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Maximum Height and Velocity of Jumping Car in The Air
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Abstract

An free—fall object is received only force of gravity. Movement that only accept gravity is
free-fall movement, and a free-falling object is free falling body. In other words, free falling body
is only freely falling objects under the influence of gravity, regardless of the initial state of objects
movement. In this paper, we assume, ignoring the resistance of the air, and the free-fall
acceleration by the height does not change within the range of the short distance in the vertical
direction. Under these assumptions, we can know about time and maximum height to reach the
peak point from jumping vertically upward direction, time and speed of the car return to the

starting position, and time and speed when the car fall to the ground. It can be measured by
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jumping degree and risk of accident from car or motorcycle in telematics.

: Free-fall,
Telematics
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Table 1. Time per Initial Velocity
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Table 2. Maximum Height per Initial Velocity
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Table 2. Return Time per Initial Velocity

27| {5 VO(my/s) et AR t(s)
2 0.408
3 0.612
4 0.816
5 1.020
6 1.224
7 1.429
8 1.633
9 1.837
10 2.041
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Table 4. Return Velocity per Initial Velocity
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-8.003
-9.003
10 -10.001

OlOo(Nd[O|o|d|w|N

Tl Aol 30m ofE "ol wj (2™ 19] 4)9] Al
S = VOt + at?l|A S=300] HE Aolm= 30 =
2t + 3(-9.8)t* o|t} ©]2l& 4.9t? - 2t - 30 = 0%} Zo]
&4 olom, o] FAld w13k T8I b? - dac / 2a
7b doh A71A a® FEHo| oflEt 29 FA9 Aot
30m oRZ "ol wje] Alzke F 59} 2t}



TFoR =g Ay A ko] Y F= 59

E 5 I £ 30motiE HoA ol AR
Table 5. Time of Falling to 30m-below per Initial Velocity
| &% VO(my/s) 30motzef ARZE t(s)
2.62
2.74
2.85
2.97
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3.23
3.36
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Table 6. Velocity of Falling to 30m-below per Initial

Velocity
7| & VO(m/s) 30moleiel £ V(m/s)

2 -23.676
3 -23.852
4 -23.93
5 -24.344
6 -24.38
7 -24.654
8 -24.928
9 -25.3

10 -25.672

e 1% 2% 2714w jsiel Hagel sk 2

2 A7} Hejxol,
£ Az ) A @

ﬂJ_ A7t Eehs AR Eote
Teof] thh Jefazolt.

el | T4 23]

el T 30

wpeen} T A T )

s o OHE B AT T

il 0 OF B 5] 2
Wil

J8| 2. Af2ke| o|Sol| mSHE J=f=
Fig. 2. Graph related to Movement of Vehicle

oL a8 2&
S Enlol9] °3*J°1E}.

J& 2. ME=5H ARk o
Fig. 2 Example of Jumping Car

2| 2. M=st QEHjo|9| off
g. 2 Example of Jumping Motorcycle

Fi

AfAE A 2] &
oo AHEA Helehe S
3719 A% A fsoo se Azel w9 W

N{E‘ oift
me

5

rol

=
e

<= FAIBk,

A 3] ofgh Al TRl WSkt fltke 7}7§ =
a2, }5 7} T2 A WO 2~10m/s&E EUs

ZW"ﬂ Sdatet 2 AR Al = ]

7} olef 2 %01 A *7}4 x}ExM *lﬂ E %E% SR
3 ugith AAS Falel 27] S| e zmxd ==

HHE 2t E83le] 30m ol E "olAle et A7t
A 4] e et 2= ﬂis}MJ% AHEE

dke & 2-oE YERiRlt



60 Journal of The Korea Society of Computer and Information October 2012

£ =Rl AN ARE L deufe oA HuHel =
ahe Al Aol ASAPE FE AR BoteE AR
7 2pEAe] &, A} HEAoR YulA R HoAk A
W 55 F8lo] Alae] 9ifle] dnht RS A

a1, AFgaht eEvle] BrldMe] HeE S o sk

]
2t

i)

(1) W Bich, G DAgostino, A Germak and F
Pennecchi, ‘Reconstruction of the free-falling
body trajectory in a rise-and-fall absolute
ballistic gravimeter,” Metrologia, Vol. 45, No. 3,
pp. 308 -312, 2008.

(2) Andrei F. Illarionov, Andrei M. Beloborodov,
“Free-fall accretion and emitting caustics in
wind-fed X-ray sources,” Monthly Notices of the
Royal Astronomical Society, V. 323, 1. 1, pp. 159
- 166, May 2001.

(3] Byung-Joo Kim, Jung-Woo Kwon, Tae-Han Kim,
Se-Jin  Ji, Park, “Modelling of
Downward Collision in Virtual Environment,”
Proceedings of KIISE, Vol. 30, No. 1(B), pp.
1-650, 2003. 4.

(4) Hyun-Min Wang, Kwang-Joon Woo, “Analysis of
Load Value acting Free Falling Object according

Jong-Hee

to Disturbance using Nonlinear Load Control
Model,” Journal of the Institute of Electronics
Engineers of Korea. SC, Vol. 47, No. 2, pp.
1-59, 2010. 3.

(5) Sang-Jin Park, Gun-Hee Jang, Cheol-Soon Kim,
Jae-Hyuk Han, “Characterization and Detection
of a Free-falling State of a Mobile HDD Using
the Electromechanical Analysis in a Rotating
Spindle System,” Transactions of the Korean
society for noise and vibration engineering, pp.
324-329, 2005.

(6) H-M. Wang, K.-J. Woo, "Analysis of Load Value

Falling Object according to
using Nonlinear Load Control

Model,” Journal of The Institute of Electronics

Engineers of Korea, Vol 47 SC, No. 2, pp. 55-59,

2010. 3.

acting Free

Disturbance

[7) H. Nam, H. Kim, "Experimental study on the
motion of a free-falling paper in a wide range of
aspect ratio,” Proceedings of The Korean Society
of Mechanical Engineers, pp. 3224-3228, 2010. 11.

(8) A. F. Zakki, D. M. Vae, C. Bo, "Study on
Launching Parameters on the Motion Pattern of
New Type Freefall Lifeboat,” Proceedings of
Joint Conference of the Korean Association of
Ocean Science and Technology Societies, pp,
900-904, 2012.5,

[9) Ji S. M., "An Physical Study on Motion Dynamics
of Circular Disks Freely Falling in Water,” Dept.
of Naval Architecture and Ocean Engineering,
Graduate Sclool of SNU, 2008. 2.

[10) http://edufile.educlub.com/edu member/edupop

- 14/d ata/8071_1ms-02.pdf

X xp AN
aHe
20034 24 -
st AFEel) ojshi
2006 ~ @A -
e AR R 25
TiliEok 1 A, AFEMIA,

7P, HEn|tie]

Email : $3397220@kunsan.ac.kr

o] o &

2001 @ gelgtw ZAFEl A}
AL
20084 ~ @A -
At AAPIANE W
AEoF ¢ Semantic Web,

Image Processing,

—
=

Ubiquitous Computing
Email : hclglory@wonkwang.ac.kr




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


