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TOM TAT: Sy phat trién nhanh chong cia Cac thiét bi di dgng Va img dung truyen video trong moi truong mang khong ddy dang
dat ra nhufng thach thire 16m. Yéu cau vé chat lwong dich vu doi hoi nhu cau lon vé bang thong va gidm thiéu cdc dnh hwdng dén
hiéu ndng va chdt hrong cia video khi truyén tai qua moi truong mang khéng ddy, dic biét cdc thiét bi di dong han ché bang thong
thu va nhdn div liéu. Bai bdo nay dwa ra gidi phdp cdi tién hang doi tich cwe Blue nham néng cao chat lwong truyén video trén méi
triueong mang Wireless LAN. Sir dung mé phéng trén nén tang NS-2 dé danh gia chat leong truyén phdt video trén méi truong mang
Wireless LAN khi s dung hdng doi tich cwe Blue va hang doi cdi tién. Thong qua mé phéng nham déanh gid hang dpi WLBlue ma
chiing 16i dé xudt di cdi thién dang ké hiéu ning va chat lwong truyén tai video trén mang Wireless LAN so véi hang doi Blue.

Tir khéa: Chdt hrong truyén video, qudn Iy hang doi, Blue, Wireless LAN.
I. GIOI THIEU

Sy ra doi ciia mang cuc bo khong day véi wu diém vuot troi 1a dé trién khai cung véi nhu cau lién lac va giao
tiép x4 hoi, cac ng dung truyén thong da phuong tién multimedia trén mang internet dang ngay cang phé bién. Do d6
cac nghién ctru dé danh gia chat luong phat video trén nén IP [10] tré thanh van dé quan trong va cap thiét. C6 cac
nghién ciru diéu khién hang doi trén méi truong mang Wireless LAN cho thiét bi di dong [7], tuy nhién khdng phu hop
cho viéc truyen video yéu ciu thoi gian thuc. Nhu da biét viéc truyén tai di ligu multimedia trén mang luon doi hoi
nhiéu bang thong nguyen nhan dan dén hé théng mang khong 6n dinh, cac yéu té anh huong dén hiéu nang mang, do
tré goi tin, d6 bién d6i tré (jitter) va suy giam thong luong dan dén suy giam chat luong video ¢ phia nguoi dung cudi,
nhiéu khi 1am cho cac ng dung tré nén khéng chap nhan duoc. Nhu trong [9] ching ta thay rang chat lugng video bi
suy giam I6n khi cac diéu kién/trang thai mang bi thay dbi, bién dong. Ly do chinh dé xay ra hién twong QoS [12] bi
suy giam do viéc mat mat cac gai tin khi truyén cac luong video qua méi trudng mang khong dn dinh nhu mang 16i.

Pham vi nghién ctru cua ching t6i trong bai bao nay gidi han trong viéc nghién ctiru danh gia chat lugng truyén
video khi str dung co ché hang doi tich cuc [6] trén méi trudng mang khong day. Thong qua viéc s dung cong cu mo
phong trén nén tang NS-2 [1] cho thiy giai phap cua ching t6i da cung cap mot khung lam viéc, cho phép danh gia
dugc chét lwong truyén video trén moi trudng mang khong day.

Phan con lai cta bai bao dugc trinh bay nhu sau: Phan II trinh bay co ban vé& chuan nén video MPEG va moi
truong mang wireless 802.11 [11] [12], cac dic diém mia hoa video, d6 do chat lwong cua video khi truyén qua mang
khéng day. Phan 111 trinh bay vé co ché quan 1y hang doi bi dong va tich cuc, cac giai thuat quan 1y hang doi BLUE va
hang dgi WLBLUE do chung toi dé xuét. Phan 1V thao luan vé cac thyc nghiém, théng ké va phan tich cac két qua mo
phong va so sénh gitra 2 hang doi BLUE va hang doi WLBLUE.

