CNTT TRONG THH

MAY TINH VAN NANG CNN UM:

Nit fudng pht trien mai eda ¢ang ghé thing i

ay tinh dién tit ra doi da 60 nam va dang dén

gan gidi han vat ly vé kich thudc va toc do x{r

ly. Su ra doi cua may tinh van nang CNN UM

{Cellular Neural Network Universal Machine)
damo ra mdt hudng mai cho sy phat trién clia khoa hoc
tinh toan tiép can dén cac phuong thire xur ly, cam nhan
va hanh dong cla cac td chirc trong co thé sinh vat
song. _

Ta biét rang cac may tinh s& hién nay vé co ban ia
loai may logic vdi cac dir lidu rdi rac dugc ma hoa theo
hé& nhi phan. Tinh chat chung cla nd la kha nang thuc
hién thuat toan theo chuong trinh dugc luu trong bd nhé.
Day la loai may tinh van nang xu ly trén cac sd nguyén
{Universal Machine on Integers) hay con goi Ia may
Tunng (Tunng Machlne) Céc phép tinh co ban ctia nd la
cac phep s hoc va Ioglc Thuat toan fa cac chudi logic
cua cac phép tinh co ban nay S ra doi cua bong ban
dan nadm 1947 va cla cac vi mach tich hgp IC
(Integrated Circuity nam 1960 da tao ra cac may tinh s
co tinh thuc tién cao vdi gid thanh re va hién nay da trg
thanh mét loai hang hoa thong dung.

Trudc kia nhiéu ngqudi tuorng rang hoat dong cla may
tinh dién tu phan anh ¢o ché hoat déng cta bd nao con
ngudi. Tuy nhién hién nay van dé da tré nén rd rang 1a
noron va cac t& bao than kinh ¢6 co ché hoat dong hoan
toan khac. He noron tinh toan {Neuro Computmg)
thu'orng xt ly mang tin hiéu tuong tu (analog) ¢6 tinh lién
tuc vé thoi gian va bién do. Cau trdc gém nh|eu Iop 2D
CO Cac t& bao naron két ndi cuc bd trong mdi Iop va két
noi glua cac 1&p. CO 1ap no ron dugc tich hop vdi cac té
bao cam bién (sensing) hoac t& bao tac dong (actuat
ing). Cac noron hoat dong v0i d6 tré thay ddi va cb ca co
ché hoat dbéng dang sdng kich hoat Céc du liéu la cac
dong mang tin hiéu phy thude ca khong gian va/hoac
thoi gian. D& co thé ché tac duge hé théng dién ti ¢6
kha nang tinh toan tuong tu nhu hé no ron tinh toan nay,
ddi hoi ta phai thay déi vé kién tric may tinh, vé thuat
todn vé cdng nghé va kha nang xU ly song song cla
hang van hodc hang triéu bg xu Iy trén mot chip. May
tinh van nang CNN UM la mét giai phap mé dau cho loai
may tinh van nang xU ly dong mang dif liéu ddy tiém
nang nay.

Thoi gian qua mang noron t& bao CNN (Cellular
Neural Network) da dugc nhiéu nudc trén thé gioi dau tu
nghién clru nhu mét cdng nghé x y song song cyc
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manh da nang cé kha nang (ng dung trong nhiéu linh
vyc. Bai bao nay gioi thidu céu tric, kha nang va do
phire tap tinh toan cua may tinh da ndng CNN UM nhu
mét huong phat trién méi cla cong nghé thong tin va
nhiing kha nang da dang ung dung cho nhiéu bai toan
ma cac hé may tinh hién tai chua giai quyét dugc.

Sirphat trién cia may tinh dién ur

Céng cu tinh toan da dugc lodi nguoi phat minh ra
trén 6000 ndm tir khi con dlng cac ngén tay, vién soi,
ban tinh vv... dé tinh toan. Tuy nhién lich sit phat trién
clia may tinh dién tU chay theo chuong trinh thi chi méi
60 ndm nay.

