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Recon-3D &
Cloud Compare

* This is not the typical Recon-3D and Cloud
Compare presenation. For typical Recon-
3D presenatations (which ARE important)
see the Cloud_compare_comparisons-
Patrick__Davis.pdf and the
WYMAN_Symposium_Lidar_App.pdf
presentations that are included as separate
downloads

* This presentation is geared specifically
towards the vehicle accident investigation
and reconstruction field.
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Recon-3D &
Cloud Compare

* [ his presentation deals with
considerations as to app operation
selection and accuracy within the
Recon-3D tool.

* The Cloud Compare portion takes the
user through the steps to obtain crush
measurements with Cloud Compare.




Recon 3D

What is it? What is it not? Why use it?

» Recon-3D is an Apple App to be used
on either an Apple iPhone or Apple
iPad that has the LIDAR function

*x [t combines the LIDAR measurement
function with photogrammetry using
the video taken while “scanning” the
object/area of concern




Recon 3D

What is it? What is it not? Why use it?

*xIt is not meant as a replacement for a
“real” scanner (i.e. - FARO, Leica, etc)

* [t does not have the density of scan
points the larger scanners have

*x It also doesnt require the tripod or
multiple scans of the larger scanners

x It doesnt have the associated costs of
the larger scanners.

S‘Jllh Carolina Accident Reconstruction Specialists - 2023 Copyright 2023 - All Rights Reserved - 4N6XPRT Systems
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Recon 3D

What is it? What is it not? Why use it?

*»Cost - relatively low

* Flexibility - You walk around and scan,
you cover the area of intrest, you
don't have to set up a tripod multiple
times, you don't need to pick up and
set down the scanner multiple times,
you just walk around and scan.




Recon 3D

What is it? What is it not? Why use it?

*[Ime - In many instances you can
cover the area of intrest in 2 minutes

or less.

* Accuracy” - the accuracy is at least as
good as a rolling wheel, and often
times better.

xDocumentation - it allows for
documentation of area data for later
possible use with minimal cost

salth Carolina Accident Reconstruction Specialists.- 2023 Copyright 2023 - All Rights Reserved - 4N6XPRT Systems. .
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Recon 3D

Screens

e sstare Purchases e

Daniel Vomhof
dv3phone@gmail.com

[ 4NBXPRT Systems @ 5 Additional Scans

1 Month Plan

Increase monthly or daily limit by

Cloud Processing: 10 scan daily adding 5 scans

upload limit | 30 scan monthly upload :
lirnit Cloud Processing or On-
Device Processing

On-Device Processing: Unlimited
Share scans

Maximum 10 min scan time for
resolutions of 5mm or greater

Help \ Share scans

Buy Plan

Change Password ! 10 Additional Scans

: Increase monthly or daily limit by
Default Settings > 1 Year Plan adding 10 scans
Cloud Processing: 10 scan daily Cloud Processing or On-
Print April Tags y upload lirit | 30 scan monthly upload Device Processing
limit Share scans

On-Device Processing: Unlimited
Maximum 10 min scan time for
resolutions of 5mm or greater
Terms & Conditions 2 Share scans

Contact Us

9

ount at confirmation of purchase
Ter wnless auto-renew s turned off at
bafarm tha gnd of current paricd.

SoOUTIT CaTUNIIa ACCIUCITE RECUIISU tCLIOIT Specia erved - 4NOXFP
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Recon 3D

*\When you click
the “+” button,
you are
presented with
the SCAN
SETTINGS.
These are, per
the most recent
training, is the
settings to be
used by the
CLOUD
processing.

Salth Carolina Accident Reconstruction Specialists.= 2023

Screens

Z Sync via Wifi

Daily Uploads Available: 10
Monthly Uploads Available; 17

¢ vﬂ 1side post 2

Standard Mode

Created On: 2022-0

Created On: 2022-07-25 10:51:40 AM

A Daniel Vomhof

Scan Settings
Start/Stop Tone .
Default unit: IN Change
Mode

Standard Photogrammetry

Scan Density (mm) 0.195 inch (5.0 mm)

— ] 30

Depth of Reconstruction  196.85inch (5.0 m)

e

Target Detection

Target Distance 0.0

SAVE SCAN SETTINGS

1 [JIILS MESTITVEU = FINUATFINT JYSCCIIIS
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Recon 3D

Screens

*Units - I use INCHES, also
available are METERS,
FEET, and CENTIMETERS

x»Mode - In general you will
want to use STANDARD
which is the melding of
the photogrammetry with
the LIDAR

