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2559 ¥8alsu3eUMYINIALENINGIRY uAsUFY (Wsedmtnaiunratudsen) U
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Tsadeu foreinde 15 9 desnnlunsdnuafstdndudeddnduseseiiaussnan
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Awanliun1sfne
nsadanzesiiefldlunisinen
faneruvotiauensaaeiesdeflilunisinu mudidy il
1. w3nsduaanlun1sie (Speed Timer)
fsrvaulddniunsaiisuazmauainveainissiuialunisis (Speed
Timer) #al
1) Anwlonans waznguiene 9 MAvatestvIeesdidnnsednd wazarwi
fuguisafuedesiunailunsis
2) Anwndeyaiieafugunsaling o Milunsaianiesdunalunsls (Speed
Timer) fefigunsaiifldlunisadrandosdio dil
2.1) IPST-MicroBox (gunsaflun1suszanana)

AWl 3.1 IPST-Microbox (aunsallun1suszuiana)

Tunsideadadl farenldld IPST-MicroBox Guiflumnmanduas AVR Studio Tu
nsaalusunsumuan Ainnsussgeesfietissiuisanuasanlunsiaulusunsy
A C Togeasuiiu vineausindu WInAVR gandwas C paxlmaes visediuusniw C
dm3ulalasroulysaiaed AVR uaztiuanuazmndiesenmsiaulusunsusglndlauiia
atfuayumdwFoflaitusing q lunsmuauikeesnUAvan Jeoenuuuuasinmilag
avpeiiuned anvuduaSunsasuinemansuazimalulad (aedm.)

2.2) ZX-LDR (40UbtDISULES)

AT 3.2 ZX-LDR (Wuioisuues)
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2.3) Laser pointers (Unniaiges)

2 # 3.3 Laser pointers (UnnLaLees)

2.4) Tripods with laser pointers (1fINADIRAZAAFIUINALALLDT)

AW 3.4 Tripods with laser pointers (VAINdoIUAZAAAIUINALALGDS)

6

2.5) Remote signal receiver (Mi-Light) (gUnsaiSudayayraislum)

o

Al 3.5 Remote signal receiver (Mi-Light) (Q‘Uﬂiﬂ:! Vg nuslun)

2.6) Remote (5lun)

AT 3.6 Remote Glum)
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2.7) chargeable battery (81u%153)

A 3.7 Charceable battery (duwn$a)

2.8) Camera housing box (NAB3U0INABIINATUA)

PSS

2% 3.8 Camera housing box (NABIVBINADINITUA)

2.9) DSP-4 (39udnawalian)

M 3.9 DSP-4 (8udnInalIan)

3) AnwideyauarIAriuNuRIn1I19UNLIYeEIuUTENBUANN 9 YBY
LAT099UIATLUNITI (Speed Timer) AINNH 3.10



FILNUATNAILILIANTTUEDY NMTNAILILATITUIaTlUNNTIS (Speed Timer)

wazlusunsuiiagsianusalun1sie (Speed Analyzer) | 42

5m
4 15m 15m 10m 10m
ARSUEY D D D D’J
wdutn
UUEILE

D winafia Laser (fuaa)

O nuaia ‘Erﬂ}maei'mﬂixnau
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apavalutlsznaviiiausdaiy IPST-MicroBox weagzia

-
3
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AN 3,10 LHUAINITINAILALITOEILUTZNBUANY 9
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4) Anwimdeyakarieguuuunalnnisiauresaissfunailunisie (Speed

Timer) ((Wsunsuftilseglu IPST - MicroBox) Tngldl Flowchart fsuanslunmdi 3.1
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Suuiadunan

suanaa LDR

luwuway laser

WEAUIANIULIaN
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duan
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5) Wrgunsaleng o u1dsznaudeiuduleslidlunisinnuredaiadu

natlunisis (Speed Timer)
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1@ Solar cell 9V

aunsalfudnoiuiTan (Mi-Light)

AN 3.12 LHUAINTIIARAIUUIZNBUAN 9 904 IPST-Microbox

6) WWeulusknsutlulu IPST-MicroBox mudunaunsseludl
6.1) L@euluswnsuniy flowchart Alaeanwuulilude 4) Inglaluswnsy
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TeIRBuARRDT

drmlviiiine +0 Ba +12Vde
-

W ISP

AWA 3.14 N5 IPST-MicroBox W NAunauiiLnes

6.0) lusunsudlulu IPST - MicroBox lneld AVRprog

aaniadanitlalva hex
naaansimnldsunga

AaNIABIENALNISTUSLNS M

Flash
o S veity | Read |
EEPROM
Program | Verlfy I Read |
Device
|ATmegal6 | | | Advanced.. |

