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Abstract

Resolution is the degree to which nearly equal values of a quantity can be discriminated.
Accuracy is the degree of conformity of a measure to a standard or true value. These two terms are
closely related, but not identical. This paper studies the meaning of these two terms with some
measuring methods used in surveying. Namely, the vernier, the repetition angle measuring method,
and the repetition observation methods, are analyzed. It is illustrated that generally the repetition

schemes of observation can only improve the accuracy, not the resolution.
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TSR S ARz o MBI ST AR EE AR (2005) 0 Resolution ¥ iz Hh 34 5 B
ZE‘*EEWE%% o TRENTREE T ERAIRE o T SR S TR L TSR LT o
~TREG T TP o o HEDL TR, B SEER RS 0 ORI
o
REATRE ) B OTORSRE ) MEREAHE W A EREE AR R CHEYEE
ME e Titus (2003) %% " fig A & L BT 4G BE | e 52 R L 25 (Cousins) » M IEHEA: (Twins) -
Fo— M A B < FEEEI - Titus (2003) $2 B2 — A4 KB B 5 < M8 H _E #fak HFly
R TR - HE S 58.899999 oz > W—Hiil s SRRk HE LIS EET &
G —#E KB LDAERET AR E) <8 - 78.899999 ) Mtk — i BUR 51
T A T e TE AL - AN SR AT B30, 00001 R RIS > RIZ R e BT h R H
Hit—¥Ec RBGES R 520 - R T HRBT ) 2 — @] #— a5 ik
B - 72 0 78.899999 oz, KR Refil 2 F LIRS I — BUE < FF B i/ N 201 ks
fi] 2
ARz HEIAER M T b e B TR R A4 ER L MR ER 0 5 (A SRR TP A B o2 G
A dac ER S - RET TIEATRE ) B TR AR PR o R H AR B i A B
B R - AEEE R - W5 ESO - A REst TR, TR R
BECIRHB - & -
I RERA

"Resolution K "Resolve % » HFIE il T F&#d "resolvere  HERE
F Tuntie - Lexiteria (2007)%¥f "Resolution  ZfEREANF :

1. A dedicated promise or firm commitment or decision to do something.

2. A formal decision, rule, or law.

3. A solution or means of ending a problem oneself.

4. Reduction of a substance to its elementary constituents, as the resolution of sunlight

into different colors.

5. Fineness of detail, as a high resolution video screen.

6. Coming together and clarification, as the resolution of the plot of a novel.
Hopdd TENTE | ARE RSBy HE S 70 - 35 7u0H B T Resolving Power ; —5° >
HITTAHIF 2w
FEMGRE SRR » " Resolution ; 5E 28 M A AN IRIZFGL - MKWC(2003) E#ANF

1. The degree to which nearly equal values of a quantity can be discriminated.

2. The smallest measurable change in a quantity.

3. The least value of a measured quantity that can be distinguished.
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4. A formal inference rule permitting computer programs to reason logically.
5. The ability of an optical system to render visible separate parts of an object or to
distinguish between different sources of light.

FREM S > ARG i L B - TR, B2 T R AT REE B &/ P
FERE -
M EMerriam-Webster (2007) > T Accuracy ; EFEMU T

1. 1: freedom from mistake or error : correctness

2. 2 a: conformity to truth or to a standard or model : exactness b: degree of conformity

of a measure to a standard or a true value — compare precision 2a

B - TR, iR B EEEMC E R - MAEYE 2 (Standard Deviation »
SR AR YE (R 72) Fe fliall TRERE L 2 W FHABAR o
TREATEE B TR ZMEH] o IR EERR MR o 0 Iz st A B R A & SR A 2 R
B~ PERERR o fERORRME - ANENREE - EIGERE - BUAIAEM TR, SRR EEE
RS — o RIFTR R AR Uk 48 RS LBl 0 Hi k- iR #E Ambient Weather (2008)
EETHEE O RENERAEE R MV ESEE TR AR B &K —AL
"EWEE Range) | Ry R RAR/NME o AERITRTYR R — RS uh S B
LRyt o Hod THREEE B BILAREENR B RAH B R B RORE T BITE , IR
B HC B B R AR AL AH B o DA EE I B R B - BHURAE T AT L 0. IR R
MTRE ) InE 2 TRRATRE | o o T ARSI JRAR - EBIE TRATE L B TR ZRAfR
i E AR EHENRE - FEEH > SEMHEGHN - W " BN RHE T S M
WIS R | T S BRI AR 8 R T B P A Bk o BT -

#21 : Davis Vantage Pro2%@ Sl 25 %

N
Ikt

ES oy itk (Ambient Weather, 2008)

