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MOT CO CHE QUAN LY HANG DJI TiCH CUC CAI TIEN VBLUE TREN
MOI TRUGNG TRUYEN VIDEO

CAO DIEP THANG!, NGUYEN THUC HAI%, NGUYEN LINH GIANG?2

L Khoa Cong nghé thong tin, Dai hoc Kinh té Ky thudt Cong nghiép

2PDai hoc Bach Khoa Ha Noi

Té6m tit. Sy phat trién nhanh chéng cac ting dung truyén video trén Internet dat ra nhiing théach
thitc ngay cang 16n. Cac yéu cau vé kha nang bang thong va do tré truyén din géi tin thudng bién
ddi lien tuc. Mot trong cac co ché quan 1y hang dgi thuong duge sit dung dé tang hiéu ning mang
va ngan can sy suy giam chat lugng truyén video la co ché quan ly hang doi tich cuc (AQM). Tuy
nhién, do mang Internet 13 mang mic dut duge xay dyng v6i nd lic t6i da nhung chua thé ddm béo
vé QoS (best-effort network) va khong c6 st phan biét giita cAc géi tin truyén trén mang dan dén ty
le dang ké cac géi dit lisu video bi loai bd bdi cac bo dinh tuyén mang khi xdy ra tinh trang thiéu
bang thong tren cac duong truyén do bi tdc nghén. Anh hudng clia viec méit géi tin video lam suy
gidm chét luong xem & phia méay nhan c6 thé thay déi tit khong dang ké dén mic khong thé chép
nhan dugc. Bai bao nay dé xuit mot gidi phap cai tién VBLUE st dung Iya chon loai bé géi tin duge
tich hop ngay trong co ché hang dgi tich cyic BLUE. Cac két qud mo phéng trén NS-2 di cho thay
hiéu qua ciia VBLUE lam tang chat lugng phét luong video mot cach dang ké.

T khéa. Quan 1y hang dgi tich cuc, video, dé do chét lugng video khach quan, do tré, vét.

Abstract. The rapid development of video streaming applications over the internet poses a growing
challenge. The requirements for bandwidth capacity and latency of transmission package often change
constantly. One of the queue management mechanisms commonly used to increase the performance
and prevent the degradation of video transmission quality is the active queue management mechanism
(AQM). However, though the internet is a good effort network it does not have distinctions among
transmission packets on the network leading to a significant percentage of video data packet discarded
by the network router upon the occurrence of lacking bandwidth on the traffic lines due to congestion.
The impact of the lost video package degrading the quality of watching at the receiver may vary from
negligible to unacceptable levels. This paper proposes an innovative solution using selected VBLUE to
discard the package which is built in the BLUE active queue management mechanism. The simulation
results on NS-2 are given to show the efficiency of VBLUE for increasing the significant quality of
video streaming.

Key words. AQM, video, PSNR, delay, trace.
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1. GIOGI THIEU

Chat lugng truyen dit lieu trong mang phu thuoc nhiéu yéu to, trong dé c¢6 chién luge cap
phat tai nguyén ctia mang. Néu kha niang tai nguyén c6 han va chién luge cap phat khong
thich nghi v6i trang thai luon thay ddi ctia mang thi dé dan dén tinh trang di lieu don vé
mot tram ndo dé clia mang va gay nén tac nghén [3]. V6i nhu cau truyén thong ngay cang
tang nhat 1a ddi v6i cac ting dung truyen phat video doi héi bang thong cao thi kha nang xay
ra tic nghén trén mang lai cang 16n. Mot trong cac phuong phap tranh tic nghén la sit dung
co ché xép hang thu dong hoic tich cyc [7] dé quan 1y diéu khién Ivu lugng truyen dit ligu.
Trong bai b4o nay sé tap trung gidi quyét van dé giap phai khi truyen video 1a viéc loai bé géi
tin khi x4y ra tic nghén mang ma cac co ché quan 1y hang doi tai bo dinh tuyén lai khong hé
phan biét cac gbi tin video véi cac gbi tin khac. Do do, cac goi tin video bi loai bé mot cach
ngau nhién dan dén suy gidm chat lugng hinh anh & phia may nhan. Dé giai quyét van deé
nay, tién hanh phan tich mot s6 co ché quan 1y hang doi tich cyc nhu RED, BLUE [9, 10, 11,
12], néu ra mot s6 nhuge diém khi truyen dit lieu video. Trén co s6 d6 dé xuat mot giai phap
Ira chon wu tién déi véi dit lieu video dude cai tién vao trong co ché quan 1y hang doi BLUE
goi 14 VBLUE bing céch tich hgp thém co ché phan loai goéi tin trude khi tién hanh hang doi
danh dau (loai bo) trong thoi gian chap nhan duge. Do vay, viéc cai tién nay rat c6 y nghia
vé mit 1y thuyét ciing nhu thyc tién nham nang cao duge hinh dnh thu duge sau khi cac goi
tin di qua co ché VBLUE dugc danh gia cu thé trong Muc 4.

