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Tém tit: Trong linh vwe théng tin, k§ thuat hdn loan
da dwoc Gng dung dé xiy dung cdc hé thong truyén thong
an toan. Trong cac hé théng nay, thong tin dwoc bao mit
nho vio cic dic diém van dong hdn loan khong c¢6 chu ky
va su phu thudc nhay cim vao diéu kién khoi dong caa cac
hé hén loan. Trong bai bio nay, ching t6i giéi thiéu mot
phuong phap truyén thong an toan sir dung khéa dich hdn
loan. Chung toi cling da phan tich va xay dwng cong thirc
danh gia hiéu suit cia phuong phiap nay trong truong
hop sit dung chudi hén loan logistic map 1. Céc két qua
mé phéng chirng to tinh diing diin ciia phép phén tich.

_ Tir khéa : ky thugt hon logn; khéa dich hon logn; chuéi
hon loan logistic map1

I. GIOI THIEU

Ly thuyet hdn loan, mot nhanh cia ly thuyét vé cac
hé phi tuyén thi vi dd dugc nghién ctru siu trong nhiéu
thap ky qua. Trong [1], Poincare da quan sat va dua ra
nhitng cong bd quan trong dau tién vé trang thai hén
loan trong hé thong dong phi tuyén (Nonlinear
dynamical system).

Néam 1963 Lorenz da phan tich dbi luu cua tang khi
quyén sir dung mo hinh phi tuyén bac 3[2]. Nghién ciru
cua Lorenz da chi ra nhitng ddc diém quan trong cua h¢
thdng hdn loan. Thir nhat 13 tinh chat van dong khong
c6 chu ky: duong di chuyen cua h¢ thong trong mat
phing pha khong di vao bat ky diém cb dinh _hay quy
dao c6 chu ky nao khi thoi gian van dong tién toi vo
cung Thir hai, hé hon loan la mot h¢ xac dinh, nghia 1a
n6 khong co cac thong sd thong ké xac suit. Pay la
diém khac nhau quan trong gitra h¢ thong hdn loan va
hé théng nhidu véi 'qua trinh ngau nhién. Van dong bét
thuong trong hé thdng hdn loan dugc tao ra do tinh phi
tuyen bén trong né chir khong phal do nhiéu. Thr ba la
sy phu thudc nhay cam véi cic didu kién khéi dong:
duong di chuyén xuat phat tir cac didu kién khoi dong
c6 sai khac nhau rét nho (gan nhu 1a nhu nhau) s€ phan
tach rat nhanh theo luat s6 mil tao ra cic quy dao di
chuyen hoan toan khac nhau. Nghién ctru nay thiic day
cac nghién ctru tmg dung hdn loan trong cac chuyén
nganh k¥ thuat khac nhau.

Trong linh vuc thong tin, cdc nghién ctru ing dung
ky thuat hdn loan dwoc phat trién kha nhanh. Nghién
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clu ung dung hon loan trong nén tin hi¢u da dugc deé
Xuét trong [3], ung dung hén loan nham giam nhiéu c6
cung giai tan [4][5], ddc biét daco rat nhiéu nghién ctru
ung dung trong linh vue truyén thong an toan. Tron
dleu ché tuong tu, ky thuat mit na hdn loan di dwoc dé
xuat [6][7][8][9]. Trong phuong _phép nay, thong tin
dugc nhung vao trong tin hiéu hdn loan va truyén di;
phia phat tai tao lai thong tin nho viéc tao hé thong hon
loan dong bd v6i phia thu. Tuy nhién phuong phap nay
gap nhleu khé khan boi viéc dong bd hé thong hdn loan
14 van @& kho khan.

Cac phuong phap didu ché s6 hon loan ciing da
dugc dé xuét, trong diéu ché bién ddi khoa hon hop nhi
phan, tin hiéu hon loan mang nang lugng bit khac nhau
duoc sur dung dé truyen thong tin nhi phan [10, 11, 12,
13, 14, 15].Giai diéu ché cd thé tuong quan hodc khong
tuong quan. Trong giai diéu ché tuong quan phia thu
chira ban sao cua thong tin hé thong may phat hén loan.
Tuy thudc vao tin hi¢u dugc truyén di, mot trong cac
ban sao ndy s& dong bd véi tin hidu nhan dwoc va tin
hi€u con lai s€ khong duge ddng bd hoa ¢ dau thu. Do
d6 bo thu s& biét thong tin bit truyen di.béi voi cac may
thu khong tuong quan, yéu cau cac tin hiéu hon loan
duoc truyen phai cd céc nang lugng bit khac nhau (tirc
la cac murc thong tin khéac nhau cho céc bit thong tin "1"
va "0"). Do do, bang cach so sanh nang luong bit véi
ngudng quyét dinh (hoat dong gidng nhu mot bo loc
phu hop), ching ta c6 thé dé dang khoéi phuc cac bit
thong tin ban dau duoc truyén di.

Trong bai bdo nay chung t6i gi6i thi€u hé théng
truyén thong an toan st dung khoa dich hén loan. Ching
toi cling phén tich va danh gia hiu nang cua h¢ thong
truyén thong nay trong trudng hop st dung chudi hon
loan roi rac Logictic map 1.

Phan tlep theo cua bai bao duge t6 chirc nhur sau : Phan
2 theo gidi thi€éu md hinh truyen thong khoa dich hdn
loan va phan tich cac dic tinh ciia ham hdn loan rdi rac
loglctlc map 1. Phan 3 _phan tich va danh gia hiéu nang
BER cua hé thong. Phan 4 trinh bay nhing két qua md
phong va thao luan. Cubi cing 1a phan két luan.
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II. MO HINH VA TIN HIEU
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Hinh 1: M6 hinh truyén thong khoa dich hén loan

Diéu ché khoa dich hdn loan sir dung chudi tin hi¢u
hén loan véi cac ning lugng bit khac nhau dé truyén
thong tin nhi phén. Néu bit di liéu thw i 1 o; =+1, thi
chudi hén loan gl dugc phat di, néu bit dir liéu thu’ 10y
= -1 thi chudi hon loan g2 dugc truyén di. Trinh ty hdn
loan cho CSK gl va g2 c6 thé dugc tao theo ba cach
khéc nhau. Phuong phap ddu tién: st dung hai may phat
hon loan khac nhau. Phuong phép thir hai: tao ra hai
trinh tu sir dung cac diéu kién ban dau khac nhau cua
cung mot bo tao hdn loan. Va phuong phép cudi cing:
hai chudi dugc tao ra béi ciing mot bo tao hon loan véi
cung diéu kién ban ddu nhung dwoc nhan véi hai hing
s0 khac nhau. Trong bai bao nay, ching toi da st dung
phuