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Ung dung Qén tang nhung Beagleboard C4 trong
dieéu khien thiét bi bang tieng naoi tieng Viét

Application of Beagleboard C4 Platform in Controlling Devices using Vietnamese
Voice Recognition System

Pao Trung Kién, Pham Thi Ngoc Yén va Nguyén Thij Lan Hwong

Abstract: In this paper, a device control systermhan dang, dac biét cho caarng ding didong [2]. Bén
using voice recognition developed for the embeddeanh d6 dé giam hrong tinh toan, vectadic trung cé
platform Beagleboard C4 is introduced. The system thé duoc lwong tir hda & dung cac ¥ thuit luong tr
able to recognize voice commands in Vietnamekéa vector [3].

obtained via a microphone, then realizes the gt husng tiép can khac i bai toan nhn dang
corresponding control tasks. Two applications ar@éng noi 1a & dung phrong phap quy hech dong
taken into experiment are a six-legged spider-likgheo thyi gian (DTW - dynamic time warping hay
robot, and a fan. The whole system including voiGgn pit dén 1a thut toan hp trinhdong. Phrong phap
capturing, voice recognition, and device controhyy dqugc sr dung dé do sr sai khac ¢a hai ndu tin
modules are developed on a single board, which jigey tiéng noi, va tirong dwoc ap ding cho cac &

limited in size, resources as well as computinggrow

l. GIOI THI EU

Trong bai bao nay, § nhin dang &m thanhiugc
rng ding dé xay drng ke thdng didu khién thiét bi
bang tiéng noi téng Viét. Dya vao cac tin Bu am
thanh thuduoc, hé thdng nhin dang € nhan dang cau
lenh aia ngroi diéu khién. Chrong trinhdiéu khién
sau khi tép nhin lenh € thuc hién viéc diéu khién
thiét bi tuongung Wi cau Enh duoc doc.

Vé mat ky thuat, tiéng néi 1a tin hdu phic tap va
c6 dr thira thdng tinbé hé thbng nHin dang tiéng noi
hoat dong hiéu qua, cac thdng tinic treng cn phii
dugc trich ra tr tin higu tiéng néi. Qua trinh nayo ra
mot chibi cac vector thamds thuong la caatic trung
vé phd. Bo trich clon théng é dic treng bao §m céac
hoat dong: $ hoa, bc ting ardong, phan chia tin Bi
thanh cac khung (20-30ms), nhafi ham dra $ dé
giam hiéu ung khéng liénic & dau va céi khung tin
hiéu, tinh todn céc théng stic trung,... [1] Hién nay

kiéu vectordic treng MFCC (Mel-frequency cepstrum

coefficient} dugc sr dung nhéu trong cac & thong

thong nhin dang tr roi rac haic tir ghép [4], phu bp
cho K¢ théng nhin dang Wi sb luong tir nho va ph
thudc ngroi nadi [3].

Bén anh d6, md hinh chéi Markov 4n (HMM -
hidden Markov modglciing dugc sr dung pto bién.
Pbay la mo hinh téng ké dugc ap ding trong nkn
dang tiéng n6i ir nhirng rim 1980. Hén nay K thuat
HMM duoc Sr dung ong réi trong cac hithbng nkin
dang tiéng nai [5] va 1a HMM Hc 1. Téng noi co th
coi la tin hgu ndiu nhién, do cung &t tir nhung MYi
nguoi phat am 4o ra tin hgu khac nhau. Ngayan
than ndt nguoi khi phat &m it tir cing o ra tin héu
khac nhau. ¥i pheong phap DTW, & théng én luu
trit cAc ndu thé hién cia tiéng néi én nhin dang.
biéu naydoi hoi sé lwong mau luu trir 16n. Phrong
phap nay & khéng héu qua khi 5 lugng tr cin nhén
dang I6n va tip ngroi n6i nhidu (chotng dung doc lap
nguoi noi). Trong toong hop nay & dung HMM s
hiéu qua hon, cho phép md hinh héasmtap cac tie
hién aia mdt mau tiéng noi Bing Mt md hinh.

Trong nghién ¢u dugc Mo & trong bai bao nay,
cac modun nhin dang vadiéu khién déu duoc xay
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deng tich kyp trén ndt may tinh nhdngdon

Beagleboard C4. Haing ding thr nghiém hé thong

dugc gisi thiéu la robot nBin sau chan, va gudiéu

khién bing tiéng néi. Két qua thir nghiém cho thy h¢

thdng hait dong Ht, cho Kt qua nhan Iénh chinh xéac
va thyi giandapung énh ngin.