Il. KY THUAT VIDEO MPEG VA MANG KHONG DAY

Dé danh gia chét lugng video, bat busc phai so sanh céc video nhan dwoc véi video da truyén, nhung s& la kho
khan va khong thuc té khi phai truyén tai toan bo cac video nhan dwoc tré lai cho phia may giri. Véan dé nay duoc giai
quyét bang cach st dung file vét video [10]. File vét video da dugc cdng bd 1a phuong phap hay cach ap dung phil hop
nhat dé thuc hién danh gia chét luong gitra hai diém qua mang [10]. Thay vi st dung dong bit thuc sy, file vét video chira
tat ca cAc bit mang thdng tin va chi cung cp sb lugng bit dwoc st dung dé ma hda cac khung hinh video riéng biét.

A. Ma hoa video MPEG [10]

Ma hoa va giai ma video 1a mét trong nhitng khdu quan trong trong cac tng dung da phuong tién. Hién tai c6
hai hé théng tiéu chuan chinh trong viéc thiét lap cac tiéu chuan nén video. Po chinh 1a ITU (International
Telecommunications Union) va MPEG (Motion Picture Experts Group). Pic trung cua chuan nén MPEG la céc kiéu
khung hinh 1, P va B va cau triic GoP (Group of Pictures).

Khung hinh doc Idp | (Intra Pictures): 1a khung hinh dwoc mad hoa mot cach doc lap ma khong can tham khao
toi cac khung hinh khac. Khung hinh I chua tat ca cac thong tin can thict dé tai tao lai anh sau giai ma, nén ty 1& nén
cac khung hinh II twong d6i thap. Vi vay, khung hinh I dugc coi la quan trong nhat phuc vu viéc truy cap vao mot doan
video.
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Khung hinh di dodn P (Predicted Pictures): c6 thé sir dung khung hinh I hay khung hinh P ngay truéc né dé bu
chuyén dong. Cong nghé nay goi 1a dy doan tiép (Forward Prediction). Cac khung hinh P c6 thé dugc sir dung nhu 1a
co so dir liéu cho viéc du doan khung hinh tiép theo. Tuy nhién do han ché cua ki thuat bu chuyén dong, sé khung hinh
P gitra hai khung hinh | khdng thé qua Ién. Ty I¢ nén cua cac khung hinh P twong ddi 16n so véi ty 1é nén cac khung
hinh I.

Khung hinh hai hieéng B (Bidirectionally Predicted Pictures): la cac khung hinh sir dung ca khung hinh | va
khung hinh P trudc va sau né dé tham khao. Céng nghé nay duoc goi 1a du doan hai huéng. Khung hinh B cung cap
kha niang nén 16n hon va khong sinh ra 15i do né khoéng duoc ding cho viéc tham chiéu. Cac khung hinh B ludn dat ty
I& nén cao nhit.

Céc khung P duoc nén ti 1¢ 16n hon khung I va cac khung B duoc nén vai ti 1é cao nhit, do dé kich thude khung
| 16n hon khung P va kich thuéc khung hinh P 16n hon kich thuéc khung hinh B. Toan bo chudi video dugc giai ma
theo cdc don vi nho hon goi 1a GoP. Mot GoP chi r thir tu thoi gian cua cac khung hinh P va B gitia hai khung hinh I,
dugc dic trung hoa boi hai tham s6: khoang cach giira cac khung hinh I (N) va khoang cach khung hinh I dén P (M).
Céu trdc thir bac nay phu thugc vao su ma hoa cia mot sé khung hinh trong méi GoP dwoc minh hoa trong hinh 3. Véi
mot GoP da cho (N, M), vai mdi kiéu khung hinh (N{1,P,B}) trong mot GoP don 1a:

N
N,=L Np=—--1un, :%(M ~1)

Hinh 1. C4u trc mot GoP, N =12, M = 3.