IR #|| m |5 [F & |F [P |& E|E k[Z 4| K5EH
¥ | (mph) | (#) |4 | | |4 | A | (inch-Hg) | (in) | # (W/m?)
Woolmo e R E
BEoE | ® B | E
® | ® (%) | (%)
iR |1 1 0.1 0.1 1 1 1 0.01 0.01 0.1 1
#r
i3
= | 2,150 | 0,360 |-40, | -32, |-50, |O, 10, 18, 33.5 0, 0,16 0, 1800
S 140 140 140 100 | 90 99.99
i
B 1206%) |7 1 1 1 3 5 0.03 4% 5% 5%
i3
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First Ten Angstromky — /& 7 & 4% % /4 (Contact Angle) B2 5L 7% /7 (Surface
Tension) mMl R # & A F > £ HMH 2 F AR EE % (FAQ, Frequently Asked
Questions)Hr - #f TEATRE , B2 T HERE , A — B (FTA, 2008) - ZEHFTA (2008)
B AHBARCEATT
R
BT S Ko r M A2 B2 2 68T > JRBN&E 2 W) (B) 2 BB T - AT Bl m KRR RE 3 PR 2 72
BN o FEBALRM A o FENTE B v LLGE SR BGE I e /N BB E — T S (Step) , T
HE & o fEBLRMAA - KR AT DU SEBRA AT i /NS 22 2 o FHFTAA 2 2 s 52 40

o HEflfm: 0.01 B

o I 0.01 mN /AR -

o HIGHEEM: 1P -
R & Ryl & > BB = Rt s - PR ERHECYHEE R SR T2 DL
FTA2007F 59 25 W 5 Ko B - %M $5VE 58 2 H B AU 90, 0000 - WX HNBEERIIE
F o RUEEHT EE By 4510000790000 = 0. 1158FF »
BE
—RMZIEE ik R R BRI E R B HCEREY - MERERRREES
BT ZREE - #la1 » —EEfF IEEZ 88k - 5 RXREE M RIFRH Ry IR - HF
FE Rl ? DU 2 1B I RR o By TO/NKE « ZNIRIE 57 £7 5% > AEDIHEREREERR
IREN RS B Fe 1278 f -
brUE 22 B IR R < KE A - AT RN EST A Z & - HBLRIE,

EEMZBEETERREETE -

LAFTA200M0 5 A & 102 FH 1 59 88 R B - AT BE B 0. 118807 - IR E B 26 - 225K Hh
HO. 11687 » HERZTRE R E - BLi - HARZERZBZEE » HIE Ry AR IR MEfE -
HE  ERmERBN > MIFREB - WRBAZER. 118z —Fs =0 H
HRETEE R £ 1/28  JRENO. 11Tt £1/2- BB S @ B—W » JREN0. 11657+ -
EHFTA200M1f5 T 5 - %5 AR & A7 0K R Mg B2 B S B Sy BE 1 Y 8 A | < TR R T
PEFt o AnfE 250 BT 28 0 HAENTE K2, T8 - (HEMEF Em Sk —/ -
EHEE (Repeatability) - HEAEE (Noise Level)
HEELREE-BEEAEEBNAGcENECB#RE - BfiicEREle > 58
JEEL IR R HRE - — TS > EEERE > KRB R M REE
A -
RSN EllE TR LG ET - ER AR S - M e R
0.015 » HE2HABAEBERIE - M ? HRKZ —BEHERNZHEE R ZR7®

~64~
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"HEREUEM: | (calibration standards)ZHEE o IR 2 B m RS AR HE {2 K
FER £0.58 > HIZ AR EM IR E AR SR ILE - B2 & RHKATREE 5 2 /)
ARBANERIE—FEE - LRSS E SN E  KaHEHEESE
e > BHEHEMS A ERAEME > iR R = AT SR - —RFTARS Y
[A] — A 7N 2 0 2 A R R R B B AT - b — R B a2 HEER
FE o WIEARATE R0, 018 > HIEHEE ATAER £0. 02 520. 03 - |
FTA(2008) $2 Hi S TEAH & BV 8L S > H A D — il & 2 SO P R B B2 - 2
o BWCRMA A B 2GR 2N T RE m R A Ry -

