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NGHIEN CUU CAI TIEN CHAT LUGNG NEN ANH TRONG LCD
NGUYEN HUU TAI', NGUYEN THI HOANG LAN?

L Khoa Cong nghé Thong tin, Dai hoc Khoa hoc Hué
2Dai hoc Béach khoa Ha Noi, Vien CNTT & TT

Té6m tit. Trong bai bao nay, ching toi trinh bay nghién ctiu vé ky thuat nén anh tng dung trong
hé théng overdrive ciia cac thiét bi man hinh tinh thé léng (LCD). Overdrive trong LCD 1a hé thong
khic phuc hién tugng hinh dnh chuyén dong bi md khi hién thi tren LCD. Day 1a van dé dang dugc
quan tdm nghién citu trong nhitng nim gan day. CAc mo6 hinh nén 4nh trong LCD da dugc dé xuét
bdi nhiéu tac gid khac nhau. Trén cd sd nghién cttu cdc mo hinh, ching toi dé xuadt mot cdi tién cia
mo hinh Advanced Hybrid Image Codec (AHIC) von 13 mot mo hinh ¢6 cdu triic don gidn nhung lai
cho ty s6 nén cao va chat lugng dnh nén khé tdt. Mo hinh céi tién duge goi tén 1a Mean-Adaptive
Image Coding (MAIC), ¢6 kha ning thich nghi cao nhim gidm tac dong ctia nhiéu, loai bé duge higu
iing nhiéu khéi (blocking effect) md AHIC mic phéi. Két qua thit nghiém trén 20 chudi khung hinh
chuyén dung trong linh vyc xtt Iy video dugc chon loc ngdu nghién cho thiy, MAIC da loai bé duge
hoan toan hién tugng nhidu khdi, 13 loai nhidu ma méit ngudi rat nhay cdm khi quan sét trén chudi
khung hinh chuyén dong, giap hée théng Overdrive hoat dong chudn xac hon dé mang lai hinh anh
chét lugng cao cho LCD.

Abstract. In this paper, we present a research on image compression technique in overdrive system
of liquid crystal displays (LCD). The overdrive in LCD is a technique to reduce the response time
of LCD, to remove drawback of motion blur caused by the slow response of liquid crystals. This
problem has been studied in recent years. Image compression models in LCD are suggested in this
paper. Based on research on the models, we propose a promotion of Advanced Hybrid Image Codec
(AHIC), which has a rather simple structure, high rate of compression and rather good quality of
compressed image. The promotion models is called Mean-Adaptive Image Coding (MAIC). It has high
adaptive ability, so it can reduce effect of noise. Furthermore, it can remove blocking effect which
has much in AHIC. To evaluate the proposed MAIC models, we use 20 test image sequences with
different features. This is the set of dedicated image, which is used for evaluation in image or video
processing. Experimental results show that MAIC completely remove blocking effect error. This is
a kind of error which is sensitive to human visual system, especially when watching motion image
sequences. Due to these improvements, MAIC can bring exact activity for Overdrive system and lead
to enhancing image quality in LCD.

Keyword. Embedded Frame Delay Memory, LCD, Overdrive technique, Fixed Word Length Com-
pression, Image Adaptive Coding.
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1. GIOGI THIEU

Ngay nay, man hinh tinh thé léng LCD (Liquid Crystal Displays) da trd nén rat pho bién
trén thi truong thiét bi giai tri gia dung ciing nhu trong cong nghiép. Tuy nhién, diém yéu cta
LCD la hién tugng hién thi khong 16 nét dbi véi cdc canh chuyén dong, duge goi 1a hidu ting
motion-blur, dugc minh hoa qua hinh Nguyén nhan 1a do céc phan tit tinh thé 16ng dap
tng lai sy thay ddi do sang khi chuyén doi tit khung hinh truéc dé sang khung hinh hién thoi
v6i mot téc do cham (slow response). Dé ting téc do dap tng ciia cac phan tit tinh thé nhim
khac phuc hién tugng motion-blur, ngusi ta 4p dung 2 ki thuat chinh: Ky thuat thit nhat 1a
tang tan xuat khung hinh (high frame rate technology) bing céch chén khung hinh thic day
(boosting frame) vao gifta nham tang toc do dap tng dé tao ra hinh anh chuyén dong mugt va
sic nét, duge thé hien qua hinh [1.2 . |; K thuat thit 2 ¢6 tén goi 1a overdrive, dugc thé hign
qua hlnh. stt dung co ché md rong sy thay doi gla tri do sang. K§ thuat overdrive da dugce
Oura ciing Nakanishi v& cac dong nghiép phat trién. N6 doi héi phai biét gid tri do sang ciia
cling mot diém anh trén 2 khung hinh: khung hinh truéc dé (previous frame) v khung hinh
hién tai (current frame), dé tit d6 dua ra gi4 tri md rong (hiéu chinh) thong qua mot bang tra
dugc thiét 1ap sin (lookup table).