*SCAN DENSITY - Due to
recent changes, you will

probably want 5 mm
Solith Carolina Accident Reconstruction Specialists - 2023

A Daniel Vomhof

Scan Settings
Start/Stop Tone .
Default unit: IN
Mode

Standard Photogrammetry

Scan Density (mm)

. —@

. —@

Target Distance 0.0 IN~

SAVE SCAN SETTINGS
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Recon 3D

Screens

xScan Density - “tighter” |
densities (1,2,3,0or 4 mm) e
can be set, but you will not [
be allowed to scan for the [

Mode

“full” 10 minutes P TR

x*Depth of Reconstruction -

This is how far into the
distance will be included. . —®
In general 5-10 meters

(~15-30 feet) will be N
sufficient. —

SAVE SCAN SETTINGS

. —@

S(Jﬂh ‘ia:a"na Asmdﬁnx Bgsnnﬂ:"ﬁlgn Specialists - 2023
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Recon 3D

Screens
*x [arget Detection - If you

are using the APRIL A Dene et
targets to help set scale in |-
your scan, you want this
ON, however, for a variety |

of reasons, OFF has
become my preferred -

mode. I have not seen a
negative hit in my scans
by not using the targets.

. —@

Target Distance 0.0 IN~

SAVE SCAN SETTINGS

S(Jﬂh ‘ia:a"na Asmdﬁnx Bgsnnﬂ:"ﬁlgn Specialists - 2023
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Recon 3D

Screens

* [arget Distance - For a

variety of reasons, I set AP, Daniet vomher

my targets at 72 inches. R
If you have the ability to it om
utilize a larger distance for |EEEEEEE—

scenes and vehicles, it
would be advisable to do e
so, as it is always better
to interpolate rather than
extrapolate.

. —@

Target Distance 0.0 IN~

SAVE SCAN SETTINGS

solth Carolina Accident Reconstruction Specialists. = 2023
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proceed.

Recon 3D

Screens

*SAVE SCAN SETTINGS -
You have to save the
settings in order to

S&unwummmm 2023

A Daniel Vomhof

Scan Settings
Start/Stop Tone .
Default unit: IN Change
Mode

Standard Photogrammetry

Scan Density (mm) 0.195 inch (5.0 mm)

1 —@ 30

Depth of Reconstruction 196.85 inch (5.0 m)

. —@

Target Detection

On

Target Distance 0.0

SAVE SCAN SETTINGS
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desired.

Recon 3D

Screens

* he previous Settings
were set from the main
menu. By setting the
settings here, it saves
time in the field, as the
“base” settings are pulled
up for each scan. The
settings can be changed
on a case by case basis if

Daniel Vomhof
dv3phone@gmail.com

[h 4NBXPRT Systems

Help

Buy Plan

Change Password
Default Settings
Print April Tags
Contact Us

Terms & Conditions
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Recon 3D

Screens

* [0 start a scan,
click the “"+”
button, which SRR
then brings up —
the NEW
PROJECT NAME
screen. Itis
advisable to
name your scans
instead of going
the “date-time”
route

South Carolina Accident Reconstruction Specialists. - 2023

New Project Name

21 Jul, 2023-02:15:57 PM X

CREATE

Copyright 2022 - All Rights Reserved - 4N6XPRT Syste



Recon 3D

Screens

*xThis is the name I am
using for a scan of my

2004 Hyundai Santa Fe for
this presentation.

xSettings used for the scan
are 5mm, 5m, No Targets.

South Carolina Accident Reconstruction Specialists. - 2023

New Project Name

sample for presentation

CREATE
Done
giwlelrjtiylulijolp
aflsldlflglhlijlk]]
& [z | xlclvibin|m B4

123 space return

DT VT = A LV 7, o 1 ODYDL!
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Recon 3D

Screens

* [his sample scan took 1
minute 10 seconds to
complete, that is 3 circuits
around the vehicle. The
08:50 showing is the time
remaining for the possible
10 minute scan time.

*»Click the white circle with
the square to stop the
scan

Copyright 2022 - All Rights Reserved - 4N6XPRT Syste



Recon 3D

Screens

*\When you stop the scan
you are presented with this
screen. Given that I have
completed a (in theory)
“successful scan” 1
ALWAYS ALWAYS ALWAYS

select SAVE FOR e
LATER.The other selection == .
I may make is RESTART.
This is done when I have

pr0b|ems mid Scan. RESTART

77777

(LS RESCIVEU = FINUATF NI OYSLCIIIS
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x*Once the scan
IS saved, you
can click on it
and then either
process on your
device, or
process on the
cloud, or both.