Tién than cua may tinh dién t la may tinh st dung
ro le ddu tién do gido su Harward Aiken & dai hoc
Harward thiét ké va hang IBM ché tao nam 1941 mang
tén Mark |. May gom 760 000 ro-le, 800 km day néi va
thuc hién dugc phép cong hai so trong 1/3 giay. Téc d
nay qua cham do linh kién chuyén mach trang thai la ro
le ¢6 dd tré I6n nén xuat hién nhu cau phat trién linh kién
chuyén mach nhanh hon, va trén co s¢ linh kién chuyen
mach bat dau hinh thanh céc may tinh dién tf & cac thé
hé khac nhau.

May tinh str dung béng dén dién tr dau tién 1a may
EINAC gbm 18000 bong dén dién tu, 6000 cong tic va
1500 ro e ¢6 kha nang thuc hién 5000 phep céng trong
mét gidy, cdng suat tiéu thu 140 kW, co kich thudc dai
30m, rdng 1m, cao 3m va trong lugng ndng tGi 30 tan
Viéc lap trinh cho may tinh nay théng qua viéc két noi
cac day dan tuong t nhu cac téng dai dign thoai lic do.
Neumann Janos ngudi Hungary ndm 1944 tinh ¢¢ gap
ky su truong cla may tinh EINAC la Goidstine va da
duoc Goldstine gidi thidu vé hoat dong clia may EINAC.
Sau khi xem xét ki méy Neumann Janos da phat hién
ra cac chuong trinh may tinh cung c6 thé luu trong may
nhu cac so ligéu. Nhu vay ta c6 thé day cho may biét
phan biét dau 1a 1énh dau l1a di liéu va lap trinh cho may
chay theo chuong trinh luu trong bd nhd chir khdng pha|
bang cach noi day. Nam 1946 Neumann, Goldstine va
Burks da cong b phat minh vé cau tric clia may tinh
dién tir ¢ diéu khién theo chuong trinh nay. T 46 dén
nay cdc may tinh dién tr déu hoat déng theo nguyén ly
nay trén co so hé nhi phan tuong thich vai hai trang thai
déng - ma cua linh kién chuyén mach.

Nam 1947 ba nha khoa hoc My la W. H.Brattain, J. S
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p Barteen va W. Shockley da phat minh ra bong ban dan

tai phong thi nghiém Bel. May tinh dién ty thé hé 2
dugc ché tao bang bong ban dan véi bd nhé xuyen fer-
fite da co kich thude nhd hon nhidu lan so voi thé hé thir
nhat dung béng deén dién tu. Su phat trién tiép 1a cac vi
mach tich hgp IC (Integrated Circuit) véi do tich hop sé
bong ban dan trong chip ngay cang cao vao cudi thap ky
1960 cho ra doi cac may tinh thé hé 3 I cac may main-
frame va mini-computers. D&n nam 1971 bd vi xu ly dau
tién da duoc Intel ché tac mo dau cho cac may tinh ca
nhan IBM PC, Sinclair, Commodore ra ddi. Mat d6 tich
hop giai doan nay 1én dén hang trAm ngan bong ban dan
trén 1cm2,

May tinh dién tr thé hé 4, 5 da c6 nhiéu bd vi xut ly
va chay duoc nhiéu chuong trinh song song. Do phuc
tap cua cac chip ngay cang tang va téc dd tinh toan
ngay cang cao da dua cac may tinh dién tr truyén théng
dén gidi han vat ly vé kich thude va toc do xu ly.

Cac phép tinh co ban cia may tinh s6 hién nay 1a cac
phep s hoc va logic. Thudt todn (algonthrns) la cac
chubi fogic cua cac phép tinh co ban nay. Tur nam 1960
dén nam 2000 dd tich hop cua chip IC tang tu 1 bong
ban dan dén con s6 1 ty bong ban danfchlp Tuy nhién
vé cau tric va nguyén Iy hoat dong cua cac vi xu ly nay
khdng co gi khac so vdi nguyén ly cua Neumann Janos
dua ra tur nam 1946,

Su ra doicua cac vi mach tich hop rat Ion VLS| da
130 ra cac may tinh sb co tinh thuc tién cao vai gia thanh
re va hién nay da trg thanh mét loai hang hoa thong
dung.

