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USER’S MANUAL
RibEye™ Multi-Point Deflection Measurement System
2-Axis Version for the Polar ATD

1.0 Polar RibEye Description

The Polar RibEye mounts to the lower spine of taliPdummy. The RibEye can be positioned
to face either the left or right side of the dumn8ix light-emitting diodes (LEDs) are mounted
on the Polar ribs — two each on Ribs 4, 5, anéf&. each rib, one LED is mounted on the outer
part of the rib on the side of the dummy, and oB®lis mounted at the sternum end of the rib
close to the middle of the dummy chest. The Ribiegerds and reports the X and Y positions of
each LED at a sample rate of 10 kHz. The RibEgends up to 30 seconds of data in dynamic
random access memory (D-RAM). After the test,RiileEye copies 2 seconds of data in flash
memory. Figure 1 shows a front view of the Polar RibEye. The catoefor the LEDs is in the
center of the front cover.

=

Figure 1. Polar RibEye (front view)

The RibEye receives Ethernet connectivity, powed a trigger signal from the DTS-G5DB.
Please refer to the DTS documentation for configuthe DTS system. All of the signals from
the G5DB are connected to a 25-pin Micro-D conneatothe back of the RibEye as shown in
Figure 2. In the current configuration, the DTS softwaoesl not control the RibEye; however,
DTS control could be an option in the future. @uitty, the RibEye is operated by the RibEye
control application, which runs on a PC. The RibEgntrol software configures the RibEye,
shows its current LED positions, and downloads &ata the RibEye. Data from the RibEye is
stored in Comma-Separated-Variable files. Therobsbftware also provides a quick plot of
the data.
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Figure 2. Polar RibEye (back view)

1.1 RibEye Measurement Range

The RibEye measurement range is showhigur e 3, superimposed on a view looking down the
Polar ATD chest. Ribs 4, 5, and 6 are shown withtEDs attached. In this view, the RibEye is
facing the ATD'’s left side. The RibEye X-Y plarerbtated 41 degrees with respect to the ATD
X-Y plane. When the RibEye saves and displayd Bie positions, its control software
automatically converts the RibEye data to the AT&@dsrdinate system.
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Figure 3. RibEye measurement range in Polar ATD
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2.0 RibEye Mounting

Before mounting the RibEye, the cable from the G&DBuld be attached to the 25-pin Micro-D
connector on the back of the RibEye, and the jaokves on the connector should be fully
tightened. The RibEye is mounted to the spine usimg6-32x 1.25 inch countersunk hex
screws as shown fRigure 4.

6-32x 1.25

Figure 4. Mounting RibEye to Spine

Use two 6-32 x 5/16 screws to attach the RibEyhécangle bracket on the back side as shown
in Figureb.
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6-32 x 5/1¢

Figure 5. Mounting RibEye to spine (back side)

2.1 LED Mounting to Ribs

The three LEDs mounted on the outer part of the oifo the side of the dummy are each attached
with two nylon zip-ties. The three LEDs mountedhtat sternum end of the ribs close to the
middle of the dummy chest are attached to the Itiodtsconnect the ribs and sternufigure 6
illustrates how the three outer LEDs are mounteéigure 7 shows how the LEDs at the sternum
end of the ribs are mounted.

Figure 6. Mounting outer LEDs on ribs
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Figure 7. Mounting LEDs on sternum end of ribs

The LED cables are routed along the inside of ithe rMake sure that the LED cables cannot
move into the field of view during the test. Thannectors on the ends of the LED cables are
plugged into the socket on the front cover of tlileEye as shown ifrigure 8.

|

Figure 8. LED connections to RibEye

The LEDs must be plugged into the connector indtitker listed inTable 1.
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Table 1. LED connections

LED number | Rib number | Location on rib
1 4 Outer
Quter
3 6 Outer
4 4 Middle
5 5 Middle
6 6 Middle

3.0 RibEye Software

The RibEye is configured using PC-based softwamedbmmunicates over the local area
network (LAN) through the DTS-G5DB. The RibEye trmhsoftware allows you to configure
how much data to collect using either a circulalir@ar buffer. The control software is also used
to download the data and generate Comma-Separatedblé data files.CSV format). Channel
names are configured using standard 1ISO channelscotihe RibEye control software also
provides a quick plot of the data channels, as agln ambient light reading which is taken
during every sample. The software also includigeamode that displays the positions of the
LEDs at a 3 sample/second update rate.

