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2.1 Viola and Jones [ Robust Real-Time Face Detection & X fajid

Viola and Jones FI A i Aer i 22 Gt ) 32 B 5TlkA =

(1) i “Integral Image” FIME R, #7& T detector fIH5Li3 .
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functions) , ATy, M FRRAE A BEAE G F 5 B E 2R R R RHIE v] BAZS
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Figure 1. Example rectangle features shown relative to the enclos-
ing detection window. The sum of the pixels which lie within the
white rectangles are subtracted from the sum of pixels in the grey
rectangles. Two-rectangle features are shown in (A) and (B). Figure
(C) shows a three-rectangle feature, and (D) a four-rectangle feature.
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e Given example images (x1, y1), ..., (x,, y») where
yi = 0, 1 for negative and positive examples respectively.

e Initialize weights w; = Zlm, 2—11 for y; = 0, 1 respectively,
where m and [ are the number of negatives and positives
respectively.

e Fort=1,...,T:

1. Normalize the weights, w, ; <« g “"“w .
J=1 %

2. Select the best weak classifier with respect to the
weighted error

e =mingpo ) wilh(xi, f, p,0) = yil.

]
See Section 3.1 for a discussion of an efficient
implementation.
3. Define h;(x) = h(x, fi, p:t, 6:) where f;, p:, and 6
are the minimizers of ¢;.
4. Update the weights:
Wrgl,i = wl.iﬂll_ei
where e; = 0 if example x; is classified correctly, e; = 1
otherwise, and B, = l—i‘a

e The final strong classifier is:

T
> o
r=1

BN =

T
1 ahi(x) >
Cx)= tZl:

0 otherwise

where a; = log ﬁll

Hor, 5540 ARk T DT F X R I B
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X RE— AN IR, 4E 4 ME: BTA IEREARAE M T, BT
BRFEARFIREMGA T, HAEARTFEB] 2 A7 0 IEFEA A E 2 A ST 5 HEE 2471
FEB 2 BT AREAR IR E 2 F1 S o AR, LSRR AR R AELAE S BRE ) 55
SRR ZEN:
e=min(S"+(T-S), S +(T-59)

XFE, BRRIERR TS KRR Rl R 28 EE A O(NK), N CAFEARZL, K ARRHEEL.
Ah, WA LLUERH adaboost B2 B I 2R Z 4 v LA 2 i1 Y -



e Theorem:

run AdaBoost
let €4 = 1/2 V¢
then
training error(Henay) < 1112(er(1 —€)
t
= 111 — 447
exp (-2
eso:ifVt: vy >~ >0
. . . 2 v
then training error( Hg, ) < e 271

Horp, TN IEFERIRAE RN

YE# 1IN, Adaboost SLILHIREILH AT E A TR, TR fEFRLr, &
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FEN, RARG T SURAEH Adaboost 152 (11733645, LASR il 5E 71 9 g5
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FEOIEXEDC 7D IXFE, ABATTAT AR R SESE R 73 S8 1. ZBc /) R iR A2 an
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Figure 6. Schematic depiction of a the detection cascade. A series
of classifiers are applied to every sub-window. The initial classifier
eliminates a large number of negative examples with very little pro-
cessing. Subsequent layers eliminate additional negatives but require
additional computation. After several stages of processing the num-
ber of sub-windows have been reduced radically. Further processing
can take any form such as additional stages of the cascade (as in our
detection system) or an alternative detection system.
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Table 2. 'The training algorithm for building a cascaded detector.

o User selects values for f, the maximum acceptable false
positive rate per layer and d, the minimum acceptable detection
rate per layer.

User selects target overall false positive rate, Frarger.

P = set of positive examples

N = set of negative examples

Fy=10;Dp=1.0

i=0

while F; > Fiager

—i«—i+1

-n; =0; F; = Fi

—while F,' > f X F,'_l

*xn; < n; +1

* Use P and N to train a classifier with n; features using
AdaBoost

x Evaluate current cascaded classifier on validation set to
determine F; and D;.