CAc plan tiép theo @a bai baatuoc trinh bay niy
sau. Gu trac Hng th caa ke théng duoc gisi thiéu
trong Pln Il. Tiép theo, trong Pin lll va PHin IV,
haiung ding diéu khién robot va gat dugc trinh bay.
Cudi cling, cac Bt qua thir nghiém vadanh giadugc
phan tich va tho luan trong Pén V.

Il. CAU TRUC HE THONG VA HOAT PONG

Trong nghién 6u nay, gn tang Beagleboard C4

dugc ar dung dé thu nhin, xir ly &m thanh vatiéu
khién. Bay la bo mch nhdngdon ngwbn diép ap thp
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trinh nhin dang knh diéu khién. Do viéc twong tac
gitta ngroi va he thdng duoc thrc hién trong moi
truong binh throng (c6 nhéu), néndé dam bao do
chinh xac nhn dang, tin héu tiéng néi tr microphone
co the can dua qua khaudc  dé xa ly mot phén
nhiéu saudé msi dua vao b xa ly trung tam. B xu ly
trung tdm & thuc hién cac cong vic nhr ndng cao
chit luong tiéng néi (ghi nhidu), nkin dang tr diéu
khién, phan tich va tkc hién lénh diéu khién, dua ra
phan hoi cia ke thong Wi nguoi sir dung théng qua
trong tac ling tiéng noi. Ngoai ra & théng ding c6
kha nang didu khién cac thét bi ngai vi, trao ddi
théng tin i hé thong khac théng quadag vaolra
haic adng truyén tin.

C6 thé néi, Wi nhitng yéu au va cdng \ic cin
thyc hien, khdi xtr ly trung tam l1a “b ndo” aia ke
thong nhing wong tac king tleng noéi. Vic lya ctpn

(mdt chiéu 5V) sin xuit boi hang Texas Instruments nén tang phin aing va plan mém cho 1§ thong nhing

va Digi-Key, dugc trang b bo vi xir ly OMAP3530
(nhan ARM Cortex-A8 dc d6 720 MHz), kém theo
mot H COng vao/ra chin ph) bién: USB, JTAG,
HDMI, SD/MMC, vao/ra audio, RS-232 vaatncing
vao/ra nd rong ¢dm 28 chanbé co the trong tac Vi
hé thong, ¢ diéu hanh Ubuntu 10.10 phiérrbnhing
dugc caidat trén ndt the nhd SD. Pay la ndt phién
ban cia Linux, k& diéu hanh m& ngin ms mién phi.
Chuong trinh én xay drng chy trén K théng nay
dugc chia thanh hai gim chinh: (1) thu rdm va nkin
dang tin héu am thanhit microphone, va (2}tiéu
khién thiét bi ngoai qua cac chan émrong aia
Beagleboard. Ngoai raétthdng ding c6 ki ning thé
hiégn phan hdi véi nguoi ding qua loa ngoai (u
chon). Nhy kha ning lap trinh & dang, & dung he
théng ma ngdn mo, kha nang Kt ndi va giao tép
manh & v6i cac thét bi ngai vi, Beagleboard cho
phép trén khaiduoc cac i thong diéu khién phic tap
ma tiéu th rat it dién ning. Ngoai ra, b diéu khién co
thé duoc thiét ké nho gon vi Beagleboard dtcé kich
thuéc 7,5¢7,5¢nd.

Hé théng nHin cac énh diéu khién tir microphone,
va dua dén b vi xtr ly trung tamdé thuc hien quéa

trong tac Bng tiéng noéi @n dugc xem xét choiing

rng ding a1 thé, dac biét can chi ydén cac $u t anh

huong nhr:

- Sb tir can nhan dang aia ting ding (quyét dinh
dung rong b nhé khéi xt ly trung tam),

- M@i truong 1am véc aia ke thdng (xem xét s anh
huong aia nhEu méi trong (nhéu hay it, t $b tin
hiéu trén nhiu) lén Kt qui nhan cang aia he
thong),

- Tinh thoi gian thrc (quyét dinh kha nang tinh toan
cua khoi xir ly trung tam).