Mition Blur Staiie Image

Hinh 1.1. Minh hoa hién tugng Motion-Blur trén LCD
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Hinh 1.2. Minh hoa co ché tang tang xuat khung hinh (high frame rate technology) trong
LCD [7]

Hinh [1.4/mo t4 so d6 mot hé théng Overdriver, trong dé khoi frame memory dung dé luu
trit khung hinh nham cung cap thong tin phuc vu cho khéi Overdrive.

Khi cic chuan dinh dang hinh 4nh gidi tri va truyén hinh do phan giai cao (High Definition
& Full High Definition TV) ra doi va di vao cudc soéng trén cdc san pham thiét bi LCD c¢6 do
phan gidi cao. Diéu d6 ciing dong nghia véi viec kich thuée frame memory ting lén, day gia



NGHIEN CUU CAI TIEN CHAT LUONG NEN ANH TRONG LCD 219

A oOverdriving correction .
y Mong mudn
A o
—-— Dépimg

o | o .

= |\ =—— Hiéuchinh (overdrive)

= 7 '

= ! -\ : - . =
oo | 2 /s | & ---- Dapung sau hi¢u chinh
g = ' N
w = ¢ '\\ .
@ |2 Ly VN
= g ) N e

o] ! N ~ ~. —

i/ “ e
;f
A 4
| ] ] | ] >
-1 0 1 2 3 4
Theéi gian (giita cac kKhung hinh)

Hinh 1.8. Minh hoa, co ché Overdrive trong LCD.
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» Overdrive

Output data
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Frame |Previous frame (PF) Lookup
»  Table

memory

Hinh 1.4. So dd hé thong Overdrive.

thanh ctia hé théng overdrive ting theo. Dé giam kich thudc frame memory, nhim giam gia
thanh san pham ngusi ta tich hgp bo phan nén (frame encoder) va giai nén (frame decoder)
khung hinh nhu trong hinh . Mot k§ thuat nén muén duge 4p dung trén he thong overdrive
cho LCD phéi dam bao hai yéu t6: Thit nhét, ty 1é nén cao song phai it mat mat thong tin,
nham dam béo hoat dong chinh x4c ctia hé théng overdrive; Thit hai, méd hinh nén phéi c6
tinh gidn tien véi do dai tit ma ¢6 dinh (Fixed Word Length Compression) thi chiing sé
dugce thyc hién trén phan citng mot cach don gidn nén cho chi phi thap.

Chiing toi da nghién cttu mot s6 ki thuat nén khac nhau da duge dé xuat ap dung cho
he théng overdriver trong LCD nhu: “Scalable DCT-based compression” duge trinh bay trong
[1]; “Fast discrete wavelet transform” dugc trinh bay trong [3]; “Vector quantizer based block
truncation coding for color image compression” duge dé xuat trong [5]; hay giai phap “Color
space conversion” [2]. Trén co sé nghién citu tai liéu ching t6i tap trung vao mo hinh “Advanced
Hybrid Image Codec” goi tat 1a AHIC da dugce dé cap trong cac bai bdo [4] va [6]. Mo hinh
AHIC dugc dé xuéat bdi J. Wang va J. W. Chong [6] ¢6 cau tric don gian nhung lai cho ty sb
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Hinh 1.5. So dd hé théng Overdrive ¢6 st dung k§ thuat nén dnh.

nén cao va chit lugng anh nén kha t6t. Ké thita va phat triéen mo hinh AHIC ctia hai tac gia
trén, chiing toi nghien citu dé xuat mo hinh Mean-Adaptive Image Coding (MAIC), nham loai
trit hien tugng nhiéu khdi (blocking effect) trén thanh phan do chéi ctia dnh, gitp cai thien
hon nita chat lugng anh nén khi so sanh véi AHIC. Qua céc két qua thiyc nghiém cho thay
MAIC da cho chat lugng anh nén cao hon, trung binh vao khoang 1.34dB néu chi xét trén
thanh phan anh do chéi (con duge goi 1a Y /luma component), hay 0.45dB néu xét trén anh
mau RGB. Cac phan dudi day chiing toi sé trinh bay chi tiét cAc nghién citu.

2. MO HINH AHIC

So d6 khéi cho AHIC Encoder va AHIC Decoder duge dé xuat bdi Wang va Chong dugc
md t& qua hinh va hinh [6]. Trong d6 AQC 1a mot bo ma hoéa lugng ti thich nghi
(Adaptive Quantization Coding ) [4] dugc thé hién qua hinh Thong tin chi tiét hon vé
AQC ¢6 thé tham khéo trong [10].