I fafEl R
EERBREHCHEMT k2GR SREKEEZGRWAMEBENTE @ 22/
(Spatial) ~ i (Spectral) ~ #& & (Radiometric) -~ &1k (Quantization) ~ [
(Temporal) - fESLAEFEHAYIIER : B—ERNTE » IEHEZEER ?
EERE LT T ZERIENE | Z DL — T (Pixel, Picture Element) i ¥} 2 3t
A1 BTG K/l 4135 BISPOT-5f# 2 2 2 X3 2 5 (HD 22 RIFENT I Ry L0 R (PR K
B 2008) - iEMEY SR E 2GR (R 2Bz E2AR - Zokie G
SR CRZEHhL > 2007) < Bb— " AT U P U MRS TR - MR A TaE . T 22
MREE > BFEECBHEIYEMBEMCEE  ZBEg<E " EEENE,
e HEHMBPEERTFES - Hal " B E | TR DEESEIRGIT IRk T EHA7
R AlEiA TR iR TR B TR BRI 3.
"EALEANTE ) T BRS8NI 0 BiI20 ufER T BHEL B E{E (A/D, Analogue to
Digital Conversion) ; & Hh . ¥ FEER - WISPOT-5% 2 2 B & AL A B Ry 81T -
QuickBirdf 2B R ILMNTE R 11427C (Digital Globe, 2008) - B &M S > Eh
B BT » MU E EZ "HEE - 8RR > — IR ZETE - HAF &R HMPTREERL
ZERNWE -
"R ) REURE R BEEE AR a—MEA ~ — X~ F > ZHE
HA KM R ERmA " HEE o BRIIER B - Kk > RFEREMEZEE
S SRR R RE o
TR AT A MR RN U7 =0 A B A SRTT (Band) #2850 AMHyperionfi 2 ¥ 5 H 220
il 7 - B A E - AllHyperionf# B s 87 5 Ry 10nm - LR AH AL BB - 1E[F
—HEEE N HEEWEIHEY AR ES W - H2E PP S E s
"RE L K S E RGN AERTEMS 0 M - &b - R SBRIEEATELL
STl S 2 RS B R
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bt iz FRE AT RS BN R A i R G 2 BUAS H o o DB AR R 1) - L FE AT
JEHE TR A AT < Bt B H - K2Ry HiVikipedia (2008a) Fir 5[t o A7 #H B 52
GIENTE > R ARG N S 2k DT T SRR G ITEER R
BLARE BT BER R - Bl B 52 A PR - T B AU BT AH R s AT B N SR R T K
/N JRBI B — 5 5T $ E 2 S 2 R AR AT RS o (KR WEE ~ FRERCR[E - )2 R R AT
LK o T [A — 1 B B A R [ E o RIS 2 AT R R E R HEF &
K+ - HE2HEE - WHE A E 2R -

REL UL —RERL - s mIPEET AR -

L2 51 2 B ks H R AT A 2 SR FE B AT B BLAS » IR AR IR R M2 Gt
o LA T B 3R 0 Y IR o T S A CCDE CMOSHE AT FE B A% Z il E » s B BIFE 5 /Y -
SELES AR > 98 "B REZKRE -

B bR B U

B R AT B G RALMEATE > HRi& TRk 240 0t - Hg > HMRA " EkE
BE (A/D) | BT EWEFSLBEAHE K - B0 5 BL R BB - (8
RITC ~ 12677C ~ 14677T ~ 164778 ~ 206770 » #E I RE - SRS EALMETE - A —EhE
ENE RS E > (Hg — W INEUE T e 2 Refll - b B e R MR AT S > WA BhRESE &
b BEEMEFSEFEHERN - K SR TIEF—ERHE R LETE -
mbBETEEERAEREE LR HE2AlERERE R R - fEi—1H5%
DeSantis (1998) 5| A " HURE |, (Sensitivity) #la » T BURE b —i@ ¥ & » BITE
Re—MEE - T 2MTE , 2 "HUEE ) BiIE > DeSantis (1998) Frfli .z " #K
R 0 B RO S 0 o 2 AT S LA AHE o DeSantis (1998) 35 B RS B 5 A5 If £% FH
+(a + b%) 2= - JRENE R AL S AR S B A W o <R - Bl AdiE Ry 0 &2
10V > ¥R (1 mV + 0.1% of input) - K}t > Wy A{H BOVE: » SEEEIE -1 mVE+
1 mV o i A{E By SV » 288 E 4.994 V (5V - 0.1% of 5V - ImV) % 5.006 V (5V +
0.1% of 5V + 1mV) « i A{H Fy 10V - 8B E £ 9.989V (10V - 0.1% of 10V-1mV) %
10.011(10V + 0.1% of 10V + 1mV) - It — & i Bl F8 1 31 R 1 % 45 (EDM, Electromagnetic
Distance Measurement)Z 75 F K B f5 A2 4% AR A -

DeSantis (1998)F1fifE .z " i e | Blf 22 Re e " i E - DBk
B - Y &2 AE R 10V 0 AT Ry 1647 78 - IREIE 20V 2 il [#] 43 B 65536 - {H &
HEEHGE 160 - 5[] PY I A2 T & FEEH
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2 0 WA A G AT (Wikipedia, 2008a)

i = BT TERE 5]

640 480 307,200 | Apple QuickTake 100 (1994)

832 608 505,856 | Canon Powershot 600 (1996)

1024 768 786,432 | Olympus D-300L (1996)

1280 960 1,228,800 | Fujifilm DS-300 (1997)

1280 1024 1,310,720 | Fujifilm MX-1700 (1999)