The RibEye receives its power from the DTS G5DBy®o must turn on the G5 system in order
to turn on the RibEye. When the RibEye is powenedt will flash each of the LEDs for about 1
second. The LEDs will flash in the following order

Rib 4 Outer
Rib 5 Outer
Rib 6 Outer
Rib 4 Middle
Rib 5 Middle
Rib 6 Middle

3.1 RibEye Control Software Installation

R

First, insert the Polar RibEye CD into your CD érivUsing Windows Explorer, open the
“RibEye Installer” directory and run the “setupe&yrogram. Then follow the instructions on
the screen. This program will install the RibEgatrol software and the LabWindows/CVI Run-
Time Engine.

3.2 RibEye Control Software Operation

The main screen upon start-up of the RibEye costfilvare is shown ifigure9. Note that
most of the controls are grayed out, and only therthect/Setup” and “Plot” tabs are visible. At
this point, the software can be used only to re-@kisting datasets. The “Status” box shows the
current state of the RibEye (disconnected).
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EJRibEye Ver1.0 H[=iE3
Connect/Setup ] Plat ]
RibEye Status

| Disconnected RibEye Type: i
Connect to RibEye via: IP Address Serial Numhber: j

[ 1921680241 |* CONNECT Calibration Date:
Find RibEyes Firmware Yersion:

RibEye Installed in ATD:
] ATDr#demo rig

IS0 Test Object ' D- Dummy

IS0 Filter; Code for Processing Program | C-CFC 180

--|
ISO Position [ 0-Other 2 |
il
i

RibEye Pointed Toward Dummy | LEET SIDE Show CUrmentXys

LED | RIB | POSITION IS0 CODES | X (mm) | Y (mm) 2

el
Data-Buffer Operation Data in RibEye (ms})
Circular 2 Linear Start Time Stop Time
ERASE MEMORY Data to collect after Trigger (ms) I I
| 2000 Data To Download {ms}
DOWNLOAD DATA] Shiliimes - topilime
| A0 | 400

@ 2009, Boxboro Systems LLC

Figure 9. RibEye control software main screen upon start-up

3.3 Connecting to the RibEye

The Polar RibEye communicates via Ethernet ovetL#kiid. The “Connect to RibEye via”
drop-down menu has the option for connecting vi2 5SSerial and USB for other RibEye
models, but you should ignore these and seledtthernet connection.

Next, select the IP address for your RibEye in“tReAddress” box. If your RibEye is not listed
on the drop-down menu, you can type your RibEye'address into the box. Alternatively, you
can click on the “Find RibEyes” button, which wakkarch for all RibEyes currently connected to
the LAN and powered up. If you click on the “FiRibEyes” button, a message will pop up
asking you to wait for 15 seconds. After the RiegEhave been found, they will be displayed and
added to the IP Address drop-down menu as showigir e 10.

10
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RibEye Type: i

RibEye Installed in ATD:

1S0 Test Object | D- Dummy Y l [
ISO Position. [ 0 Other  |*]
1801 Filter Code for Processing o« oY =]

RibEye Pointed Toward Dum Fotind T RibEve
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ATD#demo rig
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LED | RIB PO

This RibEye have been added to the |P Address list

AR Data Buffer Operation

Circular 2% Linear

Starl Time
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Data in RibEye (ms)
Stop Time

ERASE MEMORY Data to collect after Trigger (ms) i

| 2000 Data To Download (ms)
DOWHNLOAD DATA Start:-Time Stop.Time
[ 10 | amm

(£ 2009, Boxboro Systems LLC

Figure 10. “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 RibEyei)l 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 ATD Nuoar. Figure 11 shows the main screen after
the software has connected to the RibEye. Note'tee Display” tab is now visible, and the

various control buttons are activated.