' Encoder Encoder :

EE 5 124 bits (Qstep & coded data}i

: = £ :

: = 0 :

RGB | o | |32x4 o | = Cb . [4:1 down |8zlblock | BTC |24 bits
: 0 N e ——— )

(24 bits) g S [block > g sampling Encoder

H a‘ (:
7 o _
Cr _14:1 down |8xl blockl BTC |24 bits

:

sampling Encoder

Hinh 2.6. So d6 bo nén cia AHIC (AHIC Encoder).

Sau khi xem xét mo hinh AHIC, chiing t6i nhan thiy né con ton tai mot s6 nhude diém
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Hinh 2.7. So d6 bo giai nén cia AHIC (AHIC Decoder).
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Hinh 2.8. So do bo lugng tit héa AQC.

sau:

(1) Dé dam bao tong s6 bit § dau ra khong vugt qua 512 bit, 8 gia tri Min ¢6 dung lugng
64 bit phai dugc ma héa bdi AQC dé giam dung lugng con lai 37 bit. Sau d6 ching s& duge
giai ma boi AQC. Thong thudng thi gia tri Min khoi phuc lai sé sai leéch so véi gia tri ban dau,
sit sai léch nay sé tac dong dong thoi lén 16 gia tri trong khdi, va tao ra hiéu ting Blocking khi
gi4 tri gidi ma Min duge sit dung dé giai ma cho 4x4 gia tri diém anh da duge ma héa trude
doé phu thudoc vao Min.

(2) Khi &nh c¢6 nhiéu, dic biét véi loai nhidu mudi tieu (salt & pepper noise), gia tri Min
ctiia block 4x4 sé& dé bi tdc dong. Véi 8 gia tri Min da bi tdc dong bdi nhiéu, n6é c6 khuynh
huéng lam cho khoang chenh lech (diff) 16n len, dan dén khoang lugng héa (Qstep) ciing 16n
theo va he qué 1a 8 gid tri Min dugc ma héa vdi sai s6 16n. Vi vay khi gidi ma 32x4 gia tri
trong 8 khoi s& xuét hién sai s6 16n (nhu da trinh bay trong muc (1)).

D@ hiéu ré hon van dé chiing ta xem xét qua mot vi du sau:

Vi du 1. Xét mot viing anh do chéi (Y-component) dau vao véi kich thuée 32x4 nhu hinh
sau:

Day 13 mot anh thé hién sy thay doi déu ctia do chéi tir t6i dén sang, song gan dén cudi
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anh c6 sy xuat hién ctia mot diém den. Dudi goc do xit Iy tin hieu anh, diém anh mau den
xuat hién trong vimg anh trén c6 thé 1a két qua tac dong ctia nhidu, hay con dugce goi 1 diém
nhiéu.

Ma tran sb biéu dién cho anh trén la:

193 195197192 201 203205207 209 211213213 217 219221223 225 227229231 233 135237232 241 4324
193 195197199 201 03205207 209 211213215 217 219221223 25 27229231 233 53237230 241 M3 24
193 195197192 201 203205207 209 211213215 217 219221225 125 27220231 233 135237230 241 4324524
193 195197192 201 203205207 200 211213215 217 219221 223 225 127220231 233 153237230 241 M3243

Ma hoa 8 block trén béi AQC encoder 3bit/value sé thu duge cac gia tri dit lieu duge ma
héa cho cac diém anh ciing gia tri Min vi Qstep ctia ching.

Coded data cho 8 block:

02460246024602460246024602467777

02460246024602460246024602467777 (a)

02460246024602460246024602467077

02460246024602460246024602467777

Va 8 gia tri Min di kem:

193 201 209 217 225 233 241 0 (b)

Cung 8 gia tri Qstep:

111111132

8 gia tri Min & (b) can duge nén lai trong 37 bit bdi bo ma héa AQC encoder 3bit/value.
Chiing ta thay néu chi xét 7 gia tri dau 1a 193 201 209 217 225 233 241, thi Diff = Max-Min
= 241-193 = 48. Song sur xuat hién ctia gia tri thit 8 ¢6 gid tri 0, ciing chinh la gi4 tri nhidu
xuat hién trong block tht 8, da lam cho gi4 tri Diff xét trén 8 gid tri Min lic nay thay doi
manh.

Diff = Max — Min = 241 - 0 = 241
Dua dén gia tri buéc lugng tir 1a:
Qstep = round | Diff / 7| = 34

Gia tri ndy vugt qua kha ning biéu dién trong 5bit (tit 1 dén 32 vi vay két qui né can
duge cat thanh 32. Lugng tit hoa 8 gia tri Min trén véi Qstep — 32 ching ta thu duge coded
data cho 8 gi& tri Min la:

Coded data:

66777770 (c)
Giai ma c4c gia tri ¢ (c) ta khoi phuc lai gan ding 8 gia tri Min ban dau:

192 192 224 224 224 224 224 0 (d)
V6i sai s6 trong mé héa cac gid tri Min 1a:

1-9157-1-9-170 ()

Sai s6 nay c6 thé noi 1a rat 16n do sy tac dong ciia gid tri Min thi 8 1& 0, ma ciing chinh
14 gia tri nhidu tdc dong len anh, gid tri 0 nay da kéo gia tri Diff len 241, dwa dén bude lugng
tit hoa Qstep = 34, gay ra sai s6 16n nhat len dén 1/2Qstep = +17.