* Decrease threshold for the ith classifier until the current
cascaded classifier has a detection rate of at least
d x D;_; (this also affects F;)

-N « 0

—If F; > Fiarger then evaluate the current cascaded detector on
the set of non-face images and put any false detections into
the set N

fJr, Viola Al Jones fERSCHIASIE RS, WP AJSRIaR MY, HAIAA IR v 2 e I
ar, WAT NS TR, T DUEE I Ay k.

2.2 Chen # Yuille #] Detecting and Reading Text in Natural Scenes

FEIX eSO, B0 TP B = R 3R B0 SCA,  Chen Fi1 Yuille F1JH Viola #1 Jones A5
FHELE, R¥E SCAR X AIRE 4, 5 7 —ERHE, 1%3) AdaBoost machine 1, 3k
1S Adaboost 73588 . e Jo 8 M OCR BBl S0 . 3R75 T #85d 90% ) IF
i Ea

YEZE A, FHEERIEFEN FEN RIS G5 EREZ CEE, T AFRSCARZ AR
[0 2 F s T AN, BIHnIRES e A B A B AL, AFEARRE WA —
EARME, T REALE . TERIEA R SCAF Z 7R K. @ik PCA 70T, YAFHEZ
HIAETAFEAE, SCATE 150 /> components 4 AE3RTE 90%[¥) variance, T A R 755
15 /> components.
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RIS DSk ] DS RARUI S5 R (RABS1E, low entropy) o flATIZ 17 SCA XY
GUPRAIL, RRIT 8558, B, WNEPR, SORI x, y J7 B SEU T
WH TT %

Figure 3. The means of the moduli of the
z (left top) and y (right top) derivative fil-
ters have this pattern. Observe that the aver-
age is different directly above/below the text
compared to the response on the text. The y
derivative is small everywhere. The z deriva-
tives tend to have large variance (bottom left)
and the y derivatives have small variance
(bottom right).
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Figure 4. Block patterns. Features which
compute averaged within these re-
gions will typically have low entropy, because
the fluctuations shown in the previous figure
have been averaged out.



AU RIRFAE £(1) AT AR GF B IX 3 PSR 50 A1 R AL P(F(1) [ text) 55 P(f(1) |non-text), 47
P(f(1) | text) m] LLA — MR s 0E, T B X AN Rk B A R A 1
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Figure 5. Original image (top left) has inten-
sity histogram (top right) with only a single
peak. But the joint histograms of intensity
and intensity gradient shows two peaks (bot-
tom left) and shown in profile (bottom right).
The intensity histogram is contaminated by
edge pixels which have high intensity gradi-
ent and intensity values which are intermedi-
ate between the background and foreground
mean intensity. The intensity gradient infor-
mation helps remove this contamination.

AT IEFE T AN IR M = 2RAFAE, R T Z0B 0 88 Ja B B 28 = SRRF ik 2k
TG, B R BEA . LGOERRAE . X SRR DL SR A &
ks . HA HBURAREE.

FEAE FH BRI Adaboost 587028 ds LR, MATIE 1 AL ERAIE S — 28 g dE, HR %
BN OCR BAFEAT IR A . X B A EXT BATE — € A 58 Lo

fATTE S A T Niblack $2 H 0 B & M I AL FERAE M (Wolf INRIZ5TEY
Yanowitz-Bruckstein [177 5 & i I —ABEAL B -

T.(z) = pr(z) + k - 01(2),
Tr RBME, x NEES, r I =DM TFEROMKAD, wh o B TE O ERERTY
5 FRAEZ . Niblack f) r B2 1, VEH M BE BIG ROHESE r 5, PFEAFRFRR
ANFNEE AR AR AN A o ABAT T



r(z) = m}n(ar(z) > Ty),
Horf, To— A EERBIME, IR/ T T 0% DO R X . K o2 2 .
VEE A ] 1 XIEEN 7 77 XTI e, UONA IS H] Adaboost 51545 21
HI A5 IX SR AN e B