Mac du vay cac may tinh hién dai ngay nay con gap
nhaeu kho khan trong mot sd bai todn ma cac sinh vat
song XU 1y rat don g|an nhu kiém soat di lai, an udng va
tim m0| vv... Do vay can phai cd mdt nguyén ly tinh toan
moi, cau tric mai dé tiép tuc nang cao duge kha nang
tinh toan va giai quyét dugc nhing van dé ma may tinh
dién t hién hanh chua giai quyét dugc.

Su ra ddi clia mang noron t& bao CNN da md ra mét
huéng méi cho su phat trién cla khoa hoc tinh toan tiép
can dén cac phuong thuc xu ly ciing nhu phuong thie
cam nhin va hanh ddng cua cac 1o chire trong co thé
sinh vat song

Nam 1993 Gido su Roska Tamas ¢ Vién Nghién ciu
May tinh va Tu dong héa Hungary va Giao su L. O.
Chua & dai hoc Berkeley My da cong bd nguyén Iy may
tinh CNN mai nay tai Vién Han lam khoa hoc Hungary.
Khéng lau sau gido su Angel Rodriguer Vazquez ¢
Seville Tady Ban Nha cung hop tac véi nhom CNN
Budapest-Berkeley va cho ra doi Chip CNN CP400 diu
tién nam 1995, danh dau mét hudng phét trién mai cla
may tinh dién .

_ Véi chip mang no ron té bac CNN-UM chuong trinh
van duoc luu trong bd nhd nhung cac phép tinh da duge
thuc hién song song trong méi trudng tin hiéu tuang tu.
N&m 1999 chip CNN v&i dau vao quang hoc ddu tién da
ra doi voi 4096 CPU co khd ning xu Iy dén 50000
anh/gidy. Téc do xu ly nay tuong duong vdi 9200 bd vi

xU by Pentium. Chip CNN 256x256 CPU dang duogc thiét
ké co 1di 64000 CPU cho cac ung dung gia dung cé kha
nang xu !y cac chure ndng ma hién nay chi dugc ung
dung trong cac may bay quan su hodc trong cac hé
théng xur ly dif liéu tai chinh quoc gia.

Viéc Iap trinh cho cac chip CNN duge thire hién qua cac
ma tran trong s6 két ndi cia mang noron té bao (A, B, z).
Céac ma tran nay duge thuc hién dong thdi trén toan mang
tao nén mét may tinh ¢ hé dang luc x Iy tin hiéu hdn hop
tuong ty -0 trong c& mién khong gian va thai gian.

Dé dé dang lap trinh cho chip CNN can co cac cong
cy phu hgp nhu ngdn ngir 1ap trinh bac cao, hé dieu
hanh. Cac cong cu nay da dugc Vién MTASZTAKI cua
Hungary phat trién va tao nén tang cho cac may tinh
CNN hoat ddng & chau Au, My va Nhat Ban. Vi cac
cdng cu ndy may tinh CNN ¢6 tdc do tinh toan toi Tera
OPS gap hang trdm Ian toc do xu ly cla cac may tinh
hién hanh.

Mang Noron ié hao CNN

Trude kia nhiéu ngudi tuong rang hoat dong cua may
tinh dién tu phan anh co ché hoat dong cua bd nédo con
nguai. Tuy nhién hién nay van dé da trg nén 5 rang la
noron va cac t€ bao than kinh ¢6 co ché hoat dong hoan
toan khac. Dai vdi cac may tinh s6 hién nay viée xu ly tin
hiéu am thanh, hinh anh, huang vi, tin hiéu tiép xuc la
nhitng van dé phuc tap doi hoi dé tinh toan I6n, nguoc
lai 6 cac sinh vat séng viéc xu ly cac chudi tin hiéu nay
lai rdt don gian. Tuong tu nhu valy cac tin hiéu trong t
nhién déu dudi dang lién tuc va cac “may tinh noron”
trong co thé sinh vét xu ly cac dong tin hiéu lién tuc nay
khong phai bang phugng phap sé hoa.