Hién nay, cac hangim xuit ciing dua ra cac dong
san phim chuyén kit phuc vu cho cacing ding aia
coéng nglé xu ly tiéng néi nhr cAc DSP éu phiy dong
cho céac A thong Hng hyp hay nlan dang. Dung rong
cac b nhs ROM, RAM ding dugc ting dang K nén
cacung ding c6 tt mo rong hon.

Hinh 1 béu dién sv 6 khdi cac mbdun phin aing
co ban trong 1 thdng nhang trong céc #ti bi giao
tiép (twong tac) Kng tiéng ndi. H thong nhin céc
lénh diéu khién tir microphone, vatua dén bo xir ly
trung tdmdé thuc hién qué trinh nin dang knh diéu
khién. Hé théng bao m céac kibi chic ning nhr sau:

-6 -



Ca4c cong trinh nghiénu, phat trén vaing cung CNTT-TT

DAC

—
] i
] ! W
Trpeer | IR Do b i
Tl it 4
|_SO_ PWM H |
S
Nguén Céng Truy &n
Vao/Ra tin
1 %
i 13

Hinh 1. So @6 khéi cAc modun phin cimg ke thong
nhung cho giao &p kang tieng noi

Khu éch
dai micro-
phone

)

%_

- M6-dun giao tép ngroi-may: He thong trong tac
nguoi-may vin hanh theo ché huéng sr kién cé
thé sir dung ndit cing haic ngit mém, haic quét
theo ndt chu ki nlt dinh. Viéc nhin dang duoc
thuc hién lién wc, trong torong hop chra bt dau
dbi thoai, néu da bit dau ddi thoai, hé théng co tig
cho phép/khdng cho phép athdang d¢é dam bio
han ché nhan dang nlim do nhéu méi trong. Mat
khac, tuy vao qua trinh,ammg thai aa thiét bi, tap
lénh nHin duoc S bi han cké dé tranh céac hu qua
do nhin dang nhm din dén diéu khién sai qua
trinh.

- M6-dun nHin dang: Van dé nhan dang tiéng noi co
thé dugc xem nhr 1a Vin @& phan lai mang tinh
thong ké (cacdp khac nhau), gng nhr hinh thic
nhan dang miu ¢ dién. Mot I6p dugc dinh nghia
la mot tap cAc & cho phép trong Bt tir dién dong.
Mot tham $ cho tin héu tiéng noidugc chon (nhr
chwi cac vectordic trung am lhc), va not xac
suit diéu kién MAP (Maximum a Posterio)i

- M6-dun tng hop tiéng: Md-dun nhin dau vao 1a
doan van ban cin tdng hop va ko rad dau ra la tin
hiéu tiéng néi.Bé co th xir ly dugc doan van bian
dau vao, clrong trinh § cin phii c6 modun phan
tich vin ban. Vi médun ©ng hyp dugc phat trén
trénung ding nhang, khongam phai dua vao not
van ban, ma vn ban € duoc dua ra dréi dang da
cau tric, dod6 véi mo-dun dugc xay drng naydau
vao € khong plai 1 doan vian ban cin tong hyp ma
s¢ la file phan tich &n ban. Tép tin nay cédugc
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nho s dung médun phan tich &n ban aia médun

téng hop tiéng duoc phat trén trén PC.

- M&-dun truyén tin: Gin o trén g théng thiét bi xi
ly trung tdm @a sin phim nhing ta c6 thsi dung
cac éng tryén tin theo md théng quabbma héda tin
hiéu (codec), quadng truyén tin USB hdc cdng
UART.

So @6 diéu khién thiét bi bang tiéng néiduoc gisi
thiéu khai quat nh trong Hinh 2. Véc diéu khién
dugc thyc hién boi hai médun chay song song. Mé-
dun thr nhat dungdé didu khién thiét bi trong khi mé-
dun thr hai dungdé nhan dang tiéng noi xaadinh knh
diéu khién. Hai moédun nay traodoi thdng tin \6i
nhau théng quao_nghe co_ding_ngheva €p tin
result.txt Hai bén co_ngheva co_ding_nghela hai
bién kiéu boolean c6 giaitding hdic saidé xacdinh
sy kién bit dau va Kt thic qua trinhing nghe ¢nh
diéu khién. Két qua nhan dang duoc luu vao &p tin
result.txtdé chuong trinhdiéu khién thiét bi doc Iénh
didu khién va cho phép atong trinh nfin cang tiép
tuc thu &m va thc hién viéc nhan dang dong thyi thuc
hign lenhdiéu khién.