2.3 Louka ] License Plate Detection Using AdaBoost

Louka B8 SCHETI SCAHR LK) /775 (Chen and Yuille) 5 A&l i) 7732 (Viola and
Jones) W FH#] T LPR(license Plate Recognition) 245, Ff5FiX f 7 i3k 47114

fih 32 3], L PCA T, KILZERLTEE ) components E Chen F Yuille ) SC AR ZE /MR
%, TR, AR LR e 1. AR BRFERIARHES Chen F1 Yuille —Ff, A
HHBARRIEE (ERTA R LRI 25 R LD 1 SR PUR U3 [X 43 25 f
X 355 AF 42 X 3

AR R NG R, B % y D7 A B S A E I EME S T Z 00 B s

(c) (d)

Figure 4: The means of the absolute value of the (a) = deriv-
ative, and (b) y derivative, and the variance of the (c) =
derivative, and (d) y derivative.

x J7 1) LR R E G HRHES Chen and Yuille (OARMEL, TIAE v 77 17 B W] LAW] & 3 22 p
E 7 ATFRRRI S HAAL . R —IEREIR, MATESE T Haar-like FFAE, KT
T KT B B> 2-7 AN R/MHEEIR 1 X8, RRAEE D — &R 7> X el
PRI 25 3 T 1 X B Rl — A AT, 7l an T
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Figure 5: Types of features selected by AdaBoost. The
sum of values computed over colored regions are subtracted
from non-colored regions.

FIFSRAFEARBRAE Y, BEGRE, S8, SEOTZE. BMRHEINGRER 55703
&, AERXRRSCHEE M 1 IR BRI 2R g5 0 8%, XERAMMRE, Mk
RN SR B LU AR TR A P LRI, IO Bl W BT
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Figure 6: Typical class conditional densities for weak clas-
sifier features. There is clearly a large amount of error that
cannot be avoided when making classifications, however
this error is much smaller than the 50% AdaBoost requires
to be effective.

XHEAAEH T Integral Image W75, X TEERMBE, S8, BIE07 Z& 0T UIHHEH
Integral Image, /D iHEEE ], 77 2Z 0] DL FIRIFTA S, JEIT Integral Image, TRIHTS
Fo
o o2 =m? - Lsz
N

where m is the mean and z is the derivative intensity at a
particular pixel.

AL, AR T RKK Tk, M group BUISMEREASIN 2 )05 [F— 4R
il X 34T 6 9F

B, ASCH R RITEOLEAT 00T, IR 17— 8k ss. tan, A s
SyRr il (AR AT s e e I 28 1 DX S B A R KT )i S SR — 2B P i X 2 5 N
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2.4 Real-Time License Plate Recognition on an Embedded DSP-Platform

R SCAERR AN DSP 15 ESCBL 1 — N IIRESS B AR 5 IR R Gt W] ASEIS
M MRS SR R 2 BT A I 5 TRR P SRR, BAT TR 2 EE (73X — R 73
H R E AL ARG TR R B

License Plate Detection

Viola Jones Detector

Figure 1. Our system contains two main modules. Given an image sequence as input, the first module, the detection module, applies
algorithms for detecting and tracking of license plates. In the second module, segmentation and, subsequently, character recognition is
performed to generate the final result.