1.1. Nguyén nhan gay suy giam chat lugng truyén video trén mang

Téc nghén mang

Dich vu truyén Video trén mang dudc stt dung rat phd bién va ngay cang dong mot vai

tro rat quan trong, do vay cac nha nghién citu rat quan tam lam sao nang cao duge QoS dé
dap ting dugc su truyen thong lien tuc, han ché sy tdc nghén x4y ra. C6 thé xem xét mot sd
nguyén nhan nhu sau:
+ Nguyén nhan thit nhét 14 thoi gian cho xit Iy va xép hang trong hang dgi qua 16n vugt qua
thoi gian song ctia g6i tin 1am géi tin bi roi tat cd, vi du nhu truong hop c¢é nhiéu luong cac
g6i tin dot ngot bat dau dén tit nhieu dudng vao ciing mot nat mang va tat cad déu can ra
ciing mot duong nén hang doi sé bi day. Néu kha niang x1t 1y cia cac nit yéu hay néi cach
khac cac CPU tai cac bo dinh tuyén xit 1y cham céac yéu cau, sé dan dén tic nghén. Hinh 1
trinh bay nguyén nhan tic nghén trén mang.

TCP

Video Q

UDP

O

Hinh 1. Nguyén nhan tic nghén

+ Nguyén nhan thit hai 1a kich thude hang dgi tai bo dinh tuyén qua nho: Néu bo nhé khong
dt dung lugng dé luu cac géi dén thi mot sd gdi tin sé bi mat [3, 4].
+ Nguyén nhan thit ba 13 tan suat 16i mang cao va do tré 16n: D6i véi mang c¢6 dinh, viéc mat
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g6i tin do duong truyen hiém khi xay ra. Mat goi tin dong nghia véi viec xdy ra tac nghén &
cac nit trong mang. Co ché dicu khién chéng téc nghén ctia TCP sé cin cit vao sy kien mat
g6i va kiém tra do tré qua time-out dé xac dinh tic nghén trong mang. TCP khong c6 kha
nang phan biét gitta mat géi do duong truyen hay mat géi do tic nghén, mdi khi xay ra cac
hién tugng tac nghén thi TCP gidm toc do truyén. Diéu dé khong con phit hop véi truyen tai
video vi higu suat dudng truyen sé bi ha thap anh hudng dén chat lugng hinh anh [1, 4].

+ Nguyén nhan thit tw Ia do tinh khong dong nhét giita mang LAN vA mang Internet, cu thé
1a toc do truyen kenh trén Internet thap hon nhiéu so véi mang c¢d dinh. Vi vay, phan truy
cap dén router sé luon la chd thit co chai dbi v6i mot két ndi gita thué bao Internet va mot
dau cudbi 6 mang c6 dinh.

Ngoai ra, hiéu ting bang thong khong doi xting ciing c¢6 tac dong 16n dén truy nhap Internet.
Bang thong theo huéng tit may c¢6 dinh t6i mang Internet thuong thap hon nhiéu bang thong
theo chiéu nguge lai. Hiéu ting nay lam cho tré theo hai chiéu truyén khac nhau.