Hé naron tinh toan (Neuro-Computing) ¢ cac sinh vat
song thuong xu ly mang tin hiéu tuong tu (analog) c6 tinh
lién tuc vé thai glan va bién dg. Cau tric gdbm nhiéu 1op
mang 2D noron ¢ cac két ndi mang cuc bd (Iocal) la chu
yéu. C6 no ron duge tich hop voi cac té bao cam bién
(sensing) va te bao tac dong (actuatlng) Cac noron hoat
dong véi d tré thay ddi va co ca co ché hoat dong dang
song kich hoat. Cac dir liéu va su kién (event) fa cac mang
tin higu phu thutc ca khong gian vahoac thoi gian

R6 rang véi cac tinh chat co ban néu trén may tinh
s6 h|en nay kho co kha nang t|ep can dén kha ning xu
ly cua cac sinh vat song Pé co thé ché tao dugc heé
théng dién t 6 kha nang tinh toan tuong tu nhu hé
naron tinh toan, doi hoi ta phai thay dai vé kién tric, vé
thuat toan vé cdng nghé va kha nang XU Iy song song
cua hang van hodc hang triéu bd xur Iy trén mot chip.
Mang noron té bao CNN (Cellular Neural Network) la
mét giai phap md dau cho loai may tinh van nang xur ly
dong mang di liéu day tiém ning nay.

Kha nang umg dung cua CNN

Céc (ing dung clia cong nghé CNN c6 thé dugc chia
thanh hai nhém chinh:

e Cac ung dung XU ly anh toe db cao: Day l& nhom
Ung dung chu yéu trong nhiéu linh vue clia cuée séng P
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p ma cac hé camera thong thudng khong dap tng dugc.
o Cac ung dung doi hoi x ly dif ligu 1on trong thoi
gian thyc nhu: Giai phuong trinh vi phan dao ham riéng
(PDE), tao séng phi tuyén, x{r ly déng tin hiéu video (On-
the-fly analog video signal processing} v.v...
Mdt s6 (ing dung cia mang CNN theo cac linh vuc
ung dung dugc liét ké nhu sau:

Algorithm: flow-diagram,
templates and subroutines

v

[ Aipha source code ]
I

Alpha Compiler
s

Seript
macrocode
(AMC-like}

[ AMC {analogic maclune code) }

followed by interpreters

3 hd v

Simulator o - s Emulated

running on a | [CNN-UM chip) \CNN-UM chip inf | = .00

Pentism chip in CCPS Engine Board | | CNN-UM
maPC

Cée miic lap trinh cho may CNN-U I16i cia cdc sdn pham, cac
nhan, rubdng, vai... ngay trong qua trinh san xuat [6].

e Trong cac nganh cong nghiép:

- Phén tich bé mat nhan in, dét, phan tich két cau soi
(Texture analysis) tdc dd cao; Kiém tra cac 16i va vi tri

- Kiém tra bé mat (Surface inspection) trong cong
nghiép ché tao gaay nhdm, thép. Vi du nhu kiém tra cac
chd I'Ol cac chd rach, hong, nhiing ché nhan, cac vét
den cua glay cb thé duge nhan dang va xac dinh vi tri
trong qua trinh san xuat. Can nhan manh rang viéc kiém
tra ndy nay la kiém tra khong ti€p xdc )

- Phat hién anh sang cé thdi gian ton tai ngan (Light
Flicker Detection). Dung khi can kiém tra dd cach dién
cho st ¢ dién ap cao, cling nhu kiém tra xuét hién tia Ita
dién khi déng dién (Live spark plug inspection). Trong
nhing loai hinh cong viéc nay cac camera CNN c¢6 thé
phan loai tia ra dién véi tdc dd hon 50.000fps [6].

- Phan tich hinh dang va kich thude (Shape and size
Ana/ys;s) Kiém tra, phan loat so lugng Iorn cac vat nho
nhu cac vién thude, hat ngii cdc, hoa qua, cac dai 6c,
dinh &c, v.v... Trong mét mo hinh phan tich kiém tra cac
vién thude da tha nghiém toc dé c6 thé dat dén
15.000fps. Mot vi du nira cé thé dugc dua ra la tim cac
manh vun kim loai trong dau béi tron trong cac déng co
mdy bay van tai cd Idn. Trong qua trinh lam viée, tr cac
chi tiét truyén dong co khi ¢6 thé bong ra cac manh vé
ki loai. Can phan biét cac manh v& nay véi bot clia dau
chuyén déng bi tron va xac dinh s lugng ching. Tir dé
cho ra quyét dinh cdnh bao cho hé théng va quyét dinh
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¢ nén thay dau hay khdng. |

- Giam sat toc do va kich thudc cac vat chuyén dong
toc dd cao.