( Bitasu )
! y

Khéi dong chuong Khéi déng chuong trinh
trinh diéu khién nhan dang tiéng néi

<o WAL Lii/gb’ nghe =true ?
co dirng nghe := false —~ S
— Yl

Thu tin hiéu am thanh
va nhan dang

v i

N—<f/‘d/dtrng nghe = true 7=

Poc lénh diéu khién
trong tap tin result.txt

Ghi Iénh diéu khién
vao tép result.txt

v

v

cO nghe :=true
c0O dirng nghe :=false

co nghe := false
co dirng nghe :=true

v

Piéu khién robot
tuwong ing l1énh

Hinh 2. So @6 thuat toandiéu khién
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. UNG DUNG PIEU KHIEN ROBOT NHEN
SAU CHAN

Viéc ar dung robot lam thay con ngi trong

nhitng méi trong codiéu kién khic nghit, doc hai,

nguy hém da vadang la nét xu heéng rdi troi trong

linh wrc tr dong héa. \6i viéc diéu khién tryc tiép

robot king tiéng ndi,tng ding naydua ra kh ning

apVv-1, $ 9 (29), thang 6/2013

Trongung ding nay, md hinh robot gh sdu chan
duoc lya chon dé diéu khién cho phéping ding trong
nhitng méi trdng mip md, cé nhiu vat can nhd. M6
hinh robot nBn s&u chandugc lip rap fr bo kit
Bioloid [6] cua hang Robotis nhtrong 0. Robot ngn
sau chan nayluoc tich lop véi hé théng nHin dang
tiéng néi caidat trén K& théng nhing gidp cho §c xay

tich hyp ning lec phan tich, quan sét va tri thong minflung caciing ding diéu khien bang tiéng n6i dugc

cia con ngdi vao robotdé thuc hién nhing tac w
phac tap. Viéc diéu khién robot king tiéng noi ding

tich hpp géi gon.
Viéc lip dat robot ntén sau chamugc thec hién

gilp cung &p cho ngoi dung ndt phrong thic giao  véi 18 dong a AX-12, mdt cam bién AX-S1, va nat

tiép & dang va thén tién.

Hinh 3. Robot nign sau chanap rap fr bo kit Bioloid
Bang 1 Cécdic tinh ladong @ AX-12

Piac tinh Pon vi do
bién ap 7V + 10V (ly trong 9,6V)
Go6c hait dong 300°
Dong arc dai 900mA
Ty I¢ bdnh Eng | 1/254
Lyc giit toi da  [12 (7V) + 16,5kgf.cm (10V)

Vantoc arcdai  |223°/s (7V) + 306°/s (10V)
Goc quay gc tieu |0,35°

Khdi luong 55¢

Thong tin plan  [Nhiét d6, dién ap, &i, vi

hoi tri,...

Bang 2 Cacdic tinh @a cim bién AX-S1
Pac tinh Pon vi do

bién ap 7V + 10V (ly ttong 9,6V)

Dongdién cung ap[40mA

Do phan gii 10 bit (1024 gia i)

Khai lugng 379

Thoéng tin pln hoi [Nhiét d9, dién ap, ...

hop diéu khién. Tat ca cac thét bi nay va céc chi ét

co khi lip rapduoc lay tir bo kit Bioloid. Mi chan

cua robot c6 Aong o AX-12 twongring Wi 3 bac tu

do aia chan nbn. Cécdac tinh k§ thuat cuia dong o

AX-12 va &am bién AX-S1dugc gisi thiéu trong Bing

1 va Bing 2.Dong @ AX-12 thuc t# & mit mod-dun

déng goi bao §m ca bo banh &ng va mch diéu khién

& bén trong. Dad6, dong @ AX-12 cé thé s dung

mot cach @ dang trong cac méun lEp ghép ma
khéng én thém mach diéu khién céng sét nao. AX-

12 con la mt dong @ thdng minh cé th phan hbi cac

thdng tin & diéu kién lam vic hién tai cua dong o

nhu: dién &p, nhit do, tai,... Khi lip rap cho robot
nhén, cacdong a AX-12 dugc ghép i tiép v6i nhau

va viéc didu khién tirng dong @ duoc xacdinh nhy

vao ID quydinh cho ndi dong .