B. D¢ do chit lwong video [ 10]

Do do chit lwong video chinh xac déng tin cay phd bién nhat 1a xac dinh ty 1& nhidu dinh viét tit 1a PSNR (biéu
dién theo thang do decibel hay db). PSNR dwoc xem nhu 1a mot trong cac d6 do khach quan nhit dé do chét luong
truyén video qua mang [1]. Cong thirc (1) va (2) duéi day minh hoa céc dinh nghia 15i binh phuong trung binh (MSE)
va PSNR giita khung hinh video ngudn | va khung hinh video nhan dugc K, c¢6 kich thuéc mxn pixel va MAX; biéu
di&n gia tri c6 thé dat cuc dai cua mot pixel.

m-1 n-1

1
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Déi véi diém anh 8 bit pixel, gia tri MAX; s& la 255. Cac gia tri PSNR dién hinh cua video nén nam trong
khoang gia tri tir 30 dén 50 dB dem lai chét luong video tir mirc kha dén tét. Cac wng dung ludng video cé cac yéu cau
vé QoS khéng cao nhu trong cac tng dung video twong tac vi chung c6 d6 tré “dung sai-tolerant™ hon (ludng video cé
thé tr& mot vai gidy dé xép hang) va khdng nhay véi d6 bién dbi tré (jitter) mic do Ion (vi bo dém tng dung). Mot
trong cic phuong phap dé cai thién chat luvong video phia may nhan la k§ thuat quan 1y hang doi tich cuc dé giam bat
su tic ngh&n va nang chét luong truyén dir liéu trén mang tir d6 cai thién chét lwong truyén video.

C. Chudn IEEE 802.11 [11] [12]

Vi WLAN truyén dir liéu sir dung tan sé radio nén cac WLAN s& duogc diéu chinh bai cling mét loai luat dang
kiém soat AM/FM radio. Hién nay c6 nhiéu chuan WLAN dugc chap nhan hoat dong va dang tiép tuc thr nghiém &
MY, cac chudn nay dugc tao ra va duy tri boi IEEE. IEEE da quyét dinh thanh 1ap nhom 802.11 ¢6 nhiém vu dinh nghia
tiéu chuan 16p vat Iy (Physical — PHY) va Iép diéu khién truy xuat méi truong truyén (Medium Access Control - MAC)
cho mang cuc by khdng day. Nhiing chuan cho WLAN gdm hai nhém chinh: nhém Iép vat ly véi cac chuan:
802.11a/b/g va nhdm 1op lién két dir lisu MAC vaéi cac chuan: 802.11d/e/h/i [11] [12].

I11. KY THUAT QUAN LY HANG DbQI

Quén 1y hang doi quyét dinh viéc phan phdi hang doi va loai bo cac goi dén theo mot chinh séch duoc quy dinh
trude. Trong khi d6 18p lich cho phép quan ly bang thong hay noéi cach khéc 1a n6 quyet dinh xem goi nao s€ dugc dua
ra tir hang doi ndo. Hién nay, cd mot so6 thuat toan dugc dua ra trong k¥ thuat quan 1y hang dgi.
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A. Ky thugt Blue [ 5][2]

Vén dé ¢6 hiru voi nhitng thuat toan AQM [4] 1a ching st dung d6 dai hang doi nhu cac chi s6 v& muc do
nghiém trong cua tinh trang tic nghén. Tac dong quan trong nhat cua viéc sir dung BLUE la diéu khién tic nghén c6
thé duoc thuc hién véi kich thude khong gian dém téi thiéu. Didu nay lam giam d¢ tré end-to-end qua mang, do dé cai
thién hiéu qua cua céac thuat toan diéu khién tic nghén.