11
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EJRibEye Ver1.0 H[=iE3
Connect/Setup ] Plat ] Live Display ]

RibEye Status
| Connected - ldle RibEye Type: ] Polar

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

1_192_153_0"24_1@ DISCONNECT Calibration Date: | January 10, 2009 |
Find RibEyes Firmware Yersion: POOD1 |

RibEye Installed in ATD:
ISO Test Object D-Dummy ¥/ | ATD#demo rig

ISO Pasition 0 - Other M|

150 Filter Code for Processing Program C - CFC 180 V|

RibEye Pointed Toward Dummy LEFT SIDE v| Show Current XY's]

| LED RIB POSITION ISO CODES X (mm) | Y{mm) o]
1 4 OUTER D 0 RIBS 04 LE OU D5 XY C 0.0 0.0
2 5 OUTER D 0 RIBS 05 LE OU D5 X-Y C 0.0 0.0
3 b OUTER D 0 RIBS D6 LE OO DS E-Y C 0.0 0.0
4 4 HIDDLE D 0 RIBS D4 IE MI DS E-Y C oo 0.0
5 5 _ MIDDLE D 0 RIBS 05 LE HI DS X-Y C 0.0 0.0
b b HIDDLE D 0 RIBS D6 LE HI DS E-¥Y C o0 0.0 '|
Data Buffer Operation Data in RibEye {ms})
Circular 2 Linear Start Time Stop Time
_ 500 | 1500
ERASE MEMORY Data to collect after Trigger (ms)
2000 Data To Download {ms}
DOWNLOAD DATA S i O S iine
-10 400

@ 2009, Boxboro Systems LLC

Figure 11. RibEye control software main screen aft  er connecting to RibEye

3.4 Text Field Under “RibEye Installed in ATD”

This text field can be changed by the user, antvaoé will store the data RibEye’s flash
memory. The text field can be used for any purpbaeit is typically used for the dummy
identification, so that if multiple RibEyes are hgiused, you can verify that 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 softwill write the updated information to the
RibEye. A confirmation box will pop up as showrFigure 12. Click on “OK” to close

the box.

12
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ATD infarmation changed in RibEpe

Ok

Figure 12. Confirmation of updated data
under “RibEye Installed in ATD”

3.5 1ISO Code Settings

The drop-down boxes for “ISO Test Object”, “ISO Rios”, “ISO Filter Code for Processing
Program”, and “RibEye Pointed Toward Dummifigure 13) are used to generate the standard
ISO channel naming codes as shown in the tableerWhu change any of the values in the
drop-down boxes, you will see the changes refleicteke 1SO codes in the table. The ISO codes
are used as channel headers in the CSV data files.channel codes are not stored in the
RibEye. The “Rib” and “Position” entries for eatkD in the table cannot be changed by the
user.

RibEye Installed in ATD::
ISO Test Object D-Dummy v/ ATD#demo rig

ISO Position 0 - Other vl

150 Filter Code for Processing Program C-CFC180 v|

RibEye Pointed Toward Dummy LEFT SIDE v| Show Current XY's

LED RIB POSITION ISO CODES X mm) | ¥ mm [l
1 4 OUTER D 0 RIBS 04 1E OU D5 X-Y C oo 0.0
2 5 OUTER D 0 RIBS 05 1E OO DS XY C oo 0.0
3 3 OUTER D 0 RIBS 06 1LE OU DS XY C oo 0.0
4 4 HIDDLE D 0 RIBS 04 LE HI DS XY C o.0 0.0
L 5 HIDDLE D 0 RIBS 05 LE HI DS /Y C o.0 LI 1]
1 6 HIDDLE D 0 RIBS 06 LE HI DS XY C o.0 0.0 j

Figure 13. ISO code settings

Note that the “Filter Code” setting is just usedetb the final processing program what filter to
use when processing the data. Typically, RibEya tabest processed using a CFC 180 filter.
The RibEye and the control softwate not filter the RibEye data stored in a CSV file.