Viéc didu khién robot di chugn duoc dya trén
nguyén ly di chugn tam giac thayioi. Véi cachdi
nay, sdu chanua robot nkin dugc chia thanh hai
nhém xen E va di chugn léch pha nhau0 mdi pha
di chuyén, ba chan thic nhém nay néc khoi nén thi
ba chan ga nhém khac aim rén dé tao thanh mt
tam giac wng chic va can bng nangds toan k§
robot. Hai nhém chan na $uan phién nfic 1&én va
tiép dat dé tao nén lxdc di nhip nhang cho robot.

Trong bai toandiéu khién robot nlén duoc gi6i
thiéu bai bao nay, cacubc di chugn dugc xay drng
bao @m: tién & trude, IUi ra sau, quay trai, va quay
phai. Mdi budc di chuyn duoc chia thanh én pha
nho vé6i s thayddi goc quay luan phiénia cac nhom
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bo ba chan nén. Vé co ban, brdc di chuyn Ii ra sau
s& bao @m céac pha nintrong di chugn tién \é trudc

nheng wi thir tu caa cac phatugc dao ngrgc va cac
dong @ quay theo cku ngroc lai. Twong tr nhr vay,

quay phi s bao @m cac pha di chin cia quay tréi
vé6i thir tw ngeoc lai cuia mbi pha va chiu quaydao

nguoc cia mdi dong .

Dé di chuyn tién \é trude, by ba chan nén trong
nhom thr nhit nhic 1én kki mat déat trong pha th
nhit. Trong pha th hai, % ba chan nén thr hai @ang
cham dét) day than nign vé phia tréc. O pha thi ba,
bo ba chan nén thr nhit tiép dat va b ba chan nén
thir hai dugc nhic 1én. Bén pha cidi cung, cac chan
cia b ba thr nhit ciing diy than nkén & phia sau
trugc. Néu dugc yéu du tiép tuc di dén thi b ba chan
thir nhit lai nhic 18n va b ba chan th hai hi cham
dat nhe & pha thir nhit. Chu trinh naydwoc lap di lap
lai tao nén di chugn lién tic caa robot tén V& trudc.

bé di chuyn quay trai, b ba chan th nhit caa
robot tép dét, giir thing king cho robot pha thir nhit
va thr hai; trong khido, by ba chan th hai aia robot
cham dit trong pha th ba va th tu. O pha thir nhit,
cac chan ¢a b ba thr hai € nhic lén khoi mat dat,
cho phép céac chamia b ba thr nhit tr do diy than
robot quay sang trai trong pharthai. Cac chanua
bo ba thr nhat duoc diéu chinh lai vi tri cho can bng
v6i cac chan a bh ba thr nhit trong pha thr tu. Chu
trinh nay khi thrc hién lién tép tao nén di chugn
quay tréi nip nhang éa robot.Dé xac dinh cac goc
quay @ia dong @ tuongtrng Wi cac i tri tiép déat cia
robot trong mi budc di, ta xay drng bai toandong
hoc thuin va gii bai toandong hpc ngrgc cho robot
nhén s&u chawa lap rap.

Tuong tAcdé didu khién robot cé th thuc hién
bang tiéng néi hac can thép bing nat niin ¢ trén KHp
diéu khién. B¢ diéu khién robot ling tiéng néi, vic
thu thip & liéu am thanhiugc thuc hién vsi b thu
nhian tin héu am thanh khéng day EM 300 Gaac
hang Sennheiser. Catiéu kién thu nhn am thanh
duogc tuan thi véi tan s ldy miu 8kHz, $ bit luong tir
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hoa 16bit, va trugn tin theo chén séng radio UHF
tan s trong khaing 518-554MHz.

D¢ tuong tacdiéu khién robot, ngoi diéu khién s
dung fip cac énh didu khién duoc thiét ké sin trong
Bang 3. Khi ntin duoc mjt cau Enh didu khién trong
tap lénhdiéu khién nay, robot &thuc hién tac w duoc
dinh ngha trongung.