BLUE la mot giai thuat quan 1y hang doi tich cuc dé quan ly kiém soét tic nghén dua trén sy kién mat goi di
lieu va mirc d6 str dung duong truyén thay vi chiém dung hang doi. BLUE duy tri mot xac suét p,, duy nhat dé danh
dau (hoac loai bo) cac goi tin. Khi tran bo dém, néu hang doi lién tuc loai cac goi tin, BLUE s& tang py, do d6 tang toc
d6 gui lai théng béo tic nghén hozc loai bo cac goi tin. Nguoc lai, néu hang doi tré nén tréng réng hoac néu lién két
dugc nhan rdi, BLUE lai giam xac suat danh dau (hay loai) gi tin caa né. Trong hinh 2 trinh bay ma gia cua giai thuat
BLUE:

Dua trén sy kién mat goi tin hay gje, > L:
if ((now — last_update) > freeze time ) {
Pm= Pm+dg;
last_update = now;

}

Dua trén su kién duong truyén roi hay ge,=0:
if (now — last_update) > freeze_time ){
Pn= Pm—da2;
last_update = now;

}

Pdnh ddu (1ogi bé) cac goi tin vai Xac sudt pm,

Hinh 2. Ma gia giai thuat BLUE
Céc tham s6 sir dung trong giai thuat:

e P Xac suit danh dau hoc loai géi tin,

o freeze time: la mot tham sb xac dinh khoang thoi gian tdi thiéu giira hai 1an cap nhat lién tiép cua pm,
d;: xac dinh lugng tang 1én cua py, khi hang doi tran,

d,: xéac dinh luong giam py, khi lién két 1a nhan rdi,

now: thoi diém hién tai,

last_update: thoi diém xay ra lan cap nhat p, gan nhat,

Qien: 12 d0 dai hang doi hién tai,

L: xac dinh ngudng cho phép goi tin dén tai hang doi.

Giai thuat quan 1y hang doi BLUE ciing c6 thé trinh bay dang lvu d6 nhu trong hinh 3 duéi déy.

Xay ra sy kién mét goi tin
(Hodc qen> L)?

Xay ra sy kién dwdng
truyén ri?

Now — last_update >
Freeze_time ?

Now - last_update >
Freeze_time ?

Pm = Pm + d Pm = Pm - 0

A

/

Danh dau (hay loai bo goi)
v&i xac sut pp,

'

Hinh 3. Luu d6 giai thuat BLUE
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Trong md phong gié tri mic dinh cia cac tham sb tinh BLUE la: d;= 0.02; d, = 0.002, free_time = 0.01s. d;
dugc thiét 1ap nho hon d, mot cach dang ké. Nguyén nhan 1a do lién két dudi muc wng dung cé thé xay ra khi quan ly
tac nghén hoac 1a qua nguyén tic hodc qué linh hoat, nhung mat goi xay ra chi khi khong kiém soat dwogc viéc quan Iy
un tic 1a qua ctiing nhic (cosservative).

Do trong s6 chong mat géi ndng hon so véi mat géi tin, BLUE ¢6 thé nhanh chong phan éng vai sy gia tang
dang ké cuia sy qué tai trong hang dgi. Mot nguyén tac nho 1a: d, = d,/10.

B. Ky thugt WLBIue

Diém khac biét dé thay nhat gitra BLUE va RED[ 13][14] la BLUE quén 1y hang doi tryc tiép trén co so do mat
g6i va d6 kha dung cua két ndi chir khdng phai dia trén kich thude hang doi nhu trong RED. Tir thuat toan trén ta thay
Xé&c suat danh du géi tin dugc cap nhat khi kich thude hang doi vuot qua gia tri chinh xac nao d6. Viéc chinh sira nay
cho phép giai phong khong gian hang doi khi céc géi chiém dung qua lau trong hang doi, ddng thoi cho phép hang doi
diéu khién d¢ tré hang doi khi kich thudc hang doi dwoc sir dung qué I6n. Tham sb freeze_time quyét dinh khoang thoi
gian nho nhit giita hai 1an cap nhat thanh cong p,,. Nhu vay, co ché BLUE quan 1y hang doi tich cuc dya trén tai nap
rat hiéu qua. Tuy nhién, mot van dé gap phai khi truyén video trén moi truong khong day 1 viéc loai bo g6i tin khi xay
ra tic nghén mang cua BLUE khong hé phan biét cac goi tin video véi cac goi tin khac. Do o, cac géi tin video bj loai
bo mot cach ngau nhién din dén suy giam chat lwong hinh anh & phia may nhan. Dé giai quyét van dé nay, chiing toi dé
XUAt cai tién co ché quan 1y hang doi BLUE, dua trén dic tinh cua thuat toan BLUE la dya vao trang thai duong truyén.
Vi vay chiing t6i dé xuit co ché diéu khién tich hop wu tién cac goi tin video ngay khi c6 dau hiéu mat goi tin (trang
thai mang ting do phuc tap). D& xuat cai tién cua ching t6i dugc minh hoa trong hinh 4, ching t6i goi giai thuat cai
tién nay la WLBLUE.

