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C 15.9586mm < 0.001mm
Xp -0.1588mm < 0.001mm
VD 0.3158mm < 0.001mm
K1 2.57106e-004 7.2637e-007
K2 -1.52722e-006 8.6319e-009
K3 1.52622e-009 3.2495e-011
P1 -4.6321e-005 6.876e-007
P2 -1.3778e-004 6.263e-007
Bl 0.0000e+000 5.094e-010
B2 0.0000e+000 5.094e-010
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CAMERA CALIBRATION REPORT

PROJECT DETAILS

Camera; SONY NEX-5N

Filename: D\20170707newcalibrationfield\ 20170714 .aus
Calibration Date: 15/07/2017 15:44pm

METRIC CALIBRATION PARAMETERS
Resolution = 4912 x 3264 pixels
Pixel width = 0.0048mm, Pixel height = 0.0048mm

VALUE STANDARD ERROR
Principal distance c= 15.9356mm < 0.001mm
Principal point offset in x-image coordinate Xp = -0.1588mm < 0.00Tmm
Principal point offset in y-image coordinate Vp = 0.3158mm < 0.00Tmm

Ird-order term of radial distortion correction K1 = 2.57106e-004 1.2481=-007
Sth-order term of radial distortion correction K2 =-1.52722e-006 1.6364-009
Tth-order term of radial distortion correction K3 = 1.52622e-010 6.4427e-012

Coefficient of decentering distortion P1=-46321e-005 1.522e-007
Coefficient of decentering distortion P2= -1.3778e-004 1.762e-007
Mo significant differential scaling present B1= 0.0000e+000 5.286e-020
Mo significant non-orthogonality present B2 = 0.0000e+000 5. 286e-020

Sth-order term of radial distortion correction K4 = 0.00000=+000 £.2856e-036
11th-order term of radial distortion correction K5 = 0.00000e+000 5.2856e-040

STANDARD CORRECTION EQUATION
The corrected image coordinates x{corr) & y(corr) can be calculated from the
measured coordinates x{meas) & y{meas) by using the formulas:
¥ = ®{meas) - xp
y = y(meas) - yp
x and y are now with respect to the principal point,
rd = xh2 + yr2
dr = K1+r*3 + K2=or*5 + K3r"7 + K4=r*3 + K5r*11
¥(comr) = x{meas) - xp + x=drir + P1=(r"2 + 2x*2) + 2+P2axy
ylcomr) = yimeas) - yp + ydrfr + P2=(r"2 + 2y*2) + 2+P 1ax=y

Ciamara seif-caltration defarsinsd in & networ of 241 mages and TE0T poinks, o a0 Image massuremant acouracy (M2 1-sigrma) of 026 plees or 1.23 um, and of of 10,

Produced by Australis from Photometrix - httpaiiwww_ photometrix.com.au PAGE 1 of 3
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CAMERA CALIBRATION REPORT

GAUSSIAN RADIAL DISTORTION PLOT  [dr shown in micrometres]

100wm —+
S0um  —+
dr Oum —— J } | I I \ |
Omm 2mimi 4mm Grarmi Ernm 10mm 12rmmi 1l'. 14mm
-S0um  +
\I
100um -+ ll'
DECENTRING DISTORTION PLOT [Pir) shown in micrometres]
gu
i
m __,,‘f'-rf}
P‘ m //,/
(r) J5u =
u /
u
um
um e
um =TT
um e : | : : :
Dmm 2rmmi 4mm Grm Emm 10mm 12mm 14mm
Radial Distance (r)
(If present, ndicates the maximum radial dstance encountered in the setf-calibration.
Produced by Australis from Photometrix - httpoiiwwa photometric. com.au PAGE 4 of 5
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% Speeded Up Robust Features » ¥ 14 &6 » i i# JE 17 3 5k = 48 4p 4

# R T
7 i e il

BERE 45

Bz FapFH I AN LA R Bk
B RRA e R § A A B e £ )%
FIN T E 2 BB A % - IS ik

B BRI B R OR S AFHREEGDD B e Y R S Bk

64 1545+ o Bofb UL AR BRI § F L BT R W0R LR G4
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\Et
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i| (Feature detection)

B3E ;}_Fﬁ»%f‘gﬁ mE gl /@5 T]}%%;Tﬁﬁ’!