- Trong cbng nghiép ché tao 6 t&: Dung lam cac sen-
sor phan tich tinh hudng trong ché dd thai gian thuyc, lam
sensor thong minh diéu khién cac tdi khi bao vé, cac
guong chiéu hau thdng minh.

e Trong y té: i

Phan tich thdi gian thuc chudi DNA, dién tam do 2D
thai gian thue, dién tam d6 3D tryc tuyén {on - line), ché
tao mat nhan tao (du kién 2015 s& lam ra mit nhan tao
su dung cong ngh& CNN), xUc giac nhan tao v.v...

e Trong quén su

- Su dung trong cac thiét bj khéng ngudi lai _

- Cac hé nhan dang bam da muc tiéu di dong: C6 thé
thuc hién hgp nhat cac anh ttr nhiéu ngudn camera khac
nhau trong thai gian thue, phat hién muc tiéu di dong,
nhan dang da muc tiéu (MTT7T- Mullti Target Tracking)
[10] trong linh vyc giam sat va an ninh.

- Phan tich dia hinh (Terrain Analysis) thoi gian thuc
V.V...

Nghién ciiu vé mang Noron té bao CNN
o M6t s0 huéng nghién ciru CNN trén thé gi&i
Do tiém nang vé nang luc tinh toan va kha nang Ung
dung rong rai trong nhiéu linh vyc cla cudc sdng, cong
nghé CNN da ngay cang thu hit duge sy quan tam cua
nhiéu nha nghién cttu khoa hoc trén thé gidi. Cac hudng
nghten cuu trong thai glan toi vé cong nghé CNN van
bao gom ca ly thuyet va cong nghé, ca co ban va ung
dung. Cac nghfen clru co ban dang dugc chi y fa khao
satdd & &n dinh clia mang CNN nhiéu 18p, cac mang CNN
c6 tré, cac phuorng phap nhan dang trén co $G cac tinh
chat lan truyen cua song cac nghién cliu ve thiét ké cac
mau trong s6 tdi vu, cac phuong phap giai phuong trinh
vi phan dao ham riéng dung mang CNN vv_.. Lién quan
d@én linh vye cong nghé dang chi y nhat la viéc tich hop
chip CNN véi cac cam bién dia hinh (Topographic sen-
sor) nhu cam bién thi gidc, x(c gide, nhiét do va am
thanh cho ta cac may tinh cam bién (Sensor Computer).
Cong nghé CNN vdi thi giac va xiic giac nhan tao
Khi k&t hgp cam bién thi gidc véi mang noron té bao
ta dugc mdt chip vi xu Iy thi gidc la c6t 16i ciia may tinh
CNN thi giac. Khac véi cac camera théng minh hién
hanh, chip vi x{ 1y thi giac CNN ¢4 kha nang |ap trinh 10i
ting pixel cho cac bai toan xur ly anh phirc tap vai toc do
cao. Trudc day co ¢hé hoat dong d phan trong cla méat
con la van dé bi hiém ddi voi cac nha than kinh hoc.
Trong khi do cac ky su dién tr véi sir say mé kham pha
da phat trién mot sb mo hinh con nguoi bang cong nghé
ban dan. Ban chat cua cac md hinh nay la mang CNN
nhiéu Iop cb cac ket ndi cuc b trong ting Idp (la chlnh)
va mot s0 it két ndi gitra cac 16p. Cac lép mang CNN co
hé s6 song lan truyen va hang so thoi gian khac nhau.
Cac thyc nghlem véi md hinh mat 3 ldp vdi khoang 5
tham s6 két noi glua cac 1dp da cho ta kha néng tao hau
hét cac higu (g séng thudng gap.
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Cac mang cam bién xic giac thudng duoc ché tao
bdi cong nghé MEMS. Vigc két hop v&i mang noron t&
bao CNN cho phép tao ra nhiéu cam bién xic giac. Hé
thdng xte gidc & dau ngén tay chung ta cd cac mang
cam nhan vai mé hinh xuf iy 4 kénh. 4 kénh nay c6 cac
ddc tinh phu thudc khong gian - thoi gian khac nhau.
Van dé kho trong ché tao cam bién xuc giac 1a tai moi
diém cam Ung taxel (tactile cell) phai do dugc 3 thanh
phan cua vécto ap lyc tac dong lén diém db. Mé hinh
cam bién xdc giac CNN dau tién dugce nghién cu ché
tao tai Vién Vat ly va Vat liéu thudc Vién Han lam khoa
hoc Hungary bang cong nghé MEMS (6]