1600 1200 1,920,000 | Nikon Coolpix 950

2012 1324 2,663,888 | Nikon D1

20438 1536 3,145,728 | Canon PowerShot A75

2272 1704 3,871,488 | Canon Ixus 400

2464 1648 4,060,672 | Canon 1D

2560 1920 4,915,200 | Olympus E-1

3008 2000 6,016,000 | Nikon D40 D50 D70 D70s

3072 2048 6,291,456 | Canon 300D Canon 10D

3072 2304 7,077,888 | Olympus FE-210

3456 2304 7,962,624 | Canon 350D

3264 2448 7,990,272 | Olympus E-500 Olympus SP-350

3504 2336 8,185,344 | Canon 30D Canon 1D II Canon 1D II N
3520 2344 8,250,880 | Canon 20D

3648 2736 9,980,928 | Olympus E-410 Olympus E-510 Panasonic FZ50
3872 2592 10,036,224 | Nikon D200 Nikon D80 Sony Alpha A100
3888 2592 10,077,696 | Canon 400D Canon 40D

4064 2704 10,989,056 | Canon 1Ds

4256 2832 12,052,992 | Nikon D3

4288 2848 12,212,224 | Nikon D2Xs/D2X Nikon D300

4368 2912 12,719,616 | Canon 5D

4608 3072 14,155,776 | Sigma SD14

4992 3328 16,613,376 | Canon 1Ds II

5616 3744 21,026,304 | Canon 1Ds III

7212 5142 39,031,344 | Hasselblad H3D-39

16 Counts
of Noise

" or 4 bits
of noise)

% 20-V Range Divided by 65,536 Counts or Steps
7= (2"or 16-bit resolution)

W&m
FHHHOCH HHHH

B 1 : ffEEH B i 4T BF (DeSantis, 1998)
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DeSantis (1998)f#fE " RFUEE | R BUMEFTRE S P2 e/ MEE & > @ DIER
B~ B ~ 2402 — s BA7 (Sensitivity describes the smallest absolute
amount of change that can be detected by a measurement, often expressed in
terms of millivolts, microhms, or tenths of a degree.) - JEltk > EA/ERE L -
DeSantis (1998) Fiff 2 " fENTEE | o T SEALMENTEE o> 1 " BURE , REIEFERZ
TR IR 3 R =F 2T RERI TR

3 KR - AT - BUZJE (DeSantis, 1998)

SRR 2REHIR i K FERT R (AR ) FRURR S (BT D)
200 mV 1250 mV +48 uV 18 bits 6uv
3V 4V +412 uV 20 bits 241V

AEEMEERNESE S HFECHBREELCEEAER 2R - T BUEE
(Sensitivity) - X "EBEUE - EHFB2EEERN B ZEER

R S

" AL H B lEEL
FTEEESE+ F LA BEE
HE (Positive) G E (Negative) Boigha R » EH (True) ELR (False) B FTha e &
HEBMN Wikipedia, 2008b) °

72 [ SR B B

Bl T EA LT BN SRS GEBOEE BN S TRETE L & T RN
o Wi e ST EE T R/ B L TR, B b T Ee@ATE - a5
FARGET T " b ) B TR, Bl MEHES "THERE kT EEREY
# (lines/mm) ; 8 MTF (Modulation Transfer Function) fi /R Z @M E 4R - RE >
MR RBOHE R BAIEEFICNE R T BURE i ARG ZEEITK
N REAIAHBE B R EEE  ARGNE R T BN - Rt
10m 252t B A ERTEEME 6. 25m > WA H " 22RIEATE |- R DI
TLAR/INTT G o T 22 EATES ) BT o JEbh o TR MATE ) EAMEER > DItk
N GTE B TR HER "M, BM b TR E L A
EYHERNEL T HEREEE, SMTF il > Hgg T RE  BREEH -
Hig  HEE R EEE? PR 2B S RE > ME S MY R Efl e
R - Ll 2 > R EoT LTI TS 2 B E AR BT aEfR S - HE2 Y
Fr B S RUEE > B2 T 22 AT L Z BRI - 1 240 Ulid - B4l L— 100x100
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BILRZIETIIB 2288 > SREVH B O E N - HORERE - IEAN A & AR AR 2 BE IR & — 1 R
Mafe L JEE— k> DR REE R EHIPRE - 1 H LS 222 R AT 2R - e
ke ORI 2 AL B PEE - MR T TR, B TR BAGR
iR —2 -

3 R AT
POGRE AT RS 5 WE ? R GmiE M R - AT RETE BB R R Ry e o 1O RS AT 2 R X
Fofr] o QR DUSE Bl T O ER AT > IRIIREOHIGE R O ) B bz T B