7% 2 -2 f%\" ﬁ /ﬁ&/}i E'g#‘f? g i E'J I';‘;; %F:}EKE‘J

SE RIS e (DS B E B e B v )

A RBEAZTFLR T RO P EAE - SURF T 2 &Pk

BRedp 17 %
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Rt
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D BHCBEEL G R ReTHR B o
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~ f& & i (Integral image)

SURF i & iz 3 BARROTH 8 T fecnip B A 3 A onii 45 2 18
EPREFEs #4518 RFA SURF # % fi A Bk FHHE R
(convolution) o # & B2 fheert B 3 o™ N o B A B i 4t
Eov B AO REL S UE RMATFIIBEE A AR

R RRY  AA PGS N2 R 4 B 6 o

UGy = D > ul))

0<i<x 0<j<y

1| 2 1 3 4 1 3 4 1 3 4 1 4
1| 5 2 9 12 2 9 12 2 12 2 12
3|1 |10 |==| 51326 .|. 5 } 13 | 26 {mum| 5 } 13 | 26 il 5 | 13 | 26
2| 4 3 7 19 | 35 7 119 | 35 7 } 19 | 35 7| 19 | 35
9 | 5 1 16 | 33 | 50 16 | 33 | 50 16 | 33 | 50 16 | 33 | 50

B 6. A B GBEAEE

= ~ £33z & (Box-space)

FgARAFTEEHAEAUZEF T £A17 F’“?s?ﬁpwgfiﬁ&%;i
FRFINEL EE N FHE - £33z F4 T 51 (Octave) | 2 2
"k (Layer) e o B - B IRenE - Kd - B C R Slc(l) ko
L -2 — - FFeng Al B2 1~ FcBE Tt B~ JHik
BRZFCRE -ALIZEY ¥ UEFREEDCRNE THT

R TR ARSHENTT DL SR P L



4. £AZEF F#E

, L
1 1 1.2 1 3 9 2 0.9129
2 2.0 2 5 15 4 0.9487
3 2.8 3 7 21 6 0.9636
4 3.6 4 9 27 7 0.9718
2 1 2.0 2 5 15 4 0.9487
2 3.6 4 9 27 7 0.9718
3 5.2 5 13 39 10 | 0.9806
4 6.8 7 17 51 14 | 0.9852
3 1 3.6 4 9 27 7 0.9718
2 6.8 7 17 51 14 | 0.9852
3 10 10 25 75 20 | 0.9900
4 13.2 13 33 99 26 0.9924
4 1 6.8 7 17 51 14 | 0.9852
2 13.2 13 33 99 26 0.9924
3 19.6 20 49 147 39 0.9949
4 26.0 26 65 195 52 0.9962

- Freng Aigidk B 0008 ] ik B)RIAY 30 4 g ek

(&

3
R
I

=

BT RAFRLER B G s

7E - g AR Bios g AR BT &

+1

+1

FEPREL R LA BB S oh 2 g ARk B R0

HELFTANE T R
]Tﬁ‘] o

Bl 7.

- o E AR E

15



= ~ & HsEL (Hessian Matrix)

SIS TN R 3T LA L2 SEEAEE TS

Hadd it 9 £ AR BOT ek ) ke F LR AT
Wk B E RSl BrE R 2 MBEMA KRR FANE
WwAE HEEYS 09120

Dyx(x,0)  Dyy(x,0)

Dy, (x,0) Dyy(x,0)

DoH!(u) = (DLxu Dj,u — (wDi,u)?)