KA ) = AR 4, A, B R SEHAEE 5
2.4.1 K ER 4y
K 35732 T Viola F11 Jones ) framework, {HZHIHE 5 221010 i 1718 2 it

1) f#iF T RealBoost 7%, i confidence rated predictions X% T 7GR 7> Bhr%s .
Bk AR5 Adaboost —F, W EATN:



Confidence-rated Predicti

[Schapire & Singer]
« useful to allow weak hypotheses to assign
confidences to predictions
o formally, allow 7; : X

sign(h(z)) = prediction
hy(z) “confidence”

« use identical update:
D:(z)
D.‘ 1) = ‘ XDl —at vy hsla
t411 Z, p

and identical rule for combining weak hypotheses

2) SNBSS T inter stage feature propagation (Sochman and Matas, Inter-
stage Feature Propagation in Cascade Building with AdaBoost)

XS %0 BT, fE& AN, 7E Viola and Jones $#2 I IR E T, F—A
MBI Ry, #AER T — NI gREE, SR8 F Adaboost BIEAE— N A8 F ) il
FHIH AR, XA RER SE A FE T R I B AR B 4 2R AR

AR, BT — B B AR B 23 SR 28X T A AT R 2R 8E, 382 mT AE N RT3 28
I —H CYRT D RBIRE S, BN RRED , AREAE—TRE, KN
R I BOA T RIEAE AR FAAE AN, 2= K BRE .
Inter-stage feature propagation HI5 LT

Hs(z) = sign(fs(z) —s) 3)

T
fs(@) = ooH, (z)+ ) oihi(x) @

where
1— €0

)

and H._, is the previous-stage weak classifier with a
threshold changed to 75

H;_,(z) = sign(fs—1(z) — 7).

1
Qg = il'n,( P

The weighted error €, is computed as for an ordinary weak
classifier as

m
o =Y _ Do(d)[sign(fs1(z:) — 75) # yi]
=1
where Dy (i) is a weight of the it" example z; with label y;
and m is the size of the current training set. The threshold
T, 1S set to minimise €g.



FERT— NI B AS 2 B 70 R 2R AT 7 R I — 558 0 A A LU T A
1. HTINGERSE T2, MET—DHrBAs 200 0 RE8E 8 4T B 2 — 1455
3R, TN ISR B RIS 51504, A5 55 7 KA R I
2. ‘B LUK Adaboost )57 > ik FREE T A L VA R T B A e 14 93 2K I
3. XFEMIREBA —MERIRHAZ, AT — BB f(x)# e L —r B e &t &
o7, BTRL H o ()BT SR AIRAIG, 1R FRZ A zero evaluation cost.

SEIGFKAA, fHH inter-stage feature J5, A LME B/ DRZEEL, IAFIFEIFER] false

positive rate 5 false negative rate, [FIB ¥ ARINTFHEE 4R . 1 HE Viola and Jones
] cascede T 25%.

3) BFEHB R BN T iAW EA ) BT B AE(EOH) (Kobi Levi and Yair Weiss, Learning Object
Detection from a Small Number of Examples: the Importance of Good Features.)

Levi HIX i 18 SCEU) T FHRAEIR /NI 5L B R RIS IR IF HI4FAE . At A 148 H edge
orientation histograms(EOH), Ff H.ilF B X Pt EaE A 2 Fik H 1.

EOH 7w = -5 HAR AR AE R X EL B an F

linear edges mean intensity edge orientation histogram (EOH)

Figure 2: The three types of features we are comparing in this paper. We show that using local orientation histograms over
a subarea of the face greatly improves the performance in comparison to Viola and Jones’ linear edges. On the other hand
using only mean intensity features greatly decreases the performance.

e EOH MR : EOH 52 Rt AIARL TR, I HLE WS i 20w w3 R Ry AL AR M 4
R JUATRF A o

EOH [M13k15, Bl T sobel masks, PXOMMATIfNE IF . R 73 KA
H, MEANMEER RIS KADRFILE( D k(x, y):



The gradients at the point (x,y) in the image I can be
found by convolving Sobel masks with the image.
Gg(z,y) = Sobely x I(x,y) 3)

and
Gy(z,y) = Sobely * I(z,y) 4)

Where Sobel, and Sobel,, are the x and y Sobel masks
respectively. The strength of the edge at the point (z, )

G(z,y) = \[Gal2,9)? + Gylz,0)?  (5)

In order to ignore noise we threshold G(x,y) such that

' _ | G(z,y) ifG(z,y)>T
G(z,y) = { 0 otherwise ©)

A major drawback of Sobel masks is that we have to
manually set the value of the threshold T. In our experi-
ments the value of T was set to be between 80 and 110.