Theo s6 dd AHIC chiing ta buoc phai st dung 8 gia tri Min khoi phuc duge ¢ (d) dé giai
ma cic gid tri da duge ma héa ¢ (a). Két qua ching ta khoi phuc lai duge 8 block 4x4 dau
vao v6i gid tri nhu sau:

Reconstructed data:
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192194196198 192 194 196198222 2206 120 230222 220 DB 230224 220 2R 2302 1M 2B 23024 26 108230222 24 104224
192 194196198192 194 106198224 226 100230224 226 DB 230 24 226 DR 2302 M I8 DB 230 2M 26 108230224 24 104224
192 194196198192 194 196198224 226 228230224 226 228230224 226 2282302 226 2823024 226 208230224 0224224

192 194 196198192 194 196G 19824 206 28230224 226 B 230224 226 228 2302M 120 RE2302M4 226 DE 23024 24 21422

Sai s6 trong méa hoéa 8 block sé la:

-1-1-1-1990 0151515 1-1-1-19900_17-17-17-17-25-27-20.31
-1-1-1-19900 0151515 1-1-1-19900_17-17-17-17-25-27-20.31
-1-1-1-19900 0151515 7-1-1-1-199080_17-17-17-17-25 0-29.31
-1-1-1-1990 9151515 11119908017 -17-17-17-25-27-20.31
Anh khoi phuc cho thanh phan Y
i::::"

Khi loai b6 diém nhidu mau den ¢ anh dau vio bdi gia tri trung binh ctia céc diém lan
can, két qua qua trinh ma hoéa sé cho ra anh khoi phuc giong hoan toan véi anh dau vao. Hay
n6i cach khac ltic ndy qua trinh ma hoéa khong bi sai s0.

Khi loai b6 diém nhidu mau den ¢ anh dau vio bdi gia tri trung binh ctia céc diém lan
can, két qua qua trinh ma héa sé cho ra anh khoi phuc giéng hoan toan véi anh dau vao. Hay
n6i cach khac lic nay qua trinh ma hoéa khong bi sai so.

Nhan xét. Ro rang 1 sai s6 trong viéc ma héa gia tri Min ciia 8 block sau d6 da tac dong
trye tiép len dong loat 16 gia tri ciia block. Tac dong kép ciia sai s6 trong luong hoa cac diém
anh va sai sd trong lugng héa cac gia tri Min da khién cho sai s6 trong ma héa anh tang vot,
va tao ra hiéu tng khoi trén anh ma ching ta c6 thé nhin thiy qua anh khoi phuc.

Nhim kh#c phuc nhuge diém ctia AHIC dé nang cao hon nita chat lugng anh nén, ching
toi da nghién citu vd dé xuat mo hinh méi MAIC.

3. DE XUAT MO HINH MOI
3.1. Mean Adaptive Image Coding (M AIC)

Trén co sd AHIC ctia Jun Wang va Jong-Wha Chong, chiing t6i dé xuat MAIC duge thé
hién qua cic s6 do dudc trinh bay trén hinh va hinh Cé6 ba diém khac biét ciia mo
hinh méi MAIC so véi md hinh AHIC nhwt sau: Thit nhét, thay vi ding gid tri Min Max la
nhiing gia tri thuong thiéu on dinh do dé& bi tac dong bdi nhiéu, ching toi dung gia tri trung
binh (mean) 12 gi4 tri ¢6 tinh én dinh cao hon trong tin higu &nh, né it bi tdc dong bdi nhidu.
Thit hai, chiing toi thyc hién trir gia tri tin hiéu dau vao bdi gid tri trung binh da gidi ma
(mean decoded) dé thu dugc tin hiéu "zero mean" trudc khi duge lugng tit hoa véi 3bit/gid
tri, biing con dudng nay, sé tranh dugc hicu tng 16i kép khi gidi ma cac gia tri diém anh, vén
14 nguyen nhan gay ra nhiéu kh6i ma mo hinh AHIC méac phai. Thit ba, [a ching toi stt dung
bo lugng tit héa MUQ (Midrise Uniform Quantizer) thay vi stt dung AQC nhu trong AHIC.