MriE oo Ry » iﬁ"ﬂ%z_fuiéﬁﬂﬂ EH - HE > HENZFERZZME ? R &4H
T oL R S B W R A B - AR A R MR M & R - Al 2 AR 0 Landsat &
MSS VU fE 36 Bt (BETT) o2 BRI 3 W 5 A5 218 - DL — I B — o AE & 3T & R E P
Mz R E o H TR SR RIBTEEHE L H IR ER B 2 R e R -
Fir DAY $ZE Bl & #8775 52 Hyperion B 220 {4877 - /2 Kk H AT T AE 10nm 245 -
FrlL o TOCREMENTEE VB W » &R EIE R R L2 EAL - B 3 Rk
(H:0) ~ EEAR O ~ BREEIR (CO) fEE 3 LT BURIIR B I B » HEMZ THEE , 2
] TOCEEREAT R 2 PR o AR B R o BRI M M RO RE R
QIS A EAME < BR - B E ALK B M B A R 7 i 8 - ANtk RS HE Ry D

WAL B - A0 nm o FEGERE R o BT ) B TORSEE  BHARTIARAERE -
Landsat Multispectral Scanner Bandwidths
100

80

60

40 {
20 )

0
0.4 0.5 0.6 0.7 0.8 0.9 1.0 1.1

Wavelength, um
2 ¢ Landsat MSS PU{E$87 & &M EE & [ (Jessen, 2007)

Percent Transmittance




REFLECTANCE

o
| B

\ N By By IS

HESRE HFHtH F=H PERBEIIFOA

T

T T

1
Y

CALCITE

CALCITE WS272

HS48.3B

DOLOMITE HS 102.3B

BERYL GDS9

GYPSUM
HS 333.3B

ALUNITE
HS 295.3B

N OH
JAROSITE
NMNH95074~1

PRI B R

I W T T N T

PPN RSN BTN B S TSI R R

PR T B R

PRTETE MRS R RS A ST R A S S B S N A AR A N A AT

.2 1.5

WAVELENGTH (umd

2.

]

2.

S

REFLECTANCE

‘ s w =
-n
@
n
I+
~
l
®
w
¥
o
I
n
o
N
¥

7\ 1 A1-0H
.B
6 !

PYROPHYLLITE
PYS1A
.4
.2
n

I B e e B L M
= Mg-0H

5; PHLOGOPITE

r HS 23.3B

:_ OoH
2

A

BIOTITE HS28.3B

MUSCOVITE
HS 146.3B

EPIDOTE
HS328.3B

\
oH

PR U RS ST R
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MR : FILERCEE

FTAC2008) 58 % " FE R AR KRR B E R i 2L T ZFEE o HEEEREMK - K
FEFERR AT B E B E A TRER TN [E o FE B Ik - i B A USROS B 2 FEAE R R E
2 o ANLLFTA(2008) Air it 3 1 ooz S8 6% By B - FLAG 56w PR B B 015 21 - 20 R
HERRFHE RN ER > B/ DB —X > A VN B R R R R E N E
N HHARERZE > FEEFH - HESE -

0, 1, 2, 3, 4, 5, 6, 5, 4, 3, 2, 1, 0, 1, 2, 3, 4, 5, 6, 5, 4, 3, 2, 1.
be— 8y VEE RS - e H FAIAAGF

Fol. 817 V- FIR292 - MDA EMIMN = - B E AR E R

|

Y %2
=
J 24
L]

HAE R 3. 488 » Ak - DIE MBI ZARHEZ M S - §F Ik h 88k K Ty 3. 488/ -
FESEH » Jo RIS EIH AT B < P RE - BUE P o S SRAE B T A AT - 1. 817
Bd3. 488[H 72 R 2K - FyHliEH A — w7 (Bias) » JRENGL BN Z E91E - T #& & DUIE T
IRFF) s FLME > JRENER H AR AZFTEH R - B E < 25 W DIWIREf#FE - (B2 > FTA(2008)
Frili iz £ 6/NRf > BLARE AT SR £3. 488/MKF - AT Ky IEEE 2

QT IR 7R A 5 IR ] R BB 2 J7 =K > kR B0, B/NIRR ) — 2R - I — K RIS S
FRIR5T8 » B E AT 2 R HE R 22 s £3. ATO/NKE « 10 35 15 = /NRF B — 2k 4B e ff 22
Fo 3. 674/NRs « H LIS > FTA(2008) Fradt iz 5 =K » RGBSR By — B (Consistent) »
7 BT AR S - HAERE 8 LS U5 Ui disdt - B — R DRI S - 5t
AN FCIR B o mEE B FTA (2008) Firaufl o £ 72 156 0 227 5 =My i O -