Su dung cong nghe FPGA cho ché tao cac mang
noron té bao ¢d kha nang tai cau hinh cing la mét
hudng néi tréi hién nay. Mang CNN tiau tién dugc ché
tao theo ¢dng nghé nay 1a md hinh mat nhan tao (retina)
vdi 10 Iop mang CNN.

Cac nguyén ly CNN trong quang hoc va cong
nghé Nano

Co ché hoat déng cuia mang noron & bao ¢6 nhiéu
diém tuong dong véi cac tinh chét giao thoa, lan truyen
cla anh sang dan ta dén y tudng ché tao cac may tinh
quang hoc. Ta biét trong quang hoc tac dong tuong quan
gilra hai nguon anh sang co the thuc hién dugc tuc thi ¢
téc do anh sang Néu mdt ngudn anh sang dong vai trd
nhu mdt mau ¢o kha nang Iap trinh va nguén tha hai la
chudi anh can x(r Iy ta s& c6 mot may tinh x( Iy anh quang
hoc. My tinh quang hoc dau tién POAC (Programable
Opto-electronic Analogic CNN Computer) da duoc ché tao
thur nghiém tai Budapest Hungary st dung 2 nguén laser
anh sang va mot phim (bacterio-radiopsine) tao nén mot
van anh sang cd kha nang fap trinh.

Co thé khang dinh kién tric xu ly cua mang noron té
bao sé dong vai tro quan trong trong cac hé nano co dién
tu. Ta ¢o thé sur dung céac cau tric nano than thién, cac
két ndi (ké ca MEMS va NEMS), va tich hop cac chirc
nang truyén théng (communication -vi du sur dung cac hé
truyen dir liéu khong day quang hoc MEMS) va chire nang
chap hanh (actuatlon) vao may tinh CNN. Nhu vay ta sé
c6 mét hé nano c6 kha nang cong sinh vai méi trudng qua
cac chirc ndng cam nhan, tac dong va truyén thong.

Dao tao vé mang no ron té bao

Mang no ron té bao da duoc dua vao chuong trinh
dao tao ¢ nhiéu trudng dai hoc hang dau & My, Nhat,
Tay Au, Hungary, Han Quéc, Bai Loan, Trung Quéc...
Nhiéu bé mén tinh toan no ron {Neuro Comput:ng) dugce
hinh thanh va dao tao céc bac dai hoc va sau dai hoc
ke cd dao tao thac sy va tién sy... Cac g:ao trinh dao tao
vé cong nghé CNN duoc soan thao cong phu va xuat
ban bang nhiéu thit tleng Hang nam s@ lugng sinh vién
tot nghrep cao hoc va tién sy vé mang no ron té bao
ngay cang tang voi nhiéu cong trinh nghién cuu dugc
cong béd trong cac hdi nghi quoc té vé CNN to chirc hang
nam ching to su phat trién khong ngung vé linh vuc nay.

» Mot sb két qua nghién ciru vé cong nghé CNN
o Vién CNTT ‘

Hon mat nam qua Vién Cong nghé théng tin da trién

khai cac nghién cltu vé cdng nghé mang noron té bao
trén co s0 hop tac qudc té qua dudng nghi dinh thu véi
Vién nghién clru may tinh va tu dong hoa cua Vién Han
lam khoa hoc Hungary (MTA SzTAKI). Vi su hd trg cua
Vién sy Roska Tamas thudc phdng thi nghiém tinh toan
noron va tuong tu sé cua Vién SzTAKI va 1a ngudi dong
phat minh ra may tinh CNN van ndng, Vién Céng nghé
thong tm da tiép can va lam chu dugc cdng nghé CNN
mdi mé nay. Cac két qua nghién cuu dat duoc thai gian
qua tap trung vao cac van dé sau day:

Vé nghién cuu co ban:

- Nghién clru vé& co sd toan hoc cua mang noron té
bao CNN, cau triic dong lyc hoc phi tuyén va do n dinh
toan cuc cua mang CNN.