Bang 3 Tap lénhdiéu khién robot nién

Cau lénh Tac vu thuc hién
tién Robot tén \é phia trrdc
robot tén
(Ui Robot Iui ki phia sau
robot lui
quay phi Robot quay sang @h
robot quay péi
quay trai Robot quay sang trai
robot quay trai
dirng Robot ¢ng it ca cac tac u
robot drng dang thrc hién, tré vé trang

thai $in sang

IV. UNG DUNG PIEU KHI EN QUAT

Hinh 4 tk hién v @6 cac thét bi chinh @a ke
théng duoc xay drng. Bo mch nhing c6 th duoc
cung @p ngwn chung i quat, haic ding ngdn doc
lap. Hai @ng audio vao/ratwoc ndi twong tng Wi
mot microphone va @t loa ngoaibé bat/tit 3 $ cia
quat bing chrong trinh, 3 o-le dién duoc sr dung
trong tng thay cho cac nGtitn co cé €in cia qut.
Mot dau day @a ndi ro-le & 1, 2, 3dwoc ndi véi mot
chan éng mv rong aia bo mch nhing, ong tng la
cac chan 18, 20, 22, \#iu day condi duoc ndi véi
chan & 28. & dd cac chan i rong aia bo mch
nhangdugc thé hién trong Hinh 5. Ngai trir hai chan
1, 2 Wi dién thé cb dinh, 27, 28 4i dit, va 25, 26
tuong tng Wi véi RESET va REGEN, thi cic chan
danh $ nam trong khang tir 3 dén 24 c6 th duoc lap
trinh dé diéu khién. Mdi chan nay cé th dugc diéu
khién dé xac hp & mot trong hai nac dién ap 0 hac
1.8V.

Hinh 6 ti¢ hién s @b diéu khién caa k¢ théng. Tin
hiéu am thanhtt ngroi dung sau khidugc thu tr
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microphone & dugc xu ly va ntin dang thanh céu
lénh. Tuong ung Wi moéi cau Enh, chrong trinh cly
trén bo mach nhang & diéu khién bat/tit cac o-le
trong (g dé ting/giam haic bat/tit quat, dong thoi
thé hién phan hdi véi nguoi dung qua loa u duoc
ndi).

Chiéc quat dugc diéu khién c6 ba ch do chay 1, 2,
3 lan luot tir thip dén cao. Ba ¢-le dién c6 diu vao
5V duoc thiét 1ap twong ang Wi ba cit do nay. Ti
mot thoi diém, s chi cé duy nlit mot ro-le dwoc bat
trong tng Wi ché d6 chay cua quit, haic khéng co
ro-le nao it néu quat dang fit. Cac cau dnh duoc
thiét ké nhu trong Bing 4.

) §

Microphone

== @

IS Thé SD

Hinh 4. So d6 thiét bi hé thdng didu khién quat

Quat

+5V J1 +1.8V
HEADER2x14
—i
4 3
6 5
8 7
10 9
12 11
14 13
16 15
18 17
20 19
22 21
24 23
26 25
28 27
—

Hinh 5. Cac chan éng mv rong aia bo mach nhing
Beagleboard C4
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Ro-le s6 1

Piéu
khién tin
hiéu chan
mé réng

Nhan dang
cau lénh

Ro-le s6 2

Ro-le s6 3

Microphone

\

> Loa

Hinh 6. So d6 diéu khién quat bang tiéng noi

Bang 4. Tap lénhdiéu khién quat

Cau lénh
quat o mot

Tac vu thuc hién

Bat quat 5 1: bt ro-le s 1 va it
cac o-le con hi néu dang ft.
Bit quat <6 2: bt ro-le & 2 va fit
cac o-le con hi néu dang ft.

Bit quat 5 3: kit ro-le s 3 va it
cac o-le con hi néu dang ft.
Tit quat: tit hét cac o-le.

quat S5 hai

quat sb ba

quat tit

Bang 5. M& GPIO @a cac chandang mv rong

Chéan GPIO Chéan GPIO
4 140 3 139
6 142 5 138
8 143 7 137
10 141 9 136
12 158 11 135
14 162 13 134
16 161 15 133
18 159 17 132
20 156 19 131
22 157 21 130
24 168 23 183

Hiéu dién thé cac chan éng mv rong diéu khién
dugc cia Beagleboarduoc thiét 1ap & dién ap 1.8V
khi bat, vaduoc kich 1én 5V dau radé diéu khién ro-
le. Cong My rong aia bo mch nhang la cac chan
GPIO @eneral purpose input/outputméi chan trong
rng Wi mot sd GPIO duoc cho trong Bng 5. Viec
diéu khién trén Ubuntuta dugc thiét 1ap trén k& thdng
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tép gia lap tai duong din /sys/class/gpiovsi trinh v V. CHI TIEU KY THUAT VA KET QUA THU
nhu sau: NGHIEM, PANH GIA