Goi tin dén

Xay ra s kién
dworng truyén rdi?

ay ra sy kién méat goi tin
(ho&c Qien > L)?

Now — last_update >
Freeze_time ?

Banh dau (hoac hiy bd)
goi tin v&i xac suat pm )

v

Hinh 4. Giai thuat WLBLUE cai tién

Dé tac dong vao xac suit p, khi xay ra hién twong mat géi tin hay (Qje, > L), chung t6i dinh nghia ham u nhu
sau:

X
ux) =l-a— @)
L
Trong dé:
e L lakich thugc b dém.
e oanhangiatrie [0, 1].
e x la kich thudc hién thoi cua bo dém tinh theo sé géi tin.
Ham u nhan gia tri dwong nho hon 1, ti 1€ nghich véi gid tri x. Céng thire (3) dugc chung t6i da chieng minh tinh
hiéu qua va tinh dung dan &p dung hé thong mang IP [ 3].
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IV. MO PHONG VA PANH GIA KET QUA

Chung toi sir dung EvalVid [1] [8] [10] 1a mét bo cong cu md phong truyén video dé danh gia chit lugng truyén
video qua mot mang IP. Kich ban mé phéng st dung topo mang nhu hinh 5, st dung Agent UDP, TCP va CBR. Topo
mang hinh 5 chdng toi cai tién hang doi trén router SR va coi AP (Access Point) 1a cac thiét bj thu va nhan dir ligu.
Nt video s& dung dit liéu trong file st dé truyén cac goi video dén Ry, nat S; gui dit liéu CBR truyén véi giao thuc
UDP dén dich Ry, nat S, gui dit liéu FTP sir dung giao thirc TCP dén nut dich R,, thoi gian tién hanh mé phong la thoi
gian d¢ truyén hét toan b video - 300 khung hinh.

Tap tin vét video (video trace) sur dung trong mo phong la Akio.yuv, d6 phan gidi 352x288 ¢4 300 khung hinh.
Hang doi dat tai router SR lan luot 14 BLUE hodc WLBLUE, hang doi tai cac duong truyén khac la RED. Pau ra cua
qué trinh md phong dugc luu trong file out.tr, file nay luu vét lai toan b qué trinh mé phong.

Chung t6i d6i sanh cac thong sé anh huong dén hi¢u niang mang thong thudng khi sir dung cac co ché quan ly
hang doi BLUE so v&i WLBLUE, cac thong sé nhu do lién hé tré trung binh va bang thong theo bang 1 va hinh 6. Khi
chung t6i ap dung giai phap cai tién wu tién cac goi tin video khdng anh huong nhidu dén cac goi tin khac hé thdng,
chiing toi chung minh thong qua bang d6 tré & bang 1 va hinh 6. Do dic tinh hang doi BLUE ching t6i ap dung ham
tuyén tinh (3) wu tién truyén cac goi tin video dem lai hiéu qua t6t va dwoc chimg minh thng qua két qua mé phong.
Dic biét cac két qua do thong sé PSNR cho thay khi st dung giai phap quan 1y hang doi tich cuc WLBLUE do ching
t6i d& xuit vuot troi hon han so véi hang doi BLUE, théng s chét lugng video trong hinh 7 cho thdy hiéu qua chat
lwong truyén video da dugc nang 1én dang ké dat muc trung binh 15,1%, bang 2, hinh 8, 9.