- Nghién ciru cac mau ma tran trong lién két (A, B, z)
phuong phap thiét ké cac mau cho mang CNN

- Nghién cru cac phudng phap giai phuong trinh vi
phan dao ham neng sU dung mang naron té bao

- Nghién ctru cac phuong phap thu thap, nhan dang
va bam da muc tiéu di dong trong thdi gian thire sur dung
mang CNN )

- Nghién ciu md hinh mat nhan tao

- Nghién clru cac phuang phap thu thap va xu ly anh
toc db cao sur dung may tinh thi giac Bi-l.

Vé nghién cuu thuc nghigm;

- Nghlen cuu cac cong cu va phuong phap lap trinh
phat trién cac hé xU Iy anh téc d cao trén may tinh thi
giac CNN Bi-1.V.2

- Nghién clru phat trién cac mé hinh thu thap anh tac
do cao > 10000fps phuc vu cho nghién clru va dao tao:

+ Mo hinh cat mau va phan tich tia ra dién.
+ Mo hinh quan sat qua trinh nd.

- Nghién ctru thir nghiém qua trinh nhan dang s Iy

anh tée do cao:

+ M3 hinh nhan dang I6i thudc vién.

+ M& hinh nhan dang 1di dudng sat.

+ MG hinh nhan dang van tay.

Nghten cuu cac kha nang ung dung céng nghé
CNN va Bi-l trong céng nghiép va quéc phong.

Hién nay nhom nghién ctu vé cong nghé CNN da cb
hon 10 thanh vién trong do co 4 ngh|en clu sinh dang
ti€n hanh cac nghién clru co ban vé cong nghé CNN.
Vién da to chirc hdi thdo va seminar vé cdng nghe mai
nay va da duoc déng dao cac can bd chuydn mon trong
va ngodi vién quan tam.

Keét luan
Man noron t& bao da md ra mét hudng méi cho su
phat trién clia khoa hoc tinh toan. Day la mot linh vuc
khoa hoc cdng nghé mai me day trién vong cho da dang
L'mg dung Nghién ctu vé mang noron t& bao cho ta mét
kha nang kham pha ra cac co ché hoat dong cla cac t6
chirc trong co thé con ngucn va cac quy luat sy song
khac Vi su phat trién cla cong nghe céc ung dung
cua CNN sg gidi quyet nhiéu van dé ma cac hé may tinh
hién hanh chua giai quyét dugc. Vi cac tinh ndng vuot
{Xem tiép trang 67)
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» Kétluan vé sy khac nhau ciia cac loal sensd vél cac cau
triic khac nhau )
Bang so sanh su khac nhau cia mét s6 loai sensor

Sensor Type  I(inA) S(uv/00 SN Buie (nT)
Planar hall 10 13 1450 32
5V 10 87 442 54
GMR N 13 382 93
Hull 03 0.03-4 3-300 200
MTJ 1.0 10 114 202

Ta nhan thay rang sensg Hall mat phang chiém uu
thé hon so v6i cac loai khac va hinh 6 [a mot IC thiét ké
dua trén hiéu ng nay va duqc (rng dung trong sinh hoc

Hinh 6. Senso Hall mét
phang da duoc thiét ké
thanh mach tich hop
{IC} ung dung treng
cac chip sinh hoc

Sensg Hall mat phéng dé dang tich hop trong céc
chip sinh hoc va c6 thé thuc hién dé do cac hat tu chire
nang Dynabeads® M-280 Streptavidin {cac hat tu chire

nang dugc san xuat tai Buc va dugc ban thuong mai de
g dung trong y - sinh hoc) trong thiét bj tur truong cd
dinh.0d
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troi, mdt ngay khong xa cdng nghé CNN sé thay thé cac
ung dung cua cac may tinh hién hanh va tham nhap vao
cac hé nhing, hé co dién tI tao nén cic sdn pham va
hé thong thong minh ¢ nhirng chirc ndng xu Iy tuong tu
nhu con nguai.