- Ghi gia ti N vao €p tin g lap /sys/class/gpio/  Hé théngdugc kiém chuin trong phong it nbi, e
exportdé giir quyén diéu khién mot chan c6 GPIO théng nhin dang khéng ph thudc vao théng & moi
la N. Néu thanh cdng (khi chafd chra b giit boi  truong nhr nhiét 46, do am. Thiét bi dugc kiém dinh
mot cheong trinh ndo khac),éthéng € tao ra nbt  véi 12 ngroi. Do dic thu v sy thayddi giong néi @ia
thu muc gia lap /sys/class/gpio/gpioMao @m cac mdi ngudi, ngudi thir nghiém duoc lya chon 1a ngroi
tép tin device power, uevent direction, subsystem c¢6 phrong ndr chuin mién Bic, d6 tudi tir 20 dén 60
vavalue tudi. Nguoi kiém tra khdng &m trong l§ co s dit ligu

- Ghi gia ti N vao €p tin gia lap /sys/class/gpio/ dé luyen e thong.

unexportkhi mubn giai phong qugn didu khién. Déi v6i cau thr nghiém, mbi cau dugc doc 10 Bn
Thue muc gia 1ap /sys/class/gpio/gpioNa cac &p  Véi tdc do néi binh throng. Gin or huéng din danh
tin bén trong & bi xoa. gia va trinh baydo khoéng dam bio do DLVN

131:2004. Saidcua thiét bi dugc danh gia théng qua
ti 1& sai Hng hyp cia nhoém ngoi kiém tra. T 1¢ sai
cua ndi nguoi duoc tinh theo cong tre:

- Ghi chi low vao €p tin g lap /sys/class/gpio/
gpioN/direction khi mudn thiét 1ap dién thé caa
chan & mac thap (0V).

- Ghi chii high vao €p tin gi lap /sys/class/gpio/ % =N/ Nwa @)
gpioN/direction khi mun thiét lap dién thé cia

i trongdd y la sai 6 thir caa ngroi tha i, N, 1a & lan
chan ¥ mic cao (1.8V).

sai (khdng phan Bi cau/tr diéu khién), va N, la
- D¢ doc tin higu vao tr chan, twéc hét can ghi  ting & 1an thi.
chuwi in vao €p tin gia lap /sys/class/gpio/gpioN/
direction saudé doc tin hiéu tr tép tin gia lap
/syslclass/gpio/gpioN/value

total

Sai $ cua thiét bi dugc danh gia theo cong tic sai
so binh quan quan plong (éc luong phrong sai) éa
nhom naroi thir nghiém:

Viéc doc/ghi vao cacép tin gia lap twong tr nha

2 . A N \ z A N
cic EpA tin t,ren dii;l thong tlu’c?ng, co tie dqu, t[uc Vo :tst\/zyiz N(N-1)
hién trén cac ngdn nglap trinh, hay qua cach =)
shell @a Linux.

)

i trongdd y,, la sai $ thr nghiém dia thét bi thir i, N

Dung chrong trinh hp trinh @n trén bo mch
nhingdé diéu khién bat/tit cac b-le dién thay vi Bm
tryc tiép cac nat & cia quit thong throng. Ngroi
dung ra énh cho clong trinh Bing cach néi it Cac hrdc tién hanh theo trinhytnhe sau:
trong cac cauéhh c6 §n vao microphone, nhdd moé
ta & trén. Viéc thu thip £ lieu am thanhduoc thyc
hién voi bo thu ntin tin higu am thanh khéng day
EM300G2 @a hédng SennheiseRiéu kién thu nin - Buéc 2: Kiém tra 1§ thong theo tng déi tuong
am thanhduoc thiét 1ap voi tin & ldy miu 8kHz, $ diéu khién. Két qua thir nghiém duoc ghi vao lang
bit cia miu 16, trugn tin bing séng radio UHFah két qua.
trong khang 518-554MHz.

la s thar nghiém, vat,, 1a ke s5 student €, =1,80 v6i
muc tin iy 90%, $ bac ty do 12— 1= 11).