CBR Null
), 3
Video 56%6,0 BLUE Video
Sender S WBLUE 802.11b Receiver

10Mbps [\
S SR R Ro
10ms U 2Mbps
=3
Fy W
p 6,\’),
S, °
2

Sink

Hinh 5. C4u hinh mang mé phong.

Bing 1. D6 tré trung binh véi cc co ché xép hang BLUE va WLBLUE

t'f%‘r‘]gg BLUE WLBLUE

(Mbps) (ms) (ms)
5 0.244204 0.246760
10 0.115615 0.121889
15 0.082462 0.085898
20 0.067956 0.068161
25 0.062634 0.062733
30 0.056865 0.066442
35 0.052938 0.064557
40 0.051869 0.058762
45 0.047792 0.050465
50 0.048118 0.049713
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Hinh 7. PSNR ciia video khi sit dung cac co ché quan Iy hang doi BLUE, WLBLUE.
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Hinh 8. Khung hinh s 291 nhan duoc khi st dung co ché BLUE
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51 - WLBLUE

Hinh 9. Khung hinh s 291 nhan duoc khi st dung co ché WLBUE

‘ Trén hinh 8, 9 1 hinh anh khung hinh (frame) s6 291 nhan duoc ¢ phia thuc thé nhan véi gi tri PSNR do duoc
lan luot la 27.5 va 32.51dB.

Béng 2. So sénh PSNR khi sir dung BLUE, WLBLUE

Khung hinh BLUE WLBUE
281 29.3 36.37
282 29.1 34.13
283 29.1 33.13
284 29.3 33.37
285 29.3 33.39
286 29.3 33.64
287 29.6 33.65
288 30.1 32.19
289 30.3 32.48
290 30.5 3251
291 275 3251

V. KET LUAN

. Trong bai bao nay chung t0i da phan tich va chi ra vu va nhuoc diém cua thuat toép quan ly hang dgi BLUE khi
truyen phat cac luong video. Tur d6 da dé xuat phuong phap cai tién phu hop véi viéc truyen phat video.
Chung toi d3 cai dat thuat toan cai tién méi WLBLUE trén khung lam viéc md phong NS2, dbi sanh voi thuat

toan quan Iy hang doi BLUE. Két qua md phong cho thay thuat toan WLBLUE cai thién chat luong truyen video trung
binh xap xi 15,1% theo d6 do PSNR trén méi trudng mang Wireless LAN trong méi truong mang khong 6n dinh.

Chung t6i cling da xay dung thanh cong kich ban truyén mo phong Video MPEG-4[ 9] st dung file vét trén moi
truong NS2, 1am thude do cho qua trinh danh gia chat lugng truyen video trén moi truong mang Wireless LAN.
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IMPROVE VIDEO TRANSMISSION QUALITY OVER WIRELESS LAN
Do Tuan Hanh, Dang Van Chuyet, Vu Dinh Hoa

ABSTRACT: The rapid development of mobile devices and video transmission applications over wireless environments is posing
great challenges. Service quality requirements demand a great deal of bandwidth and reduce the video's performance and quality
when transmitting over Wireless LANSs, especially for conventional mobile broadband devices. This paper proposes an improved
method of the Blue active queue for the quality of video transmission over a Wireless LAN environment. Use simulations on the NS-2
platform to evaluate the quality of video broadcasts over Wireless LAN environments using the Blue active queue and improved
queues. Through simulation to evaluate the proposed WLBIlue queue, we have dramatically improved the performance and quality of
video transmission over Wireless LAN over Blue Queue.
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