Hinh 2 [18] cho thay 4nh hudng tac nghén dén hiéu ning mang, khi luu lugng dit licu tang
gay ra tac nghén lam hiéu ning mang suy gidm manh, do vay luu lugng truyén cic géi tin
trong mang tut han, dugce biéu thi bing dudng cong di xuéng. Trong d6, Goodput la thong

A Ly tuing (s6 goi tin giii = s6 géi tin nhén)

Béng théng mang

Mong muén

Thuc té (xdy ra

Bét dau / tdc nghén)

téc nghén

Goodput(céac géi tin/gidy)

»
>

Tai duwoc cung cap (goi tin/gidy)
Hinh 2. Anh hudng tic nghén dén hiéu ning mang

luong miic ting dung, tic 1a s6 Iugng bit thong tin hitu ich, dude truyén qua mang t6i mot dia
diém nhéat dinh, trén mot don vi thoi gian.

Mot van dé gap phai khi truyén video 1a viéc loai b6 géi tin khi xdy ra tic nghén mang
ma cac co ché quan 1y hang dgi tai bo dinh tuyén lai khong hé phan biét cac goi tin video véi
cac goi tin khac. Do d6, cac goi tin video bi loai bé mot cach ngau nhién dan dén suy gidm
chat luong hinh anh & phia méay nhan. Dé giai quyét van dé nay, bai bao da dé xuat lua chon
cai tién co ché quan 1y hang dgi BLUE [10, 11, 12] béng cach tich hgp thém co ché phan loai
g6i tin trude khi tién hanh hang doi ddnh dau (loai bo) trong thoi gian chap nhan duge.

1.2. Danh gia chat luong video

Vé co ban ¢6 hai hudéng tiép can danh gia chat lugng video s6, d6 1a chat lugng chit quan
va chat lugng khach quan. PSNR (Peak signal-to-noise ratio) duge xem nhu mot trong cac do
do khéach quan nhat dé do chat lugng truyen video qua mang [1, 2]. Theo huéng tiép can nay
thi cAm nhan clia con ngudi duge phan lam nam mic khac nhau. Trén mdi miec, chat lugng
video sé& dugc tinh theo mot cong thiic khac nhau, cin ct vao gia tri tinh duge ma chat lugng
video sé dugc danh gid 1a thudc vao nguéng nao. Di nhién viéc anh xa cac mic nay véi cac
khoang gia tri do dudc can dude nghién citu trude thong qua thong ké. Phuong phap nay dua
trén co s§ xac dinh ti s6 gitta nang luong tin hieéu dinh va nang lugng ctia nhiéu theo timg
anh. PSNR so sanh gitta nang lugng cuie dai c6 thé clia tin hi¢u so v6i nang lugng nhidu. Cong
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thitc (1) dinh nghia PSNR gitta thanh phan do ché6i Y ctia &nh nguon S va anh dich D.

V ea
PSNR(n)gs = 20log,, peak (1)

Ncol Nrow
\/Ncol}vrow ZO ZO YS(TL?ZL]) - YD(TL,Z’])]Q
1= 7=

Vpear = 2871, trong d6, k 1a s6 bit ma héa mot diém dnh.

Mau s6 trong cong thiic (1) 1a sai s6 binh phuong trung binh MSE (mean square error)
gitta khung hinh giii va khung hinh nhan, tinh tdng cho tat cé cac diém anh trong khung hinh
va Neop.Nyow 12 86 diém anh trong khung hinh.

Chat lugng PSNR ctia cdc khung hinh duge anh xa vao thang do kinh nghiem MOS theo
Bang 1. Mot trong nhitng phuong phap danh gia chat lugng video cho két qué tot nhat do la
phuong phap danh gia chlt quan ctia con ngusi (Mean Opinion Score - MOS).