T~ RREEw R RER
A —RET WP —&/NEBR LS (e C REEH —2 28K - Bl XS EH
BATE ¢
1.031, 1.033, 1.035, 1.029, 1.030, 1.033, 1.032, 1.033, 1.035, 1.037
i DV RE PR B - 1S A B 1. 0328 » B RARYEZE 0. 00244 » 25K 4 [ B B
POt A > 1S s UE L. 033 > HEHIEARHE 250, 00048 75 FE— &4 > FHK
UMEL. 00 - FLE M B AR HE 2 5 0. 00 -
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"HER  (Accuracy) Bl "KEEE , (Precision) & Ml fHEH < 445 » DA & 22 Gk
EoTHE, SHEMBEMELE  "THEE ) 2B EZHEMERE Wolf & Ghilani,
2006) - KBt - ABIFTRIAGLE - SRR "HEE mMIE THE > RerSBHlEZ
M LLER AT AT AR % > M IR B EE & Ll - AL AT S &« T B A e 2 | B T 6
K s S B = HE R FT S - ISR DAL TR BB = AR HE 7= | 0. 00244 R AR 48 - HIlHR B
PIE]L. 03282 T Es m B EARHE 2 | By

vy —

AN
BEAE RN M A REENE > TREMB R TR
FIE— BT ER — A RCREH - 2AZ2HHABNER —QE LR EH > 2
e ?
ER O M—HETEHFZIERELEY - KR /NGB AT A M - DU &
LB S - BRFHE B — L8 T %) B B AT iR - 2 F&
AR E L — PR AE TR B AT KM B - HEE BV R AR E 2B
W TRGRE S RN R0 6 o WIEEHMIER TSR A BEEMESE
0.5 E ~ &A~F ~ WELAR?
BE TR )BTRS 0 SR SR > HEERESNMEEAEE - HE
HiE & TIEATRE 0 B0, 5N » RF R0 1A - HE > AR A S BB e - IR
ARG o ARG S - A#EE R0, 00m > AR TTHER0. 000~0. 004m > {75 Emm
REAERE > W —EREREZE -

A0

MEZ - AEE A H2EEEN X HAERREZRERE  HEERES > H
& HARAT 2 S IR E R e ?

R A B ADUEL B M 22 B SR 2 o A 22 B R B DT AR S L - DA 57 8 0 B
REAAPIMN S - EERERI00K % - HAAEZRE106S > JRR1A0 B — 82 2 R
AT EERHAT & 0 B0, 001ImSE R - ATE MR M 100K 1% HARHE 2 I — 2 8% 0. 0001mSF
M o KL - BB MESR TR R - (H2 M RESE TR AT S - IR Sz B B 2
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TR B TRSEE ) MR RER L o KRt — T iREMERE B Rl T B SR
B MG - TR R ) R BE AR > ATDUH R REL TR o JRATREL TR
Bel > sRATER Y AR E AR T R M R B B SR AT -

RIE=: nE BHLUENKEEE B ®Hl—HEKEE > LR —RKEE 2@
My B BLAS B EgHE = > OB E B 2
EHEZT BE—HEREERUL —EHASE RKEE > BEH—REKEEHMS Ik
MEE - BHEEN - EHE BB LEAE - -fiEMS L —HEREEZFHHEEEE -
A ERERREE - BB L §RRZEESAN—EME - HX > &l —HEREKE
JERFERAEEWIFEEB - M2 " 2EEW - Bl T&E > ECTAE -

g
WA (Vernier) & — Ml DU LR M " AT L 238G - inRESAE &1
n REF b — 3G - WA AR &G 0 (B HEA AR —8 > iR
(2000 FRBAA0T - WRERAE ERERIR - BIR BT R R R - B 7 K> 0@y -
B0 M FER FR 194 (19mm) » KL > BIREHAEEE RAHZL 0 nmsRENE —H&
Bl RAHZ20. 1 mm ©

T 10 30 40
ll NISRERREREREN |I|11||l cic bt b b

\V/

fis 712 FE K

1. EEFRAOZEE BEE R o BIRAGR13EI4ZM - FrAERZAES 13 mn;

2. HERNHEEREBNZ AR  BEER 0.1 mm: BIRNAEERES > frIEIRZ
R 0.4 mm;

3. K REARIRBEHEIE L EAER 13.4 mn -

L AT - A R B G R A MEITE 2 DhRE - (2 ISR EN 2 EEEHE ?
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BRI AE
iRZ A% (2003) EFHE#EHIE (Repetition method, reiteration method)#lIF :
TR AR REE KA EEBI L R i LS E R A A - R REEX
HEREHIE —AE > ZHRERKERHKCEZS  DIREHAKE -
b — ROt St 7 R o R R B i Y > BOAR R AL WTE M T EE S K
1A SEIE Ry A A L o B — RO E EE R B BB A — MRS R RRE
TV ER - BHlAEREEECBSHEELRER2EAE 2B > 8LEIE1978)
RO P R 7K S A o B 0 H— Ry NS Ak 0 B TR R 2NAE Ak - M AEER 0 2NfE A
HEARNAE Ak 2 R vk HACR R o K > FERERI s EE (1978) AHEAERBA > 51
AM2NFE FAEAEE BT -