3.2. Midrise Uniform Quantizer

Midrise Uniform Quantizer la mot phuong phap lugng tit héa duge dé cap trong [8], cho
phép luong tit hoa cac gid tri c6 phan phdi xac xuat déu véi sai s6 t6i thicu. Quy trinh thuc
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Hinh 3.9. So d6 bo nén MAIC (MAIC Encoder).

hién nhu sau:

Lugng tit héa véi b bit, hay L=2° 1a s6 mtc lugng tit.

Goi ZMI 1a gia tri dau vao c¢6 dang zeros mean signal & QS la budc lugng ti (quantifier
step size)

Code = Integer [Zé\él + 2b1] 5 (1)

0§00d6§2b—1,
Decoded Output = (Code — 2°~1 4+ 0.5).QS. (2)

3.3. Danh gia d6 phic tap caia MAIC so véi AHIC

MAIC va AHIC chi khic nhau & cong doan xit 1y thanh phan do chéi Y. Ma cy thé hon
14 cac bo ma hoéa va gidi ma AQC (AQC encoder & decoder) dugc thay bang cac bo ma hoa
va giai md MUQ (MUQ encoder & decoder). Vé mit s6 lugng cdc bo tinh todn thi MAIC
nhiéu hon AHIC mot bo tinh gia tri trung binh (mean) ctia 16 gia tri vA mot bo giai ma AQC
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Hinh 3.10. So d6 bo gidi nén MAIC (MAIC Decoder).

4x4 [l dxdblock 1 [Midrise Uniform| Codec |
Zerosmean | I i —»| OQuantizer | 3bits/pinel]
signal i '

maxv =max([block[)

!

gs_send =maxv >3

qs_use={gs send << 1)+l | |
i | Quantifier Step Size for 3 bits

gs_send
3 bits

Hinh 3.11. So dd bo lugng tit héa MUQ (MUQ Encoder) vdi dau vao 4x4 gia tri c6 dang
zeros mean signal. Cac ky hieu » vd « biéu dién cho cic phép toan dich bit. 0 day gia tri
litgng t1t héa gs_ use chinh 1a gid tri (maxv/4) duge lam tron vé sd nguyén & can trén ciia
(maxv/4).

nham giai ma 8 tin hiéu Min dé tong hop véi tin hidu Y cho ra tin hisu Y ¢ dang "zeros mean
signal". Day 14 mot trong nhitng diém mau chét gitip MAIC tranh duge higu tng 161 kép gay
nén hiéu tng nhiéu khéi trén anh giai nén.

Dé ¢6 cai nhin cu thé hon vé do phiic tap tinh toan ctia AQC encoder & decoder so véi
MUQ encoder & decoder véi gia thiét dit lieu dau vao ¢ dang s6 nguyen ¢6 N phan tit (N=16
hosic N=8), chiing ta xem xét bang thong ke dudi day:
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Hinh 3.12. So d6 bo lugng tit héa MUQ vé6i dau vao 8 gid tri Mean.
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Hinh 3.13. D6 thi ctia ham hutgng tit héa MUQ vé6i 8 mitc hugng tit, cac gia tri dau vao c¢6
phan phdi xac xuat déu trong khodng (-a, a). Gia tri budc lugng t hda QS = a/4.

Qua bang phan tich va so sanh trén day vé sb lugng tinh toan ching ta cé thé thay khi
tich hop vao hé thong mach overdrive (overdrive circuit) thi hai giai phap AQC va MUQ sé
c6 do phiic tap xap xi nhau vé cac bo tinh toan (nhu bo cong/trit, bo nhan/chia va céc bo
diéu hudéng). Xét vé mat thoi gian thi do tré ctia tin higu dau ra khi qua cac bo AQC va MUQ
ciing xap xi nhau. Téc do thyc hién cia AHIC va MAIC phéi luon ddm bao theo thoi gian
thiyc, vi thé n6 sé phai hoat dong theo xung nhip khac nhau trén cdc man hinh LCD c6 do
phan giai va tan xuat khung hinh khéac nhau.

4. KET QUA THUC NGHIEM

Chting toi da tién hanh cai dat ca hai mo hinh AHIC va MAIC, r6i cho chay chuong trinh
kiém dinh vi so sdnh trén ciing cic chudi khung hinh dnh miu, dé 14 bo anh chuyén dung
cho vieéc danh gia thiyc nghiém trong linh vic x1t Iy anh va video dugc 1ay tit nguon céc trang
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AQC encoder MUQ encoder
e Phin khai dong: e  Phin khai dong:
Dé ¢6 duge Min va Max cin DA co durge gia tri maxv cin
+ 1 phép tim kiém Min va Max v6i d phitc tap tuyén tinh theo N. | + 1 phép tim'kiém Max ciia tri tuyét d6i cic gia ti diu vao véi do
+1 phép tinh trir phirc tap tuyén tinh theo N.
Diff = Max — Min + MO0t phép dich sang trai 3 bit dé thu dwge gia td Qstep send:

+ Mot phép tinh chia va lim tron két qua v& s6 nguyén: Qstep_send = maxv >>3

Qstep = Integer(Difi/7.0+0.5) + Mot phép dich bit vi mot phép cong nhim khéi phuc gid tri
s ) s Tugng tir hoa sir dung cho phan mi héa:

+ Mot phép ki€m tra va hi€n chinh Qstep trong mién gia trj 1..32

sau d6 chuyén vé 5 bit dé chuyén di nhir sau: Qstep_use = (Qstep_send <<1)+1
Néu Qstep>32 thi gan Qstep =32
Réi tinh
Qstep send = Qstep-1;
Va
Qstep use=Qstep send +1
e  Phin m3 hoa dif liéu e Phinmé hoéa dit ligu
Code = Integer[(Input-Min)/Qstep_use] Code ~Integer(Input/Qstep_use)+4;
vi va
Néu Code>7 thi gén Code =7 Néu Code >7 thi gan Code =7
$& gdm: S& gbém:
+ N phép trir + N phép cong
+N phép chia iy phin nguyén + N phép chia lay phin nguyén
+ Mot phép kiém tra va hiéu chinh gid tri + Mot phép ki€m tra va hiéu chinh gia tri
AQC decoder MUQ decoder
e  Phan khéi dong: e  Phan khéi dong:
+Tinh Qstep use tir Qstep_send béng mét phép cong. + Tinh Qstep use tir Qstep_send bing phép dich bit va phép cong.
Qstep use = Qstep_send +1 Qstep use = (Qstep_send <<1)+1
e Phin giai ma dit ligu e Phin giai ma dit ligu
Decode = Decode =
Integer[ (Codet0.5)* Qstep use] Integer[(Code - 4+0.5)*Qstep use]
S& gom: S& gbém:
+N phép cong + N phép cong va trir
+ N phép nhin va liy két qua 14 phin nguyén + N phép nhin vi Iiy két qua 14 phin nguyén

Web [11] va [12].

Hinh |4.14] & [4.15| & 4.16| thé hien sy so sanh hieu nang ciia AHIC véi MAIC. Trong hinh
U.14| (a) cho thiy sit dung MAIC thu dugc két qua nén cao hon AHIC vao khoang 2dB dén
3.5dB khi chi danh gi4 trén &nh do chéi Y. C6 duge két qua nay 1a do chudi khung hinh CIF
Foreman c¢6 nhiéu diém nhiéu (noise). Hinh (b) cho thay stt dung MAIC thu dugc két qua
nén cao hon AHIC vao khoang 0.8dB dén 2dB khi danh gi4 trén ca 3 thanh phan mau RGB.
Hinh (a) & (b) la sy danh gia va so sanh tuong tu gitta MAIC va AHIC nhung trén chudi
khung hinh CIF Hall.

Hinh (a) & (b) thé hién sy so sanh higu nang ctia AHIC v6i MAIC trén chudi khung
hinh CIF Bus. Qua d6 cho thiy trong tinh hudng xau nhat thi MAIC c6 thé cho chat lugng
thap hon AHIC khoang 0.7dB trén thanh phan do chéi hay khoang 0.25dB khi danh gi& trén
cé ba thanh phan mau RGB.

Hinh 4.17 & {4.18) & {4.19) so sanh sy mat mat thong tin (hay error) gitta 2 mo hinh nén
AHIC va MAIC. Qua hinh 4.17(b) cho thay diém yéu ctia AHIC, chi xét trén énh do chéi Y,
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Hinh 4.14. So sanh hiéu ning cia AHIC v6i MAIC trén chudi hinh CIF Foreman. (a) so sdnh trén
anh do chéi Y. (b) so sanh trén 4nh mau RGB.
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Hinh 4.15. So sanh hiéu ning cia AHIC v6i MAIC trén chudi hinh CIF Hall. (a) so sanh trén anh
do choi Y. (b) so sanh trén dnh mau RGB.

n6 c¢6 nhiéu error va bi hiéu tng blocking. Hinh (c) cho thay error da dugc gidm dang
ké va khong con bi hiéu tng blocking, két qua nay thé hién diém manh ctia MAIC phit hgp
v6i nhitng nhan dinh trude d6. Hinh (d) & (e) lan lugt 14 anh gidi nén ctia mo hinh nén
AHIC vad MAIC khi xét trén ca ba thanh phan mau RGB. Trén hinh (d) chiing ta c6 the
nhin thay ré nhiéu khéi xuat hién trén nhiéu ving ctia dnh. Cac khdi nhiu nay tat yéu sé
lam cho hé théng overdrive didu khién sai léch v gay ra hién tugng nhidu khéi hién thi trén
LCD. Dac biet khi dit vio bdi cadnh anh chuyén dong qua mot loat cac khung hinh, thi su
xuat hién 16m dém ctia cdc khdi nhidu mot cdch ngdu nhién sé rat nhay cam véi mat nguoi
quan sat, gay cho ngudi xem mot cam gidc kho chiu va dé dang dua ra danh gia thap vé chat
luong ciia man hinh LCD. Hinh [£.18) (b) & (c) & (d) & (e) 1a sy dénh gia va so sanh tuong tu
gitta MAIC va AHIC nhung trén chudi khung hinh CIF Hall.