Bdng 1. Mdbi quan hé giita cac gia tri PSNR va MOS

PSNR/[dB] MOS
>37 5 (RAt t6t)
31-37 4 (Tét)

25-31 3 (Trung binh)
20-25 2 (Toi)
<20 1 (RAt toi)

O day, ta st dung EvalVid [5, 13, 14] 1a mot bo cong cy mod phéng dénh gia chat lugng
truyen video qua mang IP theo thong s6 do do khach quan PSNR. Trong mo phéng nay, lan
luot st dung céc co ché quan 1y hang doi tich cuc RED, BLUE va co ché hang dgi VBLUE
dugce dé xudt cai tién tit hang dgi BLUE. Dua trén cac tham sé do do dé danh gia hiéu nang
mang nhu do tré (delay), bién dong tré (jitter), thong lugng (throughput), do mat géi tin
(packetloss rate). Ta ciing st dung khung lam viéc danh gia chat lugng truyén video [13] va
cac s6 lieu tit mo phong NS-2 tinh toan tham sé danh gia chat lugng truyén video PSNR (dB)
dé danh gia chat lugng truyén ctia video qua mang.

2. CO CHE QUAN LY HANG DOI TiCH CUC

[6, 7, 8, 15] Ban chit ctia viec kiém soat tic nghén Internet la didu chinh téc do truyen
tai theo tinh trang tic nghén ctia mang. C6 hai cach tiép can dé thyc hien diéu nay.
+ Mot la xay dyng cic thuat toan ma ngudn dé ty dong dicu chinh téc do truyén dap tng
véi cac tinh trang tic nghén trén mang.
+ Hai la xay dung thuat toan lien két, chuyén tai thong tin vé cac bien phap gidi quyét un tic
clla mang véi cadc nguon sit dung lien két. Trong Internet hién nay, cdc thuat toan ma nguon
duge thyce hien bsi TCP [4] va céc thuat toan lien két duge thye hién béi co ché quan 1y hang
doi tich cuc (AQM) tai cac bo dinh tuyén. Mot s6 co ché quan 1y hang dgi tich cyc dién hinh
tai bo dinh tuyén nhu RED [6, 9, 10}, BLUE [10, 11, 12],...

RED: Y tudng co ban ctia RED la phat hien sém va chuyén thong béo tic nghén téi cac
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nguon dé ching giam toc do truyén trude khi hang dgi trong mang bi day va cac géi bi roi.
RED tinh toan kich thudc hang doi trung binh dia trén bo loc thong thap va trung binh dich
6 trong s6 tang theo ham mit (EWMA- Exponential Weighted Moving Average). Mac du la
mot cai tién ctia hang dgi DropTail truyén thong nhung RED c¢6 mot vai thiéu sot:

+ Mot trong nhiing van dé co ban ctia RED la n6 dua vao do dai hang doi dé danh gia kha
ning xay ra tac nghén. Viéc diéu chinh céc tham s6 dé lam thay déi xéac suat danh roi goi tin
ciing nhu thay doi kich thuée hang dgi c6 dinh vAn con nhiéu han ché trong viéc diéu khién
tranh tac nghén.

+ Vén dé thiét lap cac ngudng dé tinh x4c suat danh roi goi tin la rat khé phit hop véi céc
moi truong mang khac nhau, khong ddm bdo sy cong bang gitta cac luong va viec danh roi
g6i tin 1a khong phu thudce vao bang thong gitta cac luong. Ngoai ra, RED khong c6 co ché
dé han ché nhiing ludong ma cac géi tin khong cé co ché diéu khién thich nghi lam dnh hudng
dén ludng cic goi tin c6 co ché nay hay néi cach khac 1a khong c6 sy phan biét wu tién gitta
hai loai luong nay.

BLUE la mot thuat toan quén ly hang dgi tich cuce dé kiém soat tic nghén can ct trén
viec mat goi dit lieu va mite do stt dung duong truyén hon 1a dya vao kich thude hang dgi tic
thoi hofic trung binh [11]. Thuat toan BLUE [11, 12] do Feng Wu-chang va cong su dé xuat
nam 1999, trong d6 néu lén ma gia cta thuat toan BLUE [12], nhu sau:

Upon packet loss (or qje, > L) event:
if ((Now - last _update) > Freeze time) then
Pm = Pm + dq
last _update = Now
Upon link idle event:
if ((Now - last _update) > Freeze time) then
Pm = Pm — d2
lastupdate = Now

Tu do, ta c6 so do khoi trinh bay co ché hoat dong ctia BLUE nhu trong Hinh 3.