BRI MR P 3 T k< el

REBE R T DRI AEE e F G (T )5 S -

Flet & R RO HEE Y K 2 i 1000~50000 2 B o 2 F R @ * w2
Bt Bl R R BT n 20 BiE RN ES ) B 26

=
?’?3»
fim

NS

ke B 8 B kot T h18 B 4oT B 8.0 F :

Wl B S B VARAR & BRI AR o
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https://zh.wikipedia.org/wiki/%E5%81%8F%E5%AF%BC%E6%95%B0
https://zh.wikipedia.org/wiki/%E6%96%B9%E5%9D%97%E7%9F%A9%E9%98%B5

=& ik it

Bl Y o E By IR - T R e e mh T B
BRI A DGR R R R AR 2
E DA B BB ez 64 BEERF (T

Feyid I gr R

- ~ #FkELa 2w (Dominate orientation)
FHEEF AR RN B ¢ R (o) ¥ RK 2 L3 60y
sF] R R % o BRS¢ s s 3] #F’F:]P\ 60,47 F — I &
WA BFREGE EGFHRE) 5 R ERDBE v R0
SR 20, % AT BIEE 0 Ao 5N

V(x,¥) € QAN Beo, (XK, Vi), D (Xk, Vi)

DLk Xk )’ Vi
= <D ) u(x,y)- G1( )
O
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BFLERMEL LD A B35 (k=012 ..39) I naH
B de B1E£30° A5 & BO0°h sy R g ¥ Tgk BRRE - &
B2 A0 BHEUFRREY PN ERES A F T L Pk
o kR AR RET ARSI TR

N k = 0. Orientation = 0°
Tolerance = 330°~30°

Inter oint

k = 17. Orientation = 153°
Tolerance = 123°~183°

Bl 9. FHEATAZ w7 L E

=~ ¥rpcghdn it 3 (Descriptor)

A A 3 et R HEE R AR R iR ki T v P e A
LR kA TE R - BAX4AORETRE 0 F - B3RP AL 25 B
HE o Rirles c 2 5 BIREALTE- BT RS 4 B
B A Eidy, dyldl|dy| > B 23016 B F FEX § AT

b4 Bt o LG G £ EF 0 40T B 10, -

18



¢ ;#ﬁﬁ";g&; v 3E S~ 4
Ax4BF wE > H

|4

™
L
X ‘rn

1@,{3‘ f]}—?-‘&ié I+

IS

px e 55> %

B E oy

B 10. Fpcgbdy itF

P28 SHTR

B ARG R D R B - Blex 4infy it o MG Z R
TR o VS Y g R S L W R g 2 B 0 T A
Bl EEPT eBE E T e Koy R H B TR e & A AR R

“f%;ﬁ—m" fe gk > ]4c: NN-DR 4= RANSAC -

- S FROVH

SAB W RoRs i1 0 A SRR T BAAEE > 3 E A ER I
S5 B RS 2 REARLe T SN  EAR R AR L TR ek i T e
Bhofe §cE B BenT B R B 0 T E AT L B

19



F 2§ BACT N F A BT fBARF > PG S s

}35

L2 6 DT B TR RGP

di =X, - Yl =21 —X;"Y))

1
AL(u) = Iz (DL, + DL )u

=~ TR ﬁu%

WY FEREE ] T ?Ei%ﬁév’ﬂfj&{& AR BE o dedk T B ARET
TR EEZE H(NN-DR) | e ot kgt 7 e % o (52 2 N7 f
RS R EF RS B E R [ enpRds R s B Bl R
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argmin
[, € 91 di, Closest \
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) / k'Iz ke 41y
1, e, argmn .  Second Closest
2 E,St. dk'lzdk-ll k,l
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TR G ERpLR R R R AR G R QEBIE ¢

dt® P AR\ ZEFTI AP o
YZZ
Q = Bydp — By~ dv — (ZZ + Z_> N,d N,dy + X,N,dk
2 2 2
Tl s S A AR 7RG W g T
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