- AVRprog

Hex file

Browse... I

N

C:\ipst_demo...\default\blink_hext

MEX

Eit |

1
9tﬁﬂnm’aﬂﬂnmﬂﬂﬂsam’ai'ﬁflu ATmegal6

A 3.15 msihlusunsudlly IPST-MicroBox Tagld AVRprog
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7) Useneugunsainasfnfuaiesdunailunsis (Speed Timer)
8) ayvdUNTuTeAIesdunalunsie (Speed Timen) Tnen1ssiaadlu
Nuflwunmdn
9) MPFBUNIVNLTBLASasd UnATluN1Ie (Speed Timen Tneauasfindena
T
2. msadalusunsudesziananialunsis (Speed Analyzer)
;j'i’]smuiéfﬁﬂLﬁumﬁa%fwiﬂmﬂiu%Lﬂswzﬁmwm%ﬂumﬁa (Speed Analyzer)
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1. Anwnenansfiisites WAEIIUTINTBLARNS 9 ednvhlusunsudinsizv
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2. Andelusunsy Brackets iiteidouilusunsuiinsizainanmialunisda
(Speed Analyzer)
3. 91aunudari Storyboard veslUskNINTATITAIIETUNTIe (Speed
Analyzer) s 3.16
arwwildn

{ Sudu )} >
Tusunsu

da - wana Speed Analyzer
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vatfldlunisie 30 was —> |L5Eﬂ'1ﬂﬂ"ﬁ FaanTii |
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il 3.16 Storyboard veslusunsadiasgiaudilunisie (Speed Analyzer)
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4. Gwvihnnseenuuvdiudndedldvedlusunsuiinsiziainmidlunisia
(Speed Analyzer) fg HTML wagmnusianie CSS

5. Buvhns@euluswnsudIunIsALInge Javascript

6. 1141 Highcharts Module wiothanldlunisadsnsam

7. naaaulusinIumen1siinanvadeunInsontul UsnIniATIEinmus
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nsmAunmYBaA3aileildluntsin
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%ﬂuﬂ’nﬂmﬂmmLLﬁ”LTJUITJG]’]ZJMﬁﬂ’J%’]ﬂ']i DuutanssudsUseRusiinmutuunogied
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manalefiadneiy Wdmuri wazlddeiausnuzene 4 iierfuindedlefiadedu
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Uszanaen 5 53U Ao wangauanniign wangauin snzanuiunans wanzautes
Nz asesTian
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iz%mqﬁﬁmumﬁﬁqgﬂﬁ 3.17



| 49

50m

T 15 m 15m 10 m 10 m
Aansuay —
Ldutn
UG
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1.2 ihgedunalaglduninidunawuuddva 31w 3 au gunusmumls
fitmun waslifmuauaiesiunailunisis (Speed Timen Anduaiaadunanlunisis
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WIEuAY
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1. dwaandildannisnaaeuiiatuarainanialunisieszesnie 50 s
TUhmsgdmanuialunisione 4 $reszesme Aefiszey 15,30, 40 way 50 LA
auddu TUAwamAadsresial waranuiilunismageuisusayssaemaiildann
w3sdunaLUURITaLanAsesfunatlun1sie (Speed Timer)
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aad a ¢ v
ananltlun1sinsizvidaya
nsAnwAsell §3galdaiasing o lunislesgivdeya dadl
1. MsmAnRdY (Mean) lagldansesil (Ugywn eiSazenn, 2553)

x=2X
N

= ' <
e X W Aady
Y X wu wasmvenamimualunsieIngusiedig

N WY UIUNGUABEN

2. MIIA1EILUEULINATEIY (Standard Deviation) lngldgnseadl
(Yeywyl Aveazann, 2553)

NEx? —(2x)?

N(N—1)

S.D. =

SD.  unu  dudeavuinnsgu

X Wy ailumsis

> umu wavmwesnauelunisesnduiiegng
N

WY UIUNFUAIBEN

3. MsMIAIAINAAIALAREY (Measurement Error) Tanldansdd (uadfns
VYA UAzYINA Todnd, 2555)
3.1 AAnuaanedeuduysal (Absolute error) fie AMUTHIMAIINUANGS
spmheAmaseuaildanmsin amsamldainaunis

Absolute error = ‘Xmea - Xt‘

3.2 AANUAAIALARBUAUTNNS (Relative error) @11NSOMbHANANNNT

Xmea Xt

Xt
Relative error x 100

Relative error

% Error

TN Xt Ao AN959 (True value)
A

Xmea fa AAlea1nn1sin (Measure value)