Dé phan loai dugc céc géi tin video, ta sit dung ma ngudn clia goi ns-blue.tar.gz [17] dé
b6 sung thém vao ma nguodn clia NS-2, sau do bien dich va chay lai kich ban NS-2. Trong kich
ban NS-2 khi gtii dit lieu c6 file sinh lwu luong, st dung cong cu EvalVid dé tao ra file video
vét tir tép video goc Akio.yuv [14] dé sit dung trong kich ban mo6 phéng truyén video trén
NS-2. Tep tin vét video nay da phan loai cac géi tin theo dit lieu Video MPEG. Mit khac,
trong ma nguon BLUE sit dung mot bién dé quan 1y cac géi tin trong hang dgi, dé xac dinh
g6i tin video, nhu vay can khai bao mot bién F_video (xem nhu ¢& video) dé déanh déu doi
chiéu véi bién “ct video” dé xac dinh géi tin video. Bién “cd video” trong ma ngudn BLUE doc
cac goi tin dé va dieu khién quan ly hang dgi theo ma nguon ciia thuat toan BLUE.

Cac tham s6 stt dung trong thuat toan:

Dm: Xac suat danh dau hodc loai goi tin,

Freeze time: tham s6 xac dinh khoang thai gian tdi thiéu gitta hai lan cap nhat lien tiép
Cﬁa‘ pm,

dy: xac dinh lugng tang lén cta p,, khi hang dgi tran,

ds: xac dinh luong gidm p,, khi lién két 13 nhan roi,

Now : thoi diém hieén tai,

last _update: thoi diém xay ra lan cap nhat p,, gan nhét,
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Goi tin dén

Xay ra s kién
duwéyng truyén rdi?

Xay ra sy kién mat goi ti
(hodc qen = L)7?

MNow — last_update >
Freeze_time 7

Now — last_update >
Freeze_time 7?

m'dz

Pm = pPm + d,; ‘ Pm

v

Panh dau (hoac hiy bad)
goi tin vé&i xac suit pm )

Qlen: 1a do dai hang dgi hién tai,

Hinh 3. Co ché hoat dong ctia BLUE

L: xac dinh nguéng cho phép géi tin dén tai hang doi.

BLUE duy tri x4c suat p,, duy nhat dé danh dau (hoic loai bd) cac goéi tin. Khi tran bo
dem, néu hang doi lién tuc loai cac gobi tin, BLUE sé tang p,,, do d6 tang toc do gi lai thong
béo tac nghén hodc loai bo cic goi tin. Nguge lai, néu hang doi rdng hodc néu lien két rdi,
BLUE lai lam gidm x4c suat danh dau (hay loai) géi tin ctia né. Diéu nay cho phép BLUE
diéu chinh chinh xac téc do can thiét dé gii lai thong bao tic nghén hodc loai bd cac goi tin.
Qua thuat toan trén ta thiy xac suat danh dau goi tin dugce cap nhat khi kich thude hang dgi
vugt qua gid tri chinh xéc nao dé. Viéc chinh sita nay cho phép giai phong khong gian hang
doi khi cac goi chiém dung qua lau trong hang doi, dong thoi cho phép diéu khién tré hang
doi khi kich thu6c hang dgi duge st dung qué 16n.

Diém khac biét dé thay nhat gitta BLUE va RED la BLUE quan ly hang dgi tryc tiép
bang do mat goéi va do kha dung ctia két noi chit khong phai dya trén kich thude hang doi nhu
trong RED. Do vay, BLUE biét chinh x4dc dugc toc do ma né can gii thong bio tic nghén
phan hoi.

Nhu vay, co ché BLUE quan 1y hang doi tich ciie dita trén tai nap rat hieu qua. Tuy nhién,
BLUE chua thé hién manh mé tinh cong bing gitta cac ludng, dac biét 1a gitta luong UDP véi
ludng TCP. Vi vay, can xay dung co ché khic phuc khuyét diém nay ctia BLUE.