The “RibEye Pointed Toward Dummy” Left or Right sidelection is used to convert data from
the RibEye coordinate system to the dummy coordisgstem. Make sure that this setting is
correct, or the coordinate system conversionsgeitierate bad data. The RibEye coordinate
system is rotated about the Z axis of the dummplbg or minus 41 degrees. When you click on
the “Show Current XY’s” button, downloaded datalwié converted so that it is aligned with the
dummy’s X and Y coordinates based on the settingefRibEye Pointed Toward Dummy”

field.

3.6  “Show Current XY's"” Button

The “Show Current XY's” button will turn on the LEDbriefly and report the current positions
in the dummy coordinate system based on the LeRtigint setting in the “RibEye Pointed
Toward Dummy” selection box.

13
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3.7 Data Collection Setup, Arm, and Download Contr  ols
Figure 14 illustrates these controls, which are describetthénfollowing sections.

Data Buffer Operation: Data in RibEye (ms)
Circular o 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 14. Data collection setup, arm, and downloa  d controls

3.7.1 Data Buffer Operation

The RibEye has a 30-second D-RAM data buffer, wisexhm be configured as a circular or linear
buffer. If the data buffer is set to “Circularnly the “Data to collect after Trigger” box will be
shown. In this mode, when the RibEye is armedilitbegin collecting data to a circular buffer.
It will continue to collect data to the circularffer until it receives a trigger signal (see settio
3.7.3 “Disarm” and “Trigger” Buttons). After aduger is received, RibEye will continue to
collect data for the number of milliseconds enterethe “Data to Collect after Trigger” box.
You can set this value from 1 to 30,000 millisecofmis).

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 receivedyill continue to collect data until it has either
collected the amount of data set in the “Data tbeCbafter Trigger” box, or until the “Time (ms)
to collect after ARM” is reached, whichever happérst. 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 after
(ms) ARM 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

3.7.2 Flash Memory Data Storage

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

The flash memory holds 2 seconds of data. If titd=EfRe is powered down after it writes to flash
memory, only 2 seconds of data will be availablddanload. If a trigger occurred during the
test, the flash will hold data from —500 to 150Q mkere Time 0 is the time the trigger occurred.
If no trigger occurred, the RibEye will store tlast 2 seconds of data acquired in flash memory.
If the linear buffer was set to 30,000 ms to cdllster arm, the flash will hold

28,000-30,000 ms.

14
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Note that if power is interrupted while the RibEgenriting 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

There may or may not be any good data in flashfhmitlata can be downloaded and inspected.

3.7.3 “Erase Memory” Button

The “Erase Memory” button will erase the RibEye RANK flash memory. This typically takes
about 14 seconds, but the memory specificationstedyit can take longer. The RibEye “Status”
box will display “Erasing RibEye Flash Memory”, aadrogress bar will appear.

3.7.4 “Arm/Disarm” and “Trigger” Buttons

Clicking on the “Arm” button (se€igure 14 above) will start the RibEye collecting data. &lot
that if memory is not erased as described aboeeaim action will be aborted, and a message
will pop up telling you to erase the memory.

When you click the “Arm” button, the button labellvehange to “Disarm”, and a “Trigger”
button will appear as shown kigure 15.

| DISARM l 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 15. “Disarm” and “Trigger” buttons that app ear 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 16). If you do
plan to disconnect the cable, you must click on“Bisconnect Now” button. This will close
communications to the RibEye so that disconnedtiagcable will not lock up communications.
If you do not plan to disconnect the dummy commations cable, you can click the “Stay
Connected” button. After the test is completed dmedcommunications 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, atlte RibEye will treat it as if a hardware
trigger occurred.

