. In this case, you adndbthe absolute data from the RibEye to
determine the initial location of each of the LEDs.
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