Hinh (b) & (c) & (d) & (e) 1a sy danh gid va so sanh gita MAIC va AHIC trén chudi
khung hinh CIF Bus. Day I tinh huéng xau khi chi s6 PSNR cho hinh giai nén cia MAIC
thap hon ctia AHIC, song rd rang chi s6 PSNR nham dénh gia chat lugng anh gidi nén khong
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Hinh 4.16. So sénh hiéu ning ctia AHIC v6i MAIC trén chudi hinh CIF Bus. (a) so sdnh trén anh
do choi Y. (b) so sanh trén dnh mau RGB.

Hinh 4.17. So sanh sy mat mat thong tin (hay error) gitta 2 mo hinh nén AHIC va MAIC trén mot
khung hinh ciia chudi khung hinh CIF Foreman. (a) Anh géc. (b) Anh Y-Error ctia AHIC. (¢) Anh
Y-Error ciia MAIC. (d) Anh giai nén ciia AHIC. () Anh gidi nén ciia MAIC. O day anh Y-Error &
(b) & (c) la sai s6 ctia ctia thanh phan do chéi duge 14y tri tuyet déi va khuéch dai lén 12 1an sau d6
bién d6i am ban. Céc biic nh (a) & (b) & (c) duge thu nhé kich thude véi t 16 1/2 theo ca 2 chiéu.



230 NGUYEN HUU TAIL NGUYEN THI HOANG LAN

Hinh 4.18. So sénh sy mat mat thong tin (hay error) gitta 2 mo6 hinh nén AHIC va MAIC trén
mot khung hinh ctia chudi khung hinh CIF Hall. (a) Anh géc. (b) Anh Y-Error ctia AHIC. (c) Anh
Y-Error ciia MAIC. (d) Anh giai nén ciia AHIC. () Anh gidi nén ciia MAIC. O day anh Y-Error &
(b) & (c) la sai s6 ctia ctia thanh phan do choi duge 14y tri tuyet déi va khuéch dai lén 12 1an sau d6
bién d6i am ban. Céc biic &nh (a) & (b) & (c) duge thu nhé kich thude v6i t 16 1/2 theo ca 2 chiéu.
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Hinh 4.19. So sanh sy mat mét thong tin (hay error) gitta 2 mo hinh nén AHIC vd MAIC trén
mot khung hinh ciia chudi khung hinh CIF Bus. (a) Anh géc. (b) Anh Y-Error cia AHIC. (¢) Anh
Y-Error ciia MAIC. (d) Anh gidi nén ciia AHIC. (e) Anh gidi nén ciia MAIC. O day anh Y-Error &
(b) & (c) 1a sai 86 clia ctia thanh phan do chéi duge 14y tri tuyet doi va khuéch dai 1én 12 lan sau d6
bién d6i am ban. Céc biic nh (a) & (b) & (c) duge thu nhé kich thude v6i tf 16 1/2 theo cd 2 chiéu.
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danh gia duge tat ci cic khia canh chit lwgng ma ching ta mong mudn. Hinh (c) cho
thay anh gidi nén ctia MAIC bi 16i kha ning trén cac chi tiét duong nét (egde) ctia anh so
v6i AHIC, song trén hinh (e) 1a anh gidi nén cia MAIC chiing ta rat khé nhan ra sy
khé4c biét nay so v6i anh goc 1a hinh (a), do tinh chat kém nhay cdm véi cac chi tiét tan
s6 cao clia mat ngudi, ké ca khi dat vao bdi canh chuyén dong trén cdc khung hinh ctia CIF
Bus. Diéu ngugc lai, d6 13 hién tugng nhiéu khoéi xuat hién rat nhiéu trén hinh (b) va
nhitng vimng bi nhiéu khéi ning cé thé dé& dang nhan thiy trén anh (d) 1a anh gidi nén
cia AHIC. Diéu nay 14 minh chitng cho kha néng cai thien chat lugng anh gidi nén, ciing la
cai thien chét lugng xit 1y ctia hé thdng overdrive hay néi xa hon 1a cai thién chat lugng hién
thi hinh dnh cta LCD.