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.

15
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5[] B3

RibEye Type: | Polar

Connect to RibEye via: IP Address Serial Number: 0075
1821680241 |7 DISCONNECT]|  Calibration Date: | January 10, 2009
Find RibEyes Firmware Yersion: ;‘ PODD1
| RibEye Installed in ATD:
ISO TestObject |  D-Dummy _ ¥j J ATD#demo rig xx

Dummy Cable Disconnect

1SO Filter Cody
RibEye If you plan to Disconnect the @
Communications Cable
LED from the dummy, you must mm)_|2)
; Disconnect Now Eg
BN
4 0.0
> STAY CONNECTED 2ai2
= [DisconnECT Now] | | S

DISARM I TRIGGERJ

Data Buffer Operation

Data in RibEye (ms)

-10

18 2009, Boxkora Systems LLC

Circular 3% Linear Start Time  Stop Time
Data to collect after Trigger {ms) l { ] 0
| 2000 Data To Download (ms)
Start Time Stop Time

400

Figure 16. Message pop-up after arming

3.7.5 “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, the 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 showirgghrcent completion of the download. After
the download is complete, a file storage window aflpear. Navigate to the location where you

want to store the file, and enter a file name. fileeextension will always beCSV.

After the data is downloaded, you will be takenhe plot tab for a quick view of the data. The

format of the .CSV file is shown ifable 3, where —
» The first line shows the RibEye type
» The second line shows how the RibEye is orienteléerdummy

» The third line shows the ATD number or whatevet t®u entered in the field
» The ISO codes for the channel headers are shottre icolumns to the right of “Time".

16
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Table 3. Data file (*.CSV) format

RibEye Type:Palar

RibEye Pointed Toward Dumrmy LEFT Side

ATD: ATD#00000001
DORIESO DORIBS0 DORIBS0 DORIBS0 DORIBSO DORIBSO DORIBSO DORIBSO DORIBSO DORIBSO DORIBSO DORIBSO DOSENSL DOSENS
4LEQUD 4LEOUD SLEOUD SLEOUD BLEOUD BLEOUD 4LEMIDS 4LEMIDS SLEMIDS SLEMIDS GLEMIDS BLEMIDS ES993F0 RIS999PO

Time(ms) SkC SYC SRC 3YC SR 3YC HC Ve HC YC HC e an 0o

1} a0 -102.8 G2.9 -104.4 a7.2 -104.3 108.2 734 118 731 1142 724 05 1021
0.1 7948 -102.6 G2.9 -104.4 a7.1 -104.2 108.1 738 1116 73 1141 724 a7a 1011
0z 7948 -102.7 G2.9 -104.4 a7 -104.1 108.2 734 M7 731 1141 723 8493 1019
03 7948 -102.7 G2.9 -104.4 a7 -104.1 108.2 734 1116 73 1141 723 a74 1003
0.4 79.9 -102.7 a3 -104.5 a7.1 -104.2 108.2 -73.4 1116 731 1141 724 a67 1M3
05 79.8 -102.8 g2.7 -104.4 a7 -104.1 108.1 738 1116 731 114 723 G491 988
06 79.8 -102.7 g2.8 -104.4 a7 -104.1 108.2 738 1116 731 114 723 a64 1008
07 79.8 -102.7 g2.9 -104.4 a7.1 -104.2 105.1 7358 116 731 1141 724 g42 1006
08 79.8 -102.7 g2.9 -104.4 a7.2 -104.1 108.2 734 116 731 1141 723 G685 1026
0s 79.8 -102.8 2.6 -104.2 a7.1 -104.2 108.2 738 M7 731 1141 724 G40 1024

3.7.6 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 RibEyk force both the X and Y data to the same
error code. The error codes are generated whihfligm a LED is blocked between the LED
and one of the sensors, or if there is too muchiemhlight to accurately resolve the LED
position. Both X and Y will be forced to:

1. If the right sensor (when facing the RibEyebliscked or sees too much ambient light
2. If the left sensor (when facing the RibEye)liscked or sees too much ambient light
3. If both sensors are blocked or see too muchemhight.