3. DE XUAT CO CHE QUAN LY HANG DOI VBLUE

D6i v6i thuat toan BLUE khi truyén phét video, khi tién hanh danh dau hoc loai bo goéi
tin, thuat toan khong phan loai dya trén dic tinh cac goi tin dau vao, do dé c6 kha ning cac
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g6i tin video sé nam trong so cac goi tin bi loai bé dan dén suy gidm s6 lugng khung hinh
video nhan duge & phia may nhan va lam suy gidm chat lugng hinh anh video. Do d6, bai béo
dé xuat co ché quan 1y hang dgi tich cyc VBLUE khi truyén file vét video dé cai thién hieu
nang mang. Két qua thuc nghiém bang mo phong & Muc 4 cho thay co ché VBLUE hiéu qua
hon RED va BLUE.

Thuat toan cai tién VBLUE, 1 cai tién ciia BLUE duge dé xuat nhu sau:

VBLUE c¢6 co ché phan loai uu tién céc goéi tin video, khi mang bat dau xay ra mat goi
tin hogic bo dém bi tran (e, > L): néu géi tin 1a video thi thuat toan danh dau loai bo goi
tin dén v6i x4c suat u.py,; (0 < w < 1);u la tham s6 wu tien dé lam gidm xac suat loai bo géi
trong truong hop géi tin dén 1a video. Khi luu lugng tang dot ngot 16n trong thoi gian dai thi
u ¢6 xu huéng tién vé 0 va nguge lai. Trong phan mo phong dudi ta lay u ngdu nhién theo
trang thai phiic tap ctia mang.

Gal tin adn

Tay ra suw kign mat goi ti >Xay ra sy kidn

(ho#ic Qe = LY7? durérng truyén rdi?
™
FMow — last update == Mow — last_update ==
Freeze_time 7 Freeze_time 7
prﬂ = prrl + dl I prn = prn = dj
¥ ¥ h 4

\ Y]
Sal tin d&n 1a video

Banh dau (hodc hay bd)
gai tin werl xac sudt pg )

Hinh 4. Co ché hoat dong ctia VBLUE

4. MO PHONG VA DANH GIA KET QUA

Stt dung kich ban mo phdng véi cau hinh (topo) mang c6 32 nit (Hinh 5), stt dung giao thiic
UDP va TCP. Qua trinh truyéen video dugc thic hién tit niit ng dén nit nq, cic nit suq, ..., sus
gtii dit licu c6 téc do bit khong ddi trén giao thitc UDP dén cac nit dich ruq, ..., 7us, cAc nit
st1, sta, ..., stp truyen dit lieu theo giao thitc FTP tren TCP dén nut dich rty,rts, ..., rtio,
thoi gian dé truyén hét toan bo video — 300 khung hinh 1a 10s. Tap tin video 13 Akio.yuv
stt dung trong mo phong, do phan gidi 352x288 c¢6 300 khung hinh dugc phat & tdc do 30
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khung hinh mot giay (30 fps). Cac co ché hang doi duge sit dung tai router R1 1a RED, BLUE,
VBLUE, co ché hang dgi tai cac duong truyen khac 14 DropTail. Trong d6 céc co ché DropTail
va RED 1a mic dinh da duge cai sdn trong NS-2, code BLUE 1a co ché duge tich hop thém
[17]. Tién hanh d6i sanh cac tham s6 dnh hudéng dén hiéu nang mang khi sit dung cac co ché
hang dgi tich ciye khac nhau: tham s6 do tré (delay), tham s6 bién doi tré (jitter), thong lugng
(throughput), do mat goi tin (packet loss), tdc dong clia cAc tham s6 nay dén tham s6 dédnh
gia chat lugng truyen video PSNR(dB). Céc két qua mo phong trén NS-2 [5] cho thay dé xuat
cai tién hang dgi VBLUE da lam gidm do mat mat goi tin, ting thong lugng cic géi tin video.
Stt dung khung lam viéc véi cac co ché VBLUE, BLUE va RED dé danh gia chat lugng truyén
video [13], cho thay thuat toén cai tién VBLUE céi thién tham s6 PSNR, lam tang chét lugng
truyen video so véi RED va BLUE. Cac dich vu khac truyeén trén TCP suy gidm nhung c6 thé
chap nhan dugc vi cac géi tin nay cé thé duge truyen lai theo TCP va khong yéu cau truyen
thoi gian thuec.