Bdng 1. Trung binh cong két qué chat lugng &nh nén cho méi mo hinh - danh gid theo PSNR (dB)

Chudi anh Anh Anh Y Anh RBG

(CIF format) s6 | AHIC | MAIC | AHIC | MAIC
3inrow 360 39.01 41.5 35.77 37.14
BetesPasBetes 360 40.26 41.72 29.88 30.04
Bus 150 37.37 37.18 32.46 32.43
Cheerleaders 360 35.88 37.44 23.75 23.87
Coastguard 300 38.67 39.24 35.4 35.78
Container 300 38.29 38.96 33.6 33.96
FlowerGarden 360 35.42 35.8 25.34 25.42
Football 360 39.37 40.95 30.87 31.12
Foreman 300 37.88 41.03 33.1 34.28
Hall 300 37.62 39.59 33.76 34.78
LePoint 360 38.58 38.37 26.02 26
MobileCalendar 360 34.41 34.9 23.79 23.84
Mother-daughter 300 42.32 44.05 37.39 38
News 300 38.49 39.48 32.16 32.49
Paris 1065 35.85 36.57 27.67 27.81
Stefan 90 36.86 37.23 29.94 30.06
Vtclnw 360 39.25 43.54 35.52 37.34
Vtc2zm 360 39.49 41.04 30.75 30.99
Washdc 360 36.92 38.88 31.37 32.02
Waterfall 260 39.6 40.82 28.19 28.28

BANG thé hién trung binh cong két qua chat lugng dnh nén véi cac chudi khung hinh
kh4c nhau. T d6 rat ra duge thong tin danh gia mitc do cai thien chat lugng anh nén ciia
MAIC so véi AHIC trong BANG . Qua 6 lieu trong BANG [2] chiing ta thiy dugc kha ning
céi thién chat luong ctia MAIC so véi AHIC. Tinh hudng t6t nhat MAIC cho két qua tot hon
AHIC dén 4.28dB xét trén anh Y hay 1.83dB khi xét tren anh RGB. Trong tinh hudng xau
nhat thi MAIC cho chat lugng thap hon AHIC 0.21dB xét trén anh Y. Lay trung binh qua
cac két qua thyc nghiem, MAIC cho chét lugng cao hon AHIC 1.34dB néu chi xét trén thanh
phan anh Y, hay 0.45dB néu xét trén anh mau RGB.
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Bang 2. Danh gia mitc do cai thién chat lugng dnh nén ciia MAIC so v6i AHIC - danh gid theo
PSNR (dB)

Chubi anh S6 | Két qua cai thien | Két qua cai thién

(CIF format) anh xét trén anh Y xét trén anh RGB
3inrow 360 2.49 1.37
BetesPasBetes 360 1.45 0.16
Bus 150 -0.19 -0.03
Cheerleaders 360 1.56 0.12
Coastguard 300 0.57 0.37
Container 300 0.67 0.36
FlowerGarden 360 0.38 0.08
Football 360 1.58 0.25
Foreman 300 3.15 1.18
Hall 300 1.98 1.03
LePoint 360 -0.21 -0.02
MobileCalendar 360 0.49 0.05
Mother-daughter | 300 1.73 0.60
News 300 0.99 0.33
Paris 1065 0.72 0.14
Stefan 90 0.37 0.11
Vtclnw 360 4.28 1.83
Vtc2zm 360 1.56 0.24
Washdc 360 1.95 0.65
Waterfall 260 1.22 0.09
Min -0.21 -0.03
Max 4.28 1.83
Average 1.34 0.45

5. KET LUAN

Qua bai b4o nay, ching to6i dé xuat mot mo hinh nén mdi c6 tén goi 1a Mean Adaptive
Image Coding (MAIC) ké thira tit mo hinh AHIC. M6 hinh MAIC méi dé xuét cho phép tranh
duge hién tugng nhiéu khoi, 1 loai nhidu ma mé hinh AHIC méc phai qua d6 gidn tiép lam
suy gidm chat lugng hinh &anh hién thi tréen LCD. Qua thyc nghiém trong cac trudng hgp, cac
két qua thit nghiem déu da chiing t6 rang MAIC ¢6 kha nang tranh nhiéu khoi va céi thien
chit lugng 4nh nén mot cach dang ké so véi mo hinh AHIC trén cling mot ty s6 nén va vdi
mot do phitc tap tinh toan c6 thé néi la tuong duong (khéc biet khong déng ké).

Mot huéng phat trién nita clia ching toi nhim nghién citu tich hop thém kha ning cai
thién chat lugng nén 6 cac chi tiét duong nét nham cai thién hon nita chat lugng anh nén va
tao chat lugng dong déu trén moi viing &nh da duge trinh bay trong [9]. Céc nghién ciu vé
nén anh cho LCD déu can lwu ¥ tinh kha thi ¢6 thé ap dung vao trong hé thdng LCD dé giam
gia thanh ctia san pham.
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