If an error code occurs, discount the data a fellisetonds before and after the drop-out,
because the LED brightness control loops mustls&tabiMost often , the cause of a drop-out is a
loose cable that swings between the LED and theassnblocking the light.

3.8 “Plot” Tab

The “Plot” tab Figure 17) shows a plot of the data file. The file name path is shown in the
“Current File” box.

3.8.1 “Plot Data” Selection
The “Plot Data” selection allows you to generate fitilowing plots:
e Xand Y versus time — all of the data collected
* Xvs. time
e Yvs. time
* Ambient light vs. time.

The ambient light data is useful to review if yaeglrop-outs in the data (please refer to section
3.7.6 Error Codes in Data File).
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E3RibEye Ver1.0 - [Of %]

Current File .

ciitllatest. CSV

Connect!Setup  Plot ] Live Display ]

SELECT FILE 1143~

Plot Data
X and Y vs Time -/

Filter Class

No FiIter'J

RIE 4 LE
RIE 4 LE OU
RIBSLET
RIE 5 LE OU
RIBELE I
RIE 6 LE OU

RIE 4 LE
RIE 4 LE

] ] ] ] [] []
4DD BDD SUEI 1000 1200 1400 1600 1800 2000

Time (ms)

Figure 17. Plot tab

3.8.2 “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.

3.8.3 “Select File” Button

The “Select File” button will bring up a file broasto allow you to select a RibEye data file to
plot. This button will also allow you to re-plot@st when you are not connected to a RibEye.
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3.8.4 Zooming and Modifying a Plot Style

To analyze and modify a plot, perform the followisteps:

» Zoom in on the plot by holding the “Ctrl” key an@ft. 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” boxkange colors, line thickness, and plot
style Figure 18).

RIE4LED
RIE&GLE O 55.00 -
RIEELED

RIE 4 LE Ml =

Flat Calor

RIE & LE M EEEE ¥ [ Thin Line
Faimt Styls ¥ FatLine
Lire Style *  Connected Pointz
Line Thickness Ccatter
¥ izible Thin Step
Rename Plot Fat Step
27.a0 —_, Wertical Bar
o Harizontal Bar

Figure 18. Changing plot styles by right-clicking on atrace in the “Legend” box

3.9 “Live Display” Tab

The “Live Display” tab shows the current positimfthe LEDs, which are updated
approximately 3 times per second. You can usediBfgay to verify that everything is working
correctly. You can zoom the plots around the LEDyou can see the effect of someone pushing
on the ribs. You can select to see the data dithidie RibEye coordinate system or in the
dummy coordinate system.

Figure 19 shows the “Live Display” screen with LEDs in thgpaoximate positions when the
RibEye is mounted facing the dummy’s left side.e Thisplay shows the LED positions in the
RibEye coordinate systentigure 20 shows the “Live Display” screen with the LED pasiis
shown in the dummy coordinate system. This plesube same data Begure 19, but with the
coordinate transforms applied to convert RibEyadathe dummy coordinates.
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L JRibEye Ver 1.0 M[=1kE3
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Figure 19. “Live Display” tab with data shown in t he RibEye coordinate system
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L JRibEye Ver 1.0 M[=1kE3

Connect/Setup ] Plot Live Display ]
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Figure 20. “Live Display” tab with data shown in t he dummy coordinate system
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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 192.168.1.240. 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 yilmgumentation 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 A1 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 Hyperiieal.

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 scré€igure 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

FigureC2.

- 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 e |

General I

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

" Obtain an IP address automatically

— % e the following IP address:

IP address: I 192 168 . 0 . EBOD
Subnet mazk: I 285 255 0285 0
Default gatevsay: {192 188, 0 . 1

" Dhtain DMS serven address automatically

—% Uze the following DNS server addresses:

Prefered DMS zerver: I 192 168 . 1 . 1

Alternate DMS zerver: I

Advanced... |
ak. I Cancel |

Figure C3. Windows XP configuration screen 3

Select “U 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 shown kiigure C3. You don’t have to fill in the default gateway@NS
server addresses.