Video Sender Video receiver

RED,
BLUE
VBELLIE

5Mbps Rz

Hinh 5. Cau hinh (topo) mang mo6 phong

Viéc tich hop co ché phan loai géi tin video lam cho do tré trung binh ciia VBLUE cao
hon so véi BLUE. Tuy nhién su chénh léch do tré dé nhd ¢ mic ¢6 thé chap nhan duge. Qua
thit nghiém nhiéu lan véi cac gia tri do tré thu duge (bang 2), cho thiy sy chénh lech do tré
so v6i BLUE ban dau 16n nhat xap xi 1.13ms (16%) , thap nhat 1a 0.063ms(0.06%), chénh
lech do tré trung binh la xap xi 0.071ms (8.5%) va khong anh hudng dén cdm nhan chét lugng
video tai may nhan. Trong hinh 6, khi thit nghiém mo6 phéng nhiéu 1an vé6i cac gia tri khac
nhau ctia bang thong trén lien két c¢6 chai giita router R1 vi R2 cho thay chénh léch do tré
trung binh khi sit dung céc hang dgi RED, BLUE, VBLUE giam dan khi bang thong ctia lién
két R1, R2 ting dan va c6 xu huéng hoi tu, nhu vay anh huéng vé thay doi do tré 1a khong
dang ké va c6 thé chap nhan dugc.

Hinh 7 trinh bay két qua stt dung khung lam viéc dé danh gia chat lugng truyén video [13]
dé tinh toan gia tri tham s6 PSNR do theo dB ctia céc khung hinh file vét video & phia may
nhan so vdi khung hinh 6 file vét video gbc khi duge mo phéng truyén qua mang.

Tién hanh lam thyc nghiém mo6 phéng 30 lan khac nhau trén NS-2, 10 lan stt dung cac
thuat toan quan ly hang dgi RED, 10 lan sit dung thuat toan BLUE va 10 lan st dung thuat
toan cai tién VBLUE tai router R1. Trong tép kich ban mo phéng viét bang NS-2 bang thong
ctia lien két gitta router R1 vi R2 trén duong truyén co chai duge thiét lap thay déi lan lugt
tir 0.5 Mbs dén 5Mbps, ting v6i 10 1an mo phéng trén ting thuat toan quan 1y hang doi RED,
BLUE va VBLUE, téc gid da do do tré giita R1-R2 dé kiém tra sy gia tang do tré do sit tich
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hop thém co ché phan loai goi tin video trong thuat todn VBLUE so v6i BLUE ban dau. Két
qua thé hién trong Bang 2 v& do6 thi hinh 6 cho thay mic dit do tré tren R1-R2 ctia VBLUE
la cao hon BLUE nhung & mtc khong dang ké va chap nhan dudc véi cac ting dung truyén
video. Ta nhan thay cac két qua tinh toan thé hién trén hinh 6, 7 khi thic hien mo6 phéng cho
thay co ché VBLUE hiéu qua hon han co ché RED va xap xi véi BLUE trén cac thong s6 hiéu
nang nhu do tré (hinh 6), v thong lugng phat nhung lai dat chat lugng cao hon hin RED va
BLUE vé chat lugng video do theo tham s6 PSNR (hinh 7, 8).

Bang 2. Lién hé do tré (ms) va bang thong (Mbps)

Bang thong (Mbs) | RED (ms) | BLUE (ms) | VBLUE (ms)
0.5 0.160738 0.245204 0.245360
1.0 0.082226 0.115455 0.119997
1.5 0.063430 0.083562 0.087984
2.0 0.054839 0.068456 0.079758
2.5 0.051118 0.061724 0.069686
3.0 0.048264 0.055764 0.064983
3.5 0.046763 0.052837 0.061574
4.0 0.045548 0.050869 0.059663
4.5 0.044808 0.048891 0.058555
5.0 0.044203 0.047817 0.054203

v
RED =
VvBLUE
BLUE

0.5 1 1.5 2 2.5 3 35 P s B

Bang théng (Mbps)
Hinh 6. Lien he gitta do tré truyén tin (ms) véi bang thong (Mbps), khi st dung céc co ché
RED, BLUE va VBLUE