BERINHI[O1152N6% A« IF 87 B 055 35 DURR N IRI e 2R > DUER LRI HE AT

i DAN=3 R ¥l » IS =R ES - HEN =X LEREEERZRE

TE 7S g B = A 1S >
- (BRANKZESRH - F - RISERERASZEERE)
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S2E IS — 5 A EE > 7RIS S S AE 360 R 2 B -
P T S 1005R AR DUK BB R AR R B 2 /73 » EHREEHUZE - (52 > EERER
[l AT &R F— AR REIHE T 2EE R R — 8 & - mIF s iy 218
B ARMRZERE -
JRZ A (2003) BB ENE (1978) B E A e TR mBEl A E , 2 3XF - 1
FHILFT AT AR 2 SE R > Fraft.z "HIAREE | SaMiEF 2 XA A " #rE , 2 H
B SEIE(1978) H It G AN Z B T A2 EEL - BRSO N R
/NZ FAEEAE SN i RT3 Bk E i B e i 3R 22 S /N K BN BT 5 2 BR 2 0 G K 3EEA - B
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RN B B AR R L AR o o K o S BRI T ) 2 D0RE - TR
HEETH TR ) ZBCR - EAR S AR AT DR T AR AR
DK By 6 A5 JH vk AR A v T PR o A R -

KPR CRERE D B - R B WHEHRE T EHIA AR Ll IR THE
FEIRRISL > IR 2 R IRHE R BIHE THAE R L Th R - [A]IRF - B 26 0[] B f kA i - ki)
AR AR REEBEREEECRE - SR EBUES AT - ARSI E - 5B
FA2HHRITA996) - HE T IRHTE 2 fETHE > ANE AR E A B i 0 2NfE A
LIEATERE R Bl — A 22Ny L —

I~ EATRPR

HABHZ W EFE R AR THE ) A - 2FFTAQ008) 2 #Ul - B
BUHZ R B R B S B 2R R E C HA - B2 AP IR
AT 0 FER EEBN TG I E R TR © Pint (2005) DURHERS B Ry
R AT TREATRE L TRERERE L BRI ) R BEOURGRGIA A HE E M
(Uncertainty) ~ E# M (Repeatibility) F#l& - dwilt " fEHTE , KF > Pint (2005)
BA8HZIC ~ 106Z27C ~ 12677C ~ 16f7Z ik » B2 — B Rl 8 BRIk -

Consider a situation where a value is sampled with a 16 bit ADC but is subsequently

stored and processed as a 32 bit number (range of 4.29 x 109). Simply storing and

processing as a 32 bit number does not improve the resolution but repeatedly sampling a

value and averaging the result can if the number range used allows it. For example if we

average 64 samples we improve the effective resolution by /64, i.e. a factor of 8, which

is equivalent to sampling with 19 bits instead of 16 bits. This only works if the source

signal has random noise that is greater than 1 bit (1 resolution step) in magnitude. In

reality this is usually the case. Phoenix Tribology Ltd rarely claims this resolution

improvement although it is real and may be present in many systems.
HER - 16670 R HME L2 Tl 7 - EEHE64K » H AV {E v] LUK i A BE 1 1617 7T
I E19RTT  JRIRZ 64K V-21E - 2T /65 - MHE R =470 - i EJRZK16
fiJC > fF19627C - HEARPint (2005) Foult Ho2N F] 28 7 A & 5 A0 L ol 2 = AT B - 2
A EREH - FIKERREEE? B Pint Q0D ZFHER —ZEAREL
B o FdE R Ry TR AR ISR Z FER RN TR RN IALIT 5 AR I6RLIT 2 162 TT 2
BB AR ez 1A TT 7 e LA1647 7T 83267 T » 1667 7T 83247 TE A AN E 75
RFRIALIE 2 BAARE - RUANGRSR 5 2 Ty MEaR - EEABI 0 v] DU 1S 1947 JT iy BE NG 2
AR B HIEEBERE - Pint (2005) Bk #5 Ky " B W B A 15 2 29 4B W] DURR T
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MTRE o SF¥FIL— IR - 3R AT AT BB BT HEET - 2R - AWl {E - 107. 28+~107.29 »
o B A AT RS B 0. 1+ TIIRG B e 0.5 o DAL W A 45 7 AR AR & B & > 05 =05 R 4t
AUINEAE - & 6782 BB & 002 8 B & 2 VS E R 5 E - 2l 0 PRIL R ?
HEE—
{§107.28: 107.2, 107.3, 107.6, 107.0, 107.3
fH107.29: 107.4, 106.9, 107.3, 107.1, 107.2
HSPE S Ak + 107.28 ~ 107.18 -
R EMES R E o 5B EE A SN EE —EME - P ELPint (2005) ik
MG - ER R EAERARD ? FENIRAEGEN - RAMatlabit & - GRSy
yn=randn(N,1)*0.5
yl=round(1072.8+round(yn*10))/10
y2=round(1072.9+round(yn*10))/10
Hrhrandn() By IR 43 BL B 4 28 NRMEAZHNHME - #ARCELREREZ
REAEFET50.5  BIHIE MR AT BE e 0.1 « ZIIRER I [A) —HREER - SR ANFR3 - W KA 5 83
e LEFF 22 5 o (HZMEHE AR o 2058 DLRLBUE 2R PUTM R - 3 il EEyl1 Ely2 »
ynl=randn(N,1)*0.5
yl=round(1072.8+round(yn1*10))/10
yn2=randn(N,1)*0.5
y2=round(1072.9+round(yn2*10))/10
R AR - R 2 R IR - P AB R I MERF GPint (2005) 27 - /RED - T &
BB PTG 2 VM EAR BRI THEMTE J -