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

You are now set to a fixed IP address.
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Appendix D. Micro-D Connector

The connector on the back of the Polar RibEye@emair Micro-D MWDL 25 SSP. The

mating connector basic part number is MWDL 25 PS8ewww.glenair.confor more

information on the connectors and related hardwditee connector is currently configured to
receive power, Ethernet, and trigger from the DTE8. The connector pins currently used are
shown inTable D-1.

Table D1. Existing connector pin configuration

Pin # Signal Pin # Signal
1 no connect 14 | +Power (Note 3)
2 Shield (Note 1) 15 | +Power (Note 3)
3 Ethernet +Rx 16 no connect
4 Ethernet —Rx 17 no connect
5 Ethernet +Tx 18 | +Power (Note 3)
6 Ethernet —Tx 19 | Trigger (Note 4)
7 no connect 20 no connect
8 Power On (Note 2) | 21 Ground
9 no connect 22 Ground
10 no connect 23 Ground
11 no connect 24 Ground
12 Shield (Note 1) 25 Ground
13 Ground
Notes

1. Shield is internally tied to ground pins.

2. Power On must be tied to ground for RibEye tevgroup. Connect to
+Power to turn off RibEye.

3. +Power can be +10 to +15 VDC with respect taugch

4. Trigger should be held at ground for no triggArpositive pulse to
greater than 6 volts DC will cause a trigger. Tigger occurs on the
rising edge of the trigger pulse.
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Appendix E. RibEye specifications
Measurement accuracy and range

The RibEye meets the requirementSafE J211/1(July 2007) as both a sensor and a data
acquisition systemFigure E1 shows the RibEye measurement range in the RibEYepkne.
The overall accuracy of the RibEye depends on theuait of Z deflection of each rib. The Polar
RibEye does not measure Z, so it cannot correarars induced by Z motions. However, the
Polar RibEye was tested at rib Z deflections oft®/sm and +/-25 mm. Refer to the calibration
report for your unit to see the measurement eees the X-Y plane at the Z deflections. The
largest errors tend to be at the edges of the rahgble E1 gives the accuracy ranges at Z
deflections tested. Note that Z is positive dowrdva

180

160

140 \
120 \ /
100 \ /

RibEye X (mm)
3
/
N

60 ™~ -
40 \ /
20
0 ‘ ‘ ‘ ‘
160 -120 -80 -40 0 40 80 120 160

RibEye Y (mm)

Figure E1. RibEye measurement range in X-Y plane

Table E1. RibEye error limits versus Z deflection
(Z is positive downward)

Z offset (mm) Maximum Error (mm)
X Y
0 1 1
+10 1 1
-10 1 1
+25 15 15
=25 2 2
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Power requirements

The RibEye can be powered by any DC voltage sduoce 10 to 15 Volts, and it is intended to
be powered by the DTS G5DB. The power draw dependble RibEye’s operating conditions,
as shown irmmable E2. The power draw data was taken at an operatiiggaof 15.0 volts.

Table E2. RibEye power requirements

Condition Power (Watts)
On/idling 5.2
Collecting data (typical) 8.4
Maximum* 13

* When all LEDs are out of view of both sensors
and are driven to full power.

Data acquisition and storage

Sample rate: 10,000 samples per second per LED

Modes: Linear or circular buffer

Acquisition time: 30 seconds

Data Storage: 30 seconds in RAM, 2 seconds ih flasn-volatile)

Data is collected to RAM memory and stored postiteflash memory.

Control signals
SeeTable D1 in Appendix D for connector pinouts.

Trigger: Positive going pulse greater than 6 voltsigger occurs on rising edge
Communication: 10/100 MBS Ethernet
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