The orientation of the edge is

Gy(z,y)
0(z,y) = arctan(=L—""=
(z,9) ( G. (2, ) )

We then divide the edges into K bins. We denote the
value of the k;;, bin to be

@)

G'(z,y) ifO(z,y) € biny

'l/)k(.’lf, y) = { 0 otherwise (8)

We found that when K values between 4 to 8 the sys-
tem generalizes well and consumes only a limited amount
of memory.

FEREAS T8 _EE X Eye
Ex(R)= ) t(z,y)

(z,y)ER

SRALLRTTH )4 IR, EOH HF{EH ] LLIEIL Integral Image W7 sUHLHE 345 .
FERR, WIE X T — % EOH FFAE:

_ Ekl (R) +€
Aklykz(R) - Ekn (R) +€

RO B, ZAFERGE 1, XS T k2 Ml S, k1 g A e R .

dominant orientation feature:

Ei(R) +€

BilR) = B + ¢




symmetry features:

> rek [Bx(R1) — Ex(Ry)|

Symm(Ry, Rp) = sizeof(Ry)

AR Y], fEH] EOH RAIKHIE, PTULMR/NIEEE B (250 sKIETEAG) 52>, JF3k
FHRIFINRIL . A5k, WICK EOH RHEAEIAE X 2 f IR RS TARGF AL
Ho BBl EOH KL —MIRGFHIRFAL, W LU T 2 R R (Al o

2.4.2 Post-processing &4y

e A B — A2 X8, {8 H 7 non-maximum suppression 7%, i%E#%
confidence value ¢ K X 38AR TR IX — ARSI 321 119 [X 4

2.4.3 Tracker #4y
— Kalman tracker #3853 7 K%t 4, Tracker I F R T 55 3¢ I H P [7) — 5k Z2 L AE

AU T R A B, PR KA N 88 1) 45 3R Y BB R e AE — e B XN, X e
Bk R 535b, tracker XM FAF 2 P BB AMRARKH B, W h B PR

oby 1ey)|
Dynamic RO §

wenn,
.
.

\ /
:
Ovj 1(1+2)] &

Dynamic ROE

Figure 2. Illustrates a possible setting of static and dynamic search
areas. In this case, objects are assumed to enter from the top. A
tracker predicts the object’s occurrence on the next frame, limiting
the Viola and Jones exhaustive search to a small area.



3. R. F. Prates, G. Cdmara-Chavez, William R. Schwartz2, and D.
Menotti, Brazilian License Plate Detection Using Histogram of
Oriented Gradients and Sliding Windows

EX WS, VEF ¥ Dalal $& B B9 H T ARl () HOG 45032 87 FH 1) T2 G Z2 A I 3%
Girh %, SZELT KT 98%[) recall, KT 78%f] precision.

AL LT
Multiscale
1 Decomposition and Detected Non maximum
Input Imag Preprocessingg sliding :ti:dw Regions Supression viLp
sea

Fig. 2. Main modules of a method using sliding window and HOG descriptor in a multiscale way.