Recon 3D

Screens

= Sync via Wifi

Daily Uploads Available: 10
Monthly Uploads Available: 17

sample for presentation

Standard Mode
) Created On: 2023-07-21

T17:05 PM

Standard Mode
_ Created On: 2023-06-26 01:14:53 PM

2 scene 3-1iptm
Standard Mode

Created On: 2

South Carolina Accident Reconstruction Specialists - 2023

sample for presentation @

[&] PROCESS ON DEVICE
(3> PROCESS ON CLOUD

Copyright 2022 - All Rights Reserved - 4N6XPRT Syste



Recon 3D

Screens

*x If you decide to process on the
cloud, it uploads and processes
using the settings input prior to
your scan.

* If you choose to process on the
device you are again presented
with the settings in case you want
to change any settings for the “on
device” processing.

* The processing starts out showing
you the video recorded as part of
the scan. The next several pages
are frame grabs of the video.

South Carolina Accident Reconstruction Specialists - 2023

Scan Settings

Scan Density (mm)
p— 20

Depth of Reconstruction 196.85 inch (5 m)

0.195 inch (5.0 mm)

1 —@ 30

Target Detection
SAVE SCAN SETTINGS
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Recon 3D Screens

LILS NESCTI VEU — “FINUAT I
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Recon 3D

Screens

*xProcessing on the device
goes through 7 “passes”.

*x 10 process this scan on S g
my iPhone 12 Pro took 33  SEsSCaws
minutes. _ R e

*Some screen grabs of the

processed point cloud
follow -

Copyright 2022 - All Rights Reserved - 4N6XPRT Syste



Recon 3D Screens

i ""\-.
RY »
-, k e ~ |
5 — it i SO _ AT m;_
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Recon 3D

“Accuracy”

Horizontal Dimensions
Length
Wheelbase

Front Burnper to Front Axle

xNote - No targets However
wheelbase in the scan is 103.1 inches,
wheelbase as we have it in Expert
AutoStats |s 103 inches.

2004 HYUNMDAI SANTA FE (VE) 4 DOOR 4X2 UTILITY

177 |im,
103 |im.
34 in.

Vertical Dimensions

Height
Ground to:
Frant Bumper (Top)

- 2023

29

Copyright 2022 - All Rights Reserved - 4N6XPRT Syste



Recon 3D

“Accuracy”

xWhats important to us as Vehicle
Accident Investigators??

»Are the measurements reasonably
correct?

*Do0 the measurements obtained from
the scans reflect the “real life”
measurements?

x* Will the measurements obtained result
In “correct” calculated values?

x10 that end ......

-2023 Copyright 2023 - All Rights Reserved - ANG6XPRT Systems. ..
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Recon 3D

“Accuracy”
xPed Test at SATAI in 2023

xInstrumented impact speed 34-37 mph

Z.607025 |
0685696 2695693

Carolina Accident Reconstruction Specialists - 2023 Copyright 2023 - All Rights Reserved - 4AN6XPRT Systems
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econ 3D

“Accuracy”

SYSte -n
Copyright 2022 - All Rights Reserved - 4N6XPRT Syste




Recon 3D

“Accuracy”
*5.88-6 = -0.12

x(-0.12/6)*100=-2.0%

Soaalrae
| 5556541
0.575269

Copyright 2022 - All Rights Reserved - 4N6XPRT Syste



Recon 3D

“Accuracy”
*64.83-65 = -0.17

«(-0.17 / 65)*100 = -0.26%

=64, 773094
2607025
LEE5696

64825539
4.7 FE7 26
2695693

IR 64, 773094
| 2607025
0,6B5696

I Rielr s i 0
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Recon 3D

“Accuracy”
x/0.789-71 = -0.211 ft

*(-0.211/71)*100 = -0.29%

W 70, 725670 BERE 70,7687094
2.945219 BEER 70.7273%4 .
0,493191 Pl 2959156 B

| F‘l:llnt #301 10439

L T e S BT
h .__:_.,__. : 2 % :.!--'_'-‘ -.'_
% B soosea1s [l |
'_ | B8 51580551 B 57 |
e ' -4.915653 Ml 55 |

S .
ﬂ,_, TR
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Recon 3D

“Accuracy”

*»In multiple instances I have
“measured” a 72 inch distance in
Recon-3D. I generally find that I get a
distance within +/-.75 inches.