- Budéc 1: Kiém tra hat dong két ndi cua e thong
VGi CAc plan tir didu khién.
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- Buéc 3: Uéc lrong sai § cia thiét bi theo cong
thirc (1) va (2).

Bang 6 Két qua thir nghiém

Ung dung Sai $ thir  |Tilé nhan dang
nghiém (%) ding (%)
Robot nign 5,59 93,15
Quat 8,33 91,67

Co sd dir liéu dungdé hudn luyén mé hinh nfn
dang dugc xay drg wi tong $ 62.846 cau éing noi,
trong duong Wi 32 giv hudn luyén. Két qua thur
nghiém véi 12 ngroi, nhe tong két trong Bing 6, cho
thiy ti 16 nhan dang dlng |a trén 90% va sab shi
nghiém dudi 10% Wi ca haitng ding robot nén va
quat. Thoi gian dap tng aia viéc nhin dang la dréi 3
giay.

VI. KET LUAN

Bai b&o nay trinh bay & h¢ théng trong tac
nguoi-may giao tép bing tiéng ndi caidat trén bo
mach nhung Beagleboard C4. DGwitwong tac gira
nguoi va he théng duoc thec hién trong modi teong
binh throng (c6 nhéu), néndé dam bao do chinh xéac
nhan dang, tin héu tiéng néi tr microphone c6 thean
dua qua khaudc & dé xir ly mot phin nhiéu saudd
moi dua vao o xir ly trung tam. B xa ly trung tam &
thuc hién cac céng vic nhr nang cao cit luong tiéng
ndi (giai nhidu), nkin dang tir diéu khién, phan tich va
thuc hién lénh diéu khién, dua ra pln hoi coa he
thdng Wi nguoi sir dung théng quauong tac king
tiéng noi. Ngoai ra & théng ding c6 kh ning diéu
khién cac thét bi ngaai vi, trao ddi théng tin \6i hé
thong khac théng quadag vao/ra hac cdng truyén
tin.

Trén @ s phan tich cac yéuao, tinh ring ky
thuat chi yéu aia k¢ tuong tac, nét nén tang phin
cing va pn mém cho ¢ thbng nhingda dugc xem
xét va fra chon cho fing tng ding ax thé. Hai sin
phim ttng ding |a robot nBn va qut didu khién bing
tiéng noéi da dugc phan tich, thit ké hé thong diéu
khién, va trén khai plrong phap ong tac fing tiéng
néi. Véi mdi san phim tng ding, bao caoing da dua

dmV-1, $ 9 (29), thang 6/2013

ra phrong phapdanh gia cht luong vado tin iy diéu
khién. Két qua cho thy hé théng trong tac giao fp
ngudi may king tiéng néi trén B thbng nhingda dap
rng 1t cac yéu au dit ra.

LOI CAM ON

Céng trinh trinh bay trong bai baaim trong
khuoén kib caa bé tai NCKH trong diém cip nha méc
ma $ KC.03.15/06-10 mang térNghién ¢u thiét ké
ché tgo céc thét bi va ke thong tr déng hoéa thong
minh 8¢ dung trong tac ngoi-may hing tiéng noi
trong diéu khien”.
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nhan bing tién § nam 2010 &i
Dai hoc Dayeh Pai Loan) ¢
co khi va tr dong hoa.

dar 3
D

Hién céng tacdi Vién nghién ¢u MICA, Dai hoc
Bach khoa Ha Bi.

Linh wrc nghién &u: méi tnirong trong tac va ém
thy, hé thong tr dong

bién thai co quan: 0438683087, 0986128481
Email: trung-kien.dao@mica.edu.vn

PHAM THI NGOQC YEN

Sinh rim 1959
Hién la Vién truong Vién
nghién «u MICA, kiém

Truong Bo mén Ky thuit do

va Tin hpc cbng nghip thuwc
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) Ha Noi.
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nguoi-may, thiét bi do ca nhan, méi tong cim thy.
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NGUYEN THI LAN H UONG

VHién la vién phé VEén bién,
dong thyi tham gia nghién eu
tai Vién nghién ¢u MICA, Pai
hoc Bach khoa Ha .

Linh wrc nghién @u hién nay:
tbng hyp thiét bi do, xx ly tin
hiéu dac biét tin hiéu do luong,
moi treong théng minh, rng

cam bién (khdng day)
bién thai co quan: 0438683087
Email: lan-huong.nguyen@mica.edu.vn
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