Dé theo kip xu the phat trién clia cong nghé théng tin,
Viét Nam cling can sém dua chuong trinh ddo tao, ma
cac modn hoc mai vé tinh toan na ron, céng nghé mang
na ron t& bao vao cac trudng dai hoc cho cac bac dao
tao dai hoc va sau dai hoc. Dac biét can chi trong cac
nghién clru ¢o ban vé mang no ron t& bao trong giai
doan hién nay.d

Tai liéu tham khao
[11Leon G. Chua and Tamas Roska
Ceiiutar Neural Networks and Visual computing: Foundiions and Applications.
Cambridge University Press 2002.
2] Chua, L.C.and L.Yang
Cellular Neural Networks: Theory IEEE Transactions on Circuits and Systerns, 35, pp.1257 -
72,1988
[3]Chua, LO and L.Yang
Ceflutar Neural Networks: Appiications
IEEE Transactions on Circuits and Systems, 35, pp.1273-90, 1988,
[4] Taméas Roska
Celiiar Wave Computers for Brain-iike Spatial-Temporal Sensory Computing
IEEE Circuits and Systems Magazine, pp. 5-19, Second Quarter 2005.
[5] Chua, LO
The CNN Paracigm.

IEEE Transactions on Circuits and Systems, Vol. 40, No.3, pp.147-156, 1893.
[6] Akos Zarandy and Csaba Rekeczky
Bi-i: A Standalone Uttra High Speed Celtular Vision Syslem.
IEEE Circuits and Systems Magazine pp 36-45, Second Quarter 2005.
[7] Tamés Roska
Computatiomal and Computer Cornpiexily of Analogic Celtular Wave Computer.
Joumal of Circuits, Systems and Computers Vol., 12.pp.539-562,2003.
18] T. Poska, L.O.Chua, D. Welt. T.
Kozek, R Tetzlaft and F Duffer
Simuating Nonfinear Waves and Pariical Differential Equations viz CNN-Part I Basic
Techniques.
IEEE Trans.on Circuits ang Systems: Fundamental Theory and Applications Vol., 42, No.10,
pp.807-815, 1995.
19} T. Roska, LO.Chua, B, Woll. 7.
Kozek, R.Tatzlaff and F.Duffer
Simulating Nonlinear Waves and Partical Differential Equations via CNN-Part fi: Typicat
Exampies.
|EEE Trans.on Circuits and Systems: Fundamental Theory and Applications Vol, 42, No.10,
pp.816-820, 1995,
[101 Gargely Timar and Csaba Rekeczky
A Reat - Time Multi Target Tracking Systern With Robust Muli Channel CNN - UM
Algorithins.,
IEEE Trans.on Circuit and Systerns: Regular Paper Vol., 52, No.7, pp. 1358 - 1371, July
2005.
{11] Trén Viét Phong, Pham Thugng Cat
Mt 56 nghisn cuu vé md hink phong sinh hoc trong Finh Wi thi giac nhén tao
Béo cao tai HAi nghi Ca dién 1 t0an qudc 1n thir 3, Ha ndi 10/2006.
[12 Pham Dl Long, Pham Thigng Cat
Ung dlung cng nghé CNN (Celtular Neural Nenvon() trong Kiém tra nhanh dudng sat
B&o cao tai Hi nghi Co dién 1t toan qudc 1én thir 3, Ha ndi 10/2006.
[13] Leen O. Chua, Tamas Roska and Péter L. Venetianer
The CNIN is Universal as the Turing Machine
IEEE Trans.on Gircuits and Systems: Fundamental Theory and Applications Vol., 40, No.4,
pp.289-251. 1933,
[14] Tamas Roska and L.0. Chua
The CNN Universal Machine: An Anaiogic Array Computer
IEEE Trans.on Circuits and Systems: Analog and Digital Signal Processing Vol., 40, No.3,
pp.163-173, 1983,
[15] Tamas Roska , L.G. Chua, T. Kozek and A. Zarandy
CNN Universal Chips Crank up the Computing Power
IEEE Circuits and Devices: July 1996 po.18-28

5O 149 (77+78) 2007 Ty dong hda ngay nay | 47