«(0.75/72)*%100 = +/- 1.0%

xFrom the SATAI test it can be seen
that the accuracy is, for that test, -2%
or better.

*x Think, rolling wheel, tape, pacing -how
often have you been MORE THAN 2%

off? Have you ever checked to see?
Solth Carolina Accident Reconstruction Specialists - 2023 | - Al Rights Reserved:




Cloud Compare

Trim, Clean, Scale

*Now that you have a Point Cloud,
What next??

Copyright 2022 - All Rights Reserved - 4N6XPRT Syste



Cloud Compare

Trim, Clean, Scale

*0One piece of software that will allow
you to view and edit the point cloud.

»Once you have the E57 file, processed
on either your device or the cloud, it
needs to be cleaned up and scaled to
the preferred units (if using Cloud
Compare). The units when first
imported into Cloud Compare is
METERS.

x1 Meter = 3.28084 feet
*x1 I\_/Ieter_ =__39.37008 inche_s

SWWWM Copyright 2023 - All Rights Reserved - 4N6XPRT Systems _
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Trim, Clean, Scale

*Most “"Good” CAD software
have the capability to hand
Clouds. Cloud Compare is

from -

Cloud Compare

nackages
e Point

heing used

here because it is, well, "FREE", and is
also a well featured piece of software.

»Cloud Compare can be downloaded

https://www.danielgm.net/cc/release/




x T he first vic
needs to be

*Please note,

“close” a “lo
mouse.

sound, you just have to

Cloud Compare

points, left click on your mouse, to

% Play Video 1 in “Cloud Compare videos” folder - All videos are without

Trim, Clean, Scale

eo will illustrate what
done.

when trimming, to place

op”, right click on your

watch the mouse movements.

=2023 Copyright 2023 - All Rights Reserved - 4NG6XPRT Systems
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Cloud Compare

Trim, Clean, Scale

* [ he second video shows the same
vehicle after the crash test, trim,
rotate, and scale the point cloud.

% Play Video 2 in “Cloud Compare videos” folder

A RC cd - INNO A A SLCITI
Copyright 2022 - All Rights Reserved - 4N6XPRT Syste



Cloud Compare

Trim, Clean, Scale

*Now that both vehicles are trimmed,
they need to be aligned so that a
crush "slice” can be generated.

% Play Video 3 in “Cloud Compare videos” folder

.....

i

Copyright 2023 - All Rights Reserved - 4N6XPR stem
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Cloud Compare

Trim, Clean, Scale

»Once alignhed, a slice can be taken
from which crush measurements can
be obtained.

% Play Video 4 in “Cloud Compare videos” folder

Copyright 2022 - All Rights Reserved - 4N6XPRT Syste



Cloud Compare

Trim, Clean, Scale

*Once a slice has been obtained, and
the vehicle is aligned along with the X-
Y AXis, crush measurements can be
obtained

% Play Video 5 in “Cloud Compare videos” folder

Copyright 2022 - All Rights Reserved - 4N6XPRT Syste



Cloud Compare

Crush Measurements

xFinal Crush Measurements for all 6
vehicles involved in the three SCARS
Crash Tests conducted in July 2022
follow

xAs stated on the slides -
* The X dimension = the Crush Depth

x The Y dimension = the incremental Crush
Lengths

x The UNITS = inches




Distance: 15695872
15.6955873
| 3 TE2147
15313435

21.304925
J.266106
21,053087

Distamce: 13739736
& L16675 13739736
11086023 | 8. 116676
0.000000° =¥ 11.086023

13.874886 15.186752
~6.174544 BLEES 131874886
0.000000 6174544

i., LIl UdlOlllNad ACCIACIIL RECOINSLIUction specialists =

Cloud Compare

Crush Measurements

xV1 Crush Measurements

Distance; 15.100622
3 -15.089577 o 15.100622
0577453 15.089577
-0.000462 Eoeal  0.577460

19347061
19, 340561
0.501545

16084108
15909844
2897552

i e e e
.