<3 ¢ B A AR R R R A R

H KN H— P E B — e 5 =P fE IR P
10 107.420 0.4417 107.420 0.4417
100 107.268 0.4451 107.268 0.4451

4 0 H B AU R CF [FERRD
HHKEN E—FE (AR E P E E A
100 107.2450 0.4848 107.292 0.4792
1000 107.2757 0.4927 107.41 0.5430
1000 107.2776 0.4722 107.3218 0.5181
10000 107.3039 0.5015 107.3018 0.5021
1000000 107.3008 0.5008 107.2992 0.5003

W (R B AN Bz S > R A 2 A B 15 R A A 2 B A PR B 8 W R AN A HE 22 ) R
EREAR - HE AR Y s g BME CPE{E) » WAL 1107, 28 ~ 107. 29/ {H -
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AR Dl s PME AR AT 5 B —E BRI & s UE B E A /N — T 5 -
IR DU iU AR HE 2R E TR IL— R EREEE - Ll - EEE
HIWT DR A B 28 - IR A i il "R > B2 T i slME R B Mk
R TR
HEE
B —EE " mOMECEE ) SEEE TR E o B2 EEBNES T URE
HERGE 2 2 D Matlabit & - FHERX R ¢

ynl=randn(N,1)*0.5

yl=round(10728+round(yn1*100))/100

yn2=randn(N,1)*0.5

y2=round(10729+round(yn2*100))/100
ARG v 3 AR 2 AR RS T R B 2 AT HE 22 R 0. 5 0 BB AT R 0. 01 - JRED - FEERZ %
ELEFBIE 2B AL 8 - EN=10 - FrE 42 —HBUB USRS R - BEAR - BLBUE 2
W8 e T o R A R T E A L RN VS B AT A A > RS FTR L B o A AR
B & A BEE 2L - FEREARBCR M - ROBURH B AT BTSRRI
B 7R IRF B 8 W AR AR HE 2 ] W BR A (E AN 0 R B — A (] 3t R MK - B2 R R BRI 51 2
B ECUME CE3ME) > nT A& A1107. 28 ~ 107. 29/ {E - ik /2 3 25 6 B0 m] DURE (I 4
s -

5 5 ¢ AR MEHTEE 50 £ TARBLN T KGR R

HX yl y2 yl y2
1 107.08 107.44 106.48 106.78
2 107.62 106.62 107.41 107.60
3 107.69 107.65 106.75 107.54
4 107.64 108.10 107.99 108.14
5 107.93 106.94 106.88 107.59
6 107.61 107.72 107.54 106.97
7 107.88 107.92 107.39 107.48
8 106.68 106.49 106.82 106.79
9 107.27 106.57 106.19 107.28
10 107.20 107.58 107.25 107.27
¥I{H 107.46 107.303 107.07 107.344
Y 5 0.3926 0.5965 0.5417 0.4205
%6 HEEH Ry R AT EE 5065 HE 68 B I 5 B gl SR
XN fH— P 1E B — i HE = B SF91E (Y=
100 107.2334 0.4156 107.3038 0.5177
1000 107.2580 0.4942 107.2905 0.5060
1000000 107.2809 0.5001 107.2892 0.4994
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HEwh "EEE 7 ERHMIER THEEE OISR THEE - W
HEEARLFRHE "HE , (Accuracy) Wifei " FE%E | (Precision) Bl " S
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FH EL 8 (Wolf & Ghilani, 2006) o ftoh > T 47 & , (Resolution) B T U E |
(Sensitivity) » BHE S EMZZ M - HEHR "HUEE | (Sensitivity) 3% HAl
BB ES  REFESH "N, (Resolution) ° fi3% Ak 28 Y & 52 2 Fr
4z T EALMENTE 5 (Quantization Resolution) » A N FE 8l — % " fEHT I | &G >
Eks THRATEE | Tz —F8F o BRA/DEHARE AT 65 F 2% - 4052 2 % FE (Image Depth) »
SR T EALREAT R | A BNIAHBE 2SN MM EMW S > R T &1t
AT RS | o
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A HARMA LS - HIFKER "R E | FR2ME - T E 7R
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BRI MER B HEZE THE -
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