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Abstract

In this thesis, a real-time surveillance system is proposed. Besides
real-time monitoring, recording and. replaying, we also focus on the
enhancement of compression  rate. ‘Additionally, because the capture
frames are in the interlaced form, we propose a new de-interlacing
method. Moreover, we also. propose-a new image scaling method to
improve the quality of scaledimages.

In compression and recording, we adopt a software solution that is
based on MPEG4 simple profile. To further enhance the compression rate,
three additional methods are adopted. If there is no change in the
monitored scene, we perform frame-skip. If there are changes in the scene,
we will detect the corresponding parts of the images and save only the
information of those parts. Moreover, if the video has been under no
change for a while, we’ll also change the value of QP (Quantization
Parameter) to further enhance the compression rate.

In replaying, a new de-interlacing method is proposed which is based
on MA-IPC (Motion adaptive interlace-to-progress conversion). In the
spatial domain, we propose a new method based on grouping. Based on
grouping, the proposed method combines the advantages of LA (Line
Average) method and the Median method. Moreover, a content-based
image scaling method is also proposed which is a combination of NN
(Nearest Neighborhood), Bilinear and Win-scale. We also propose a new
idea named model-based NN to improve the quality of scaled images.
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— ~ LD (Line Doubling)[2]

SRR T AL T R A B RIS R T Y field Y
FEB RN > 805K 2 PR (AL 4 Y ﬁp 1 R
v EURUREY R 1

X =B (2.2)
~ ~ LA(Line Average)

xR ETACH | PSNR E,iJBﬁ A [ﬂt'bﬁgsﬂﬁiiﬁ,gngﬁ:ﬁpgﬁﬂ
BT S LAY T RS BT (LR
T R RN SR (0 % R PR
PRIERIFL— il Bt 3l lﬂl[*fﬂi il J}*ﬁ*‘ﬁy HE T Eli};gugﬁ

X :%(B+ D) (2.3)

— ~ ELA (Edge Based Line Average)[3]

SRR FELLA 4 2 LR TAGRLE e 20 P Rk fie=" 44 -
ELA HIlkL 220 Ry s Frph T S MR Jwéﬁr [EEL ' =puIsTf - SVE-
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Q=T RTEER ',HIF 5B fil, - ::@mi i HF&[ G T THE T %Fuﬁ% ,
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RE{A-F| S5B-E| THC=D|
If (min(R,S,T)=R) X=(A+F)/2
Elseif (min(R,S,T)=9S) X=(B+E)/2 2.4)
Else X=(C+D)/2

Pa > FITEE Be(Median)[4]

iﬁﬂjiijgliﬁv[— B JF SN *ﬁ\jﬂpﬁ-ﬁ [HE’!‘ﬂJ[;@’[ TTVJEIHI
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e

X =Median(A,B,C,D,E,F) (2.5)
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X =Mean(A,B,C,D,E,F)=(A+B+C+D+E+F)/6 (2.6)
4
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P=B-F|+|A-E| Q=C-E|+|B-D]|

If (P<Q) X =Median(A,B,E,F,(B+E)/2)
Elseif (P > Q) X = Median(B,C,D,E,(B+E)/2) Q2.7
Else X =Median(A,B,C,D,E,F,(B+E)/2)
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2.2.3 MA-IPC (Motion adaptive

interlaced-to-progressive conversion)
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X =(B+D)/2
X =(H+K)/2

If (foreground)
else

P3|
Eﬁ%¢ﬁﬁﬁ

(2.8)
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Ql=[A-F| Q2=B-E| Q3=C-D|

Q4=[G-L| Q5=H-K| Q6-1-J]



If (min(QL Q2,Q3,Q4,Q5,Q6) =Q1) X =(A+F)/2
Elseif (min(Q1,Q2,Q3,Q4,Q05,06)=Q2) X =(B+E)/2
Elseif (min(Q1,Q2,Q3,Q4,Q05,06)=Q3) X =(C+D)/2
Elseif (min(Q1,Q2,Q3,Q4,Q05,06)=Q4) X =(G+L)/2
Elseif (min(Q1,Q2,Q3,Q4,Q5,Q6)=Q5) X=(H+J)/2
Else X=(H=+I1)/2

b= TS LU (553 PO B 19 P8
(it LA Y 55 58 = W78 53 HIIRLIZ E RIE(zero-motion) ~ = *ﬁfﬂﬁ;lﬁ(global
motion)F%@;‘Vfg?iﬁﬁiﬁﬁiﬁ_@ﬁ(hne motion) * i EI"JF—F[E“}‘:j S R AR T
MA-IPC ?ﬁj\t;ﬁg@ﬁﬂ;dm 21 MC-IPC fi & g#ﬁ;grml:j\ BT EURLRY %fﬁtﬁuﬂjﬂaf

2.9)

2.2.4 MC-IPC (Motion compensated

interlaced-to-progressive conversion)
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2.3 Y {aElr(Image Scaling)
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28 P B > CO % C3 SSGIE RAIHFERE » FURI A P IS [ 10

2.3.1 NN (Nearest Neighbor)

LRI PO BAEEY Y0 BT 2 L0 ORI B S BATpo i 31 - g
PImIES O B (2 H20 o fapedare | U i iipsginy o) Fﬁz[ﬁ«”’ |£li7[fﬁla:fu » aliasing
AR 5 H&[aﬁﬁ’? (SET lﬁl@%aﬁﬁuﬁ @”ﬁﬁ*ﬁ’?ﬂ'

If (bW <=(C2-C0)/2 && bH <= (C1-C0)/2) P=CO
Elseif (bW > (C2-C0)/2 && bH <=(C1-C0)/2) P=C2
Elseif (bW <= (C2-C0)/2 && bH > (C1-C0)/2) P=C1
Else P=C3

(2.10)

2.3.2 Bilinear

XER LA FRFORY, by = TS S R AT R PO PR B - T
AL ﬂ&féﬁﬁ“‘ imﬁrﬁ}ﬂw b o BT I LES T CO REED C2 Ry
=2 CO R CRAYEHEST LR 1o [y F{I™ | Bilinear F[* [#f3h P RffY > 440+

P=B0*C0+B1*C1+B2*C2+B3*C3

BO=(1-bW)*(1—bH)

Bl=(1-bW)*bH

B2=bW *(1-bH)
B3 =bW *bH

(2.11)

2.3.3 Win-scale[9]
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e
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=wWO0*CO+wWL*Cl+w2*C2+w3*C3 (2.12)
SF =1/area of filter window

E1fl1 SF £% normalize factor & wO+w1+w2+w3=1 °
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Zos H}E%j] #rH =4 raise-cosine[4]
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