COPVYTIJIIL ZUZS All RIGILS KESEIVEU = SINOAFRI OYSLEITNIS

Copyright 2022 - All Rights Reserved - 4N6XPRT Syste

V1 -
Ford Police Interceptor
X = depth
y = length

units = inches




Diskance: 9.445473.
Al -9 440754 9445235
-0,290901 '9.440993
-0.067818 0.298702

12645574
- 12643611
0.211698

2077474
HE B
0214261

=7, 329529 7.330304
| -0, 106573 | 7329529
-0.601702 0106593

6,636953 6544681
-0,324535 L0Ed 6.836967
0,007751 0.324628

2.915158 2,919384
-0,157402 2915199
0,018898 0158532

Cloud Compare

Crush Measurements

x\V2 Crush Measurements

Distance: 14, 250557
8.688035
-11. 285065
0472435

14242554
8, 701773

11,294950 V2 -
20.188545 2015 Charger

OE42101
20.172397

1859591
-13.585854
0, 160273

Distance: 10.483012
-0 029781
" -10:481510
0174950

13.716852 RS depth
1,896377 y= Iength

13,586800

10481552 units = inches

0. 177466
10482970

Distance: 2.3863689
A -0 1442587
-2, 374157
-0.193420

0590546

South Carolina Accident Reconstruction Specialists - 2023

2378537

o 0241309

2382023

29.190716
0,603632
29196421

Copyright 2022 - All Rights Reserved - 4N6XPRT Syste



Cloud Compare

Crush Measurements

x\/3 Crush Measurements

Distance: 100174626
-9.523712
-3.560750 [
0012711

Distance: 6.376666

0453331

Distance: 23435577
-3.855225
-23:108867
0.585537

Distance: 21,094391
5. 712646
N -20,200470
2073914

10,174619
9.523721
3.580772

23428261
3.899457

23118302

20,992697
6.077454
200, 306652

Distance: 8,406520
5.055084
-6, 709671
0317896

Diskance: 17067657
16,423340
4635412 |

0,252922

A 17.085784
4 16.425287

4.645303

Distance: 5.925253
5756362
0.017975

-1,408947

5.755390
5.8258220

1.409082 V3 - MKZ

Distance: 42296356
4.113586
0.432587

-0 853797

Distance: 11.275829
11.215332
0.455550
1.060604

Distamce: 11.556271

11452240 11.551378
1.510147 11457174
-0 336235 1547126

Distarice: 14127794

14.095425 14127794
0.955750 4| 14.095428
0.002407 ERQl 0.955753

o 11265369

X = depth
y = length
units = inches

11.225838

1166465

Copyright 2022 - All Rights Reserved - 4N6XPRT Syste




Cloud Compare

Crush Measurements
xV4 Crush Measurements

V4
2015 Charger

| Cistance: 16,537451
A 16.526455

o x = depth
bistancer 642242 .. y= Iength

-5.408364
Ll 0555454 B
a.004513 [

units = inches
Distance: 8034028
-5,021673
| 0441753 F

Diskarce: 27, 189635
27189636
0.151400
27189159

South Carolina Accident Reconstruction Specialists.-.2023 ' Copyright 2023 - All Rights Reserved - 4N6XPRT Systems
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Distance: 20.200424
-19.049285
-6,735336
~0:243973

Distance: 23, 379595
-6, 166641
-22.551224 @
-0.143051

Distance; 30937367
5.449326

Wl 50442007 I
0472435 el

Distance: 17265250
15.419006
o 7761597
0317337

South Carolina Accident Keconstruction Specialists - 2023 ‘ 202,

x\/5 Crush Measurements

Cloud Compare

Crush Measurements

i 20, 204850
19050545
6. 739754

10.225525 10226976

0.172254 £ 10232921 v5 -

-0, 355969 0425405

23.379160 § N Mazda 626
5. 168300

221551678 ot xX= depth
y = length

Distance: 13.847849
13523475 [ 13841050 units = inches
-0,698097 [ 13,530241
-0,432564 0.821250

A0,933760 i Distance: 7.752954
5,469766 7.627399 BB 7.643649
3.0.4!.33663 F 3 | 0.495135 | 7736964
-1.2597455 1,389795

17.262333
15422272
7.768051

Copyright 2022 - All Rights Reserved - 4N6XPRT Syste



Cloud Compare

Crush Measurements

x\/6 Crush Measurements

Distance: 19979952

) vb -
Ditance: 13.2419? g 2016 Charger

P 13241226 [
0.140554. | PRl 0250521 IREE s0.753390
0,000000. (A -30, 752304 0.832138

-0, 730634 30, 762466 X = depth
y = length

units = inches

Distance: 8 338675
P -5.337600 WO G.330670
0.116547 | 8,337860 \ Distarice; 57,859965
0.001092 : \ & B8 -1.554460 WELN 57 551685
1 Al 57, 6z0954 A z.1z3540
0.975893 B8 57.520760

h -r-.--uln--_\}h.-.-...-u-m-um-.--.—.-u-‘u.-‘u-‘-u-.._pm—gur O PV gIICc 20— T NG eSS O C O o7 o ro— oy ol T
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EXPERT WITNESS SERVICES, INC