T BRI
1. BEHE AT cell, XA cell, W] AR 31—k il ) B FE 1 7 1
(HOG) -

i H] 1 4 Sobel 7135 x. y J5 1Al EHIBRE

dx=I1(x+1,y)-I1(x—-1,y)
dy=1(x,y+1)—I(x,y—1)

B 115 magnitude 5 orientation:
m(x,y) =/ dx2+dy?
dy
0(x,y) = arctan(a)

2. N TAESAFEAZ G IEGREE . X LLEE IS, A R SR 5 bY B 1E KA
(normalization) X T4 )R B2 A EH

Cells B ZH AL block, X414 block #4T IEFAL#RAE . Block ;& HE K], Frbl—
A cell AT BUJE T £/ block, K13 ANE Y normalization. )54 cell HIFHIRST
At AT & B T4 £E detection window F1 i block H T components FrH B i

[ &

KH, AT, & L-norm MENIENMLI JT -



v

VIlvllZ + €2

v NEEE block H T cell (U E T B A&
B TR, O R ER RUE R R,

!

v =

3. f#H magnitude 5 orientation, HtrTUARIE HEARIEE E T K. BI, $2H8
orientation JH |G ) bin 1, magnitude YENALE, 7E Dalal HyitCth, AT
fFAFAF P bin Z I8 orientation FJ LISRTG B UFHI 02K, AL BRAME R
FUREIFEAS bin T, ACE KA K magnitude 1% BB A orientation 2N AHAER
bin 1925 85 4% LL A 70 B

4. N TR ARRERZEM, -5, WiEREARKET %,

5. XF&THEPNE—Z, EHBENE D, UEERSK, R HOG %7
fit, ERNNZREF 2Kt (FERR RSO, ARRZIER svm) T
.

4. openALPR FR 4t i fdi 1) LBP 41k

LBP (local binary pattern) & —FiF{Em &, X A5 -
1. KB IN T 20 % cells (91401, 16%16)

2. XFTEA cell FIFMEER, KHESER 8 MIMER aif L. HhoER

MMERTAER, W5 o, RZWE 1. X, BMEESAME T 118 M=
BT

Three neighborhood examples used to define a texture 52
and calculate a local binary pattern (LBP)

3. MEA cell, THEEJTE, RIEEF 8 A —HEHIECT ISR XANETETUE
e 256 4EHIRFAE A &

4. ] LLEFEMEH normalize histogram. J77:25{LL HOG H54iE ) normalization.



5. KAl O BT AT cell Y ELT BUERGEK, /R MBEARNE O AR AE A
BRATFHRFAE 7] & 7] LU SVM BUOHARLES 27 2] LR HEAT 702K

—Fhsz BT B S B BT A uniform pattern (15— local binary pattern ££2 H 45 2 /4>
0-1 8% 1-0 11784k, #1401 000100000 73—, XAE, ATLLEREAS cell FIRFE R &1
KM 256 4Ej/b 3 59 4.

LBP 4F/F FE T AR A 5438 04 . openALPR HITTF K E##FES], Haar 5 LBP AR
AL, X ATET LBP BEAR—UL, HpREAE — Sy AV m AU A i N Ak & b
Haar 7] AE45 B R 4 — S A 45 5, A& Haar UV ZRIH AR 1S . B4h, BP BGTEAT
ARG LA TR REME, MG — e AR 2%, AR fEREEAERM L,

5. Jiri Matas, Karel Zimmermann, Unconstrained Licence Plate and
Text Localization and Recognition.

T VEAE JG SR FR N MSER (Maximally Stable Extremal Region) J5¥2. %7 VAN N &
THEHL O A B ) g8 < —

MSER & B A AR R ARAE X8, BIZ X 380 AT A 1% 218 24 LU AR i A ok
(MSER+) , BEZX I AT A 14 A4 LA 4MA /N (MSER-) « MSER HFAEXT
FEARL BA AR M

48 MSER HJZ AL [A] FE 40T -
Al - The algorithm of the CSER detection
) T=1,R*=0and R =0.
2) For all pixels p such that Z(p) =T
a) Append pixel - If 3!lr; e R, i=1.n, p €
Or; then r; = r; Up.
b) Merge regions - If Jr;,r; € R,i,j =
l.n,i # j,p € Or; A p € Or; then
ri=riUrj Up AR = R\r;.
¢) New region - If -3r; € R,i,j = l.n,p €
Or; then 1 =p, R=RUTp+1.
3) For each new or changed regions r € R recompute
features. The regions r; with positive classification

are CSER
R*=R*Ur;
4) If T < T,,,- then T =T + 1 and continue at 2,
else end.