Két qua trén hinh 8a, 8b cho thay khung hinh 150 nhan dugc khi cai diat co ché BLUE
tai ntit mang trung tam 1a 40.1dB va VBLUE la 40.33dB déu nam trong khodng rat tot. Tuy
nhién, ta thiy chat luong khung hinh khi sit dung VBLUE 16 va min hon so v6i khung hinh
nhan duge khi stt dung BLUE gbc.
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Bang 8. Gié tri PSNR cac khung hinh khi sit dung RED, BLUE va VBLUE

Khung hinh PSNR (dB)
RED BLUE VBLUE
140 26.54 37.68 37.68
141 26.61 40.1 41.1
142 26.64 41.91 42.41
143 26.67 44.22 45.12
144 26.79 41.58 43.28
145 26.73 41.62 43.62
146 26.77 40.75 42.65
147 26.84 40.77 41.47
148 26.95 40.64 41.24
149 27.03 40.35 41.35
150 27.14 40.1 40.33
151 27.29 40.1 40.16
152 27.29 38.2 39.62
153 27.32 38.0 39.08
154 27.39 37.7 39.78
155 27.51 36.8 39.88
156 27.69 35.4 37.44

B0

“psrn_red. txt" ——
“psrn_blue, txt"
"psrn_Vblue.txt" —e—

0k

PSNR (dB)

20 F

10 F

0 50 100 150 200 250 300

Frame n

Hinh 7. PSNR ctia video khi stt dung cac co ché quan 1y hang dgi RED, BLUE va VBLUE
5. KET LUAN

Hién tugng tac nghén xay ra trong mang khi truyén phat video l1a van dé khoé tranh khoi,
dic biet 1a sy tic nghén xdy ra tai nit mang trung tam. Bai bdo da dé xuat dugc co ché
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y

Hinh 8.a Hinh 8.b
Hinh 8. Khung hinh st dung co ché BLUE va VBLUE

quan 1y hang dgi méi la VBLUE dua trén co ché quan 1y hang dgi BLUE. D4 tién hanh kiém
nghiém thuat toin VBLUE qua mo6 phéng NS-2, d6i sanh véi cac thuat toan quan 1y hang
doi tich cyc khac 1a RED, BLUE chiing t6 thuat toan VBLUE da nang cao dudce chat Iugng
truyéen video trén mang IP trong dicu kién mang bat ddi xiing.

Két qua bai bao da dé xuat mot cai tién thuat toan quan 1y hang dgi VBLUE dé tang chét
lugng truyén dan video, nhu da thay trén bang 3, hinh 7 va hinh 8a, 8b. Chat lugng truyén
dan video do theo PSNR(dB) da dudc cai thien hon han so véi khi sit dung thuat toan BLUE
ban dau. Mat khac muc tiéu 1a cai thién chat lugng luong video, vi nhu ching ta da biét cac
ting dung truyéen video trén mang luon doi héi phai dap tng yéu cau thoi gian thyc, vi du
video theo yéu cau, hoi nghi truyén hinh,... vi vay dé xuat thuat toan cai tién VBLUE nham
gidi quyét van dé uu tién luong video trong trusng hop mang da luong c6 nhiéu sit tranh chap,
tdc nghén. Céc ting dung khong doi héi thai gian thye trén TCP c6 thé phat lai. Do vay dé
xuat VBLUE la c6 § nghia thue tién.

Bai bdo da xay dung thanh cong qui trinh truyén mo phéng Video mpeg4 dang file vét
trén moi truong NS-2, lam thudée do cho qua trinh danh gia chat lugng truyén anh dong trén
mang IP.

Huéng nghién ciiu tiép theo ching toi tiép tuc cai tién hang dgi VBLUE 6 céc giai doan
khac nhau trong qué trinh xit 1y diéu khién goi tin, xac dinh tham s6 u dé dat két qua tot
hon khi truyén phat dit lieu dang video trén mang IP trong moi truong mang da luong.
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