FORENSIC RESEARCH LABORATORIES 8387 UNIVERSITY AVE., LA MESA, CA 91942
(619) 464-3477

Daniel William Vomhof III, E.I.T.
Certified Accident Reconstruction Specialist

EDUCATION:
B. S. Engineering October
A. S. Engineering June
A. S. Surveying August
ACCIDENT SPECIFIC EDUCATION (3,196+

PROFESSTIONAL CERTIFICATION:

® Engineering E.I.T. Registration #XE088556, 1993

® Accredited Traffic Accident Reconstructionist, The Accreditation
Commission for Traffic Accident Reconstruction, Registration #484,
1993

® Certified Accident Reconstruction Specialist - Institute of Police
Traffic Management, 1983

EXPERIENCE:

Expert Witness Services, Inc.

(1992-present) - Accident Reconstructionist.
(1984-1992) - Accident Reconstruction Assoc.
(1981-1984) - Accident Reconstructionist.
(1976-1981) - Technician.

Primary responsibilities include:

® Evaluation of traffic signal timing related to vehicle, pedestrian,
and motorcycle accidents

® Reconstruction of vehicle, pedestrian, and motorcycle accidents

® FEvaluation of Pedestrian/Facility/Walking Surface interactions

® Measurement and evaluation of lighting as it affects perception of
hazards

® Measurement and evaluation of sound levels

® Documentation of vehicle evidence and scene conditions through
photography and measurements

® Preparation of scale scene diagrams and other exhibits for use in
depositions, arbitration hearings, and trial.

AN6XPRT Systems
(1992-present) - General Manager/Technical Support/Programmer

Primary responsibilities include:

® Maintain data and Software Programs available for sale

® Provide Technical Support to program owners

® Provide data to Accident Investigators throughout North America when
requested via email, phone, or fax

1994
1992
1986

Hrs)
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City of La Mesa - Traffic Engineering
(1988-1992) - Engineering Technician I.

Primary responsibilities in the field included preparation, review, and
inspection of traffic control plans; preparation of striping, signing, and
traffic signal plans and layouts for the field crews; traffic signal system
coordination; field changes to traffic signal timing plans; and determination
of proper sign type and placement to remedy existing traffic problems.

Primary responsibilities in the office included monthly review of accident
reports for possible conditions contributing to the accidents which would be
correctable by engineering projects; preparation of individual and system
traffic signal timing plans; preparation of staff reports and exhibits for
public hearings; and presentation of staff reports at public hearings.

Acted as Primary Interface between Traffic Engineering and Police Department
in issues of Traffic Signal timing and downloads

SWORN TESTIMONY :

Qualified in San Diego and San Bernardino Superior Court on:
* Traffic Signal timing sequence and “who had the green” issues

Qualified in San Diego, El1 Cajon, Vista, San Bernardino, Pasadena, Solano, and
Wisconsin Superior Courts on one or more of these issues:
*Time-Speed-Distance-Force calculations
*Speed survey design, conduction, & data analysis
*Preparation of scale diagrams of roadways
*Lighting considerations
*Vehicle and pedestrian paths of travel
*"Normal" vehicle speeds for an area
*Human factors - Perception, Reaction, Line-of-Sight
*Vehicle and Occupant movements
*Speed from Damage

Computer Software Programs Developed and Maintained:

D.W. Vomhof III, D. W. Vomhof, and S. Young, 4N6XPRT StifCalcs, 4N6XPRT
SYSTEMS, La Mesa, CA (2007-2021)

D.W. Vomhof III and D. W. Vomhof, Expert AutoStats, 4N6XPRT SYSTEMS, La Mesa,
CA (1993-2022)

D.W. Vomhof, D. W. Vomhof III, and S. Young, Expert VIN DeCoder, 4N6XPRT
SYSTEMS, La Mesa, CA (2007-2021)

D.W. Vomhof III, D. W. Vomhof, and B. Cunningham, 4N6XPRT StifCalcs, 4N6XPRT
SYSTEMS, La Mesa, CA (2003-2006)

D.W. Vomhof and D. W. Vomhof III, 4No6XPRT Ped & Bike Calcs, 4N6XPRT SYSTEMS,
La Mesa, CA (1996)

Publications:

A-B-G Stiffness Values ... How to Research .... and Calculate .... Step-by-
Step, Published by IPTM Press, Copyright 2014
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