Hrp, 1is the image and R, R* are set of current extremal regions (appropriate to the
threshold T) and set of CSER (subset of extremal regions), respectively.



2 T EBAH AR MSER J5, X B LA ER TGOS, @ fi e,
ASRAL I ZEp A AL P RE R B R B RIE B R AR T RCR o

(a) Input frame (b) MSER+ (c) MSER-

Fig. 1. MSER detection results can be used for detecting license plates in video
sequences. MSER+ finds the license plate, whereas MSER- identifies the indi-
vidual characters on it.

ATLAE R, R B2 —H MSER+, T fth HLTHI (1) 55 /& MSER-. It LAFRATT 4R 12—
AR MSER+, L5 — 45 /INF) MSER-. [AIISE,  FRAT T — R AR, Skt — 4
p R

1) MSER-K/IMHIE

2) MSER-fH S LPAE— 22k b OKFEHFmITD

3) MSER+F) T 5 MSER-= & 1)~ 5048 AH T

4) MSER+Z/DALE T 3 /> MSER-

IXFEGR I H SR ) MSER+HIZ ZE R IX 45, T MSER-IX 38 A] DAE A ZE J e 155 7 B ) 45 R
FITLL MSER J7 772 3FH m 201 .
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a) i BETRIE T b) i REIE )

Bl 3-3 BT I% JE i) —E R
Figure 3-3 Binary image after height filtration

(2) Xf B iy i LA 5 AT XS EAT AT 3RS, BIBRBRANLL . AR R i
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SFTAK IR bi 1K B SRR SR DX, WA b 32K X A R P S 4
bi @S, I NIARE,

TE bi B4 INHE T 58 — N6 2 7K~ AH S HE I (1) AH 545 AR X 35 bj o

AR B bj, MIARCHT bi R bj ABHEH R, AWK bi=bi Ubj, BEHHH bi ]
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BEHEDXIRIR A i (K5 JRME Ry . SMEHTE Rect’', WREH', WEEW', B
BEp ., MLRATRE A LT
Del i Subject to

{UﬁﬂJﬁﬂwUKWWHUeQﬂUvﬁgummAUK&mengﬂ}04)

X IR AR BON TR I BIE VL, 9 T A EE IR 17 AR AR R X ERT
CAEAS W L I 4 3 7

(3) F o DX SsloAs il R 7

XHREA  p e e [X 35

1) M FH L AH 2 B AR AL 73 145 2 B MORS 1 1) _E R I 5

SRR BN T AN 2 I 2 B B R AL N IR ﬁﬁﬁﬁ[ﬁﬁﬁm¥

ﬁﬁ% “ME B ERLLIES K ERE b BE. Xz T EIREAT
A, BT 58 LB AT AU, kB TR/ RS
E%%Wﬁ ATELNR A B3T3, 2 E R 2 AAT R 2/3 3 KT A — 34T 1

fe, A5 B3 E F BN AS B/, IERLEAT T T R AT X3

®A 59563

850659
a) UL X b) BB c) Wi L FIASE
2) X R ERREAT HSV A i
&Ii%@ATﬂﬁﬁﬁ%m@ﬁ%,ﬁ%ﬁﬁ@@%%?ﬁ%%%%%ﬁ%%?
(AR R BT (E R AR R A (R . EF B & B SCHR, 152X LB ) HSV
o BRI AEH -

# 3-1 HSV =45 (- RREMHA FH 8D
Table 3-1 HSV distributing scope ( —express taking no account of the value)

Hta A F A et
H | [180~250] [25 ~ 60] - _
S [02~1] [0.2~1] [0~0.1] _
vV | [60~255] [60 ~ 255] [200 ~ 255] [0 ~ 90]
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Plate Detection ifife
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2. K (OpenCV Sobel iz & R GeAE FH7E K EE ML )
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4. —fatk
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E RN — AN TE SRR B
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o MARTEBREAE K, LUK 5L TR WiT

GE LRI, ONE 2 S BHBRIBERAZIER I, BT B




R AIE Y T EER

6. KHEL (OpenCV K%Y findContours) o HiZEIEIs 40 B 2) il H Sk, DU R RiuAh
B4 (RotatedRect)

7. i XECECKEB/NMERI, RJRUSUE, AL SR RITEIR.

JSE T -
rb ] 26 B — /N & 440mm*140mm, [ R K 440%140, %55 A 3.14.

R 7R Wk TR 2 15 e 4R R

1) WOL—MRZZE error, FRHEIXAM 22 Z80H i R AN 8 =i EE rmaxs rmin.
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2) W N R KRE max 5 R /ME mine. FIBIE I HIA area & 75 7E max
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5 46 PR SobelsE {7 ZUR s 1_{ BOR
SE O W IRy
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%5 Mat(Rect...) /7yt AT AR EX H JE B G ROI BB, 3RASX ) ROI &M% (clone or
copyTo) &
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B 8 FH warpAffine BREL, 8 FBT EUZ I OR/IME N B AR EUE PR/ . warpAffine BREL
¥ G, FHEREGRSTMIEE LR ERE. TEBRNMAR T —AArg B
R X SR Y 50 B s e s 5 KR .

XFE, AL getRectSubPix() B Hait il LASRAT AR 2 ) 20 ji X3 1

7

pVaN
L /‘ HE LR,

ROIBE&(ie%e/S)
1.5 X

ROIEE:
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N T HI —AEAC BB T BRI AT I . — R SR 2 N PR P ik %
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ERBEBA VR PR AT T A BB =L %, 2/4, 3/4 AbRiE, IR A GETE R
TR, IR K/ NS A A B A ZE RN, A S i R T AT DU A 3
RATXEEER I RNRLZATE, I H 2D DG BGERI R . LKA, Al
AT DU 2 R DX L 1) B e 3 R I A A P AT DU

PRI 7 — AN EEER A, HEPATIERI RN, X ASREREHRE TR

[ )7 S AR 3 R AR o AT — AT B ) A SN v SRR AN REER R T )

AR R R ORN, BRI AEAG BB S FE 1/4, 2/4, 3/4 AERE L ER R /N30

len1, len2, len3, ZE 8 X I 51 2 Heighte  —MHERLER slope HTHE 2 U 2
(len3-len1)/Height*2,

Slope M E M & XK :

/
1 / 4 —l—u —/J v/.

2/4 [—t+b /

38 /

slope=-a/b=-tan(p)

i B B A XA T S RAETAT DUIA T3 A R A e S, T 2 RN U IR . T m]
LIAR I slope [ IEA7CHI A7 DU 52 A 7Rt B At
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i opencv [¥] warpAffine BRI, SNELRUES ALHE O BERS IELF 5 ERE PO EE,
AT LG Bm S xidff/2 KRB, R R B SR —FE .

(0,0) (xdiff,0) (width,0)

(0,height)
(0, 0) (xdiff/2,0) (width-xdiff/2,0)

(xdiff/2,height)

MUAEAEA e 1) 2 SO H AR R Mat (IR SRR W AS o a0 2R R R % (1048, A0 4 7 5
Ja R = A SCBE r R A PR 2 EOB TH AR 0 7 S0 2% xidff/2 K/

BB TSR SR KA AR R

pITri[0] = Point2f(0 + xiff, 0);

pITri[1] = Point2f(width - 1, 0);

pITri[2] = Point2f(0, height - 1);

dstTri[0] = Point2f(xiff/2, 0);

dstTri[1] = Point2f(width - 1 - xiff + xiff/2, 0);
dstTri[2] = Point2f(xiff/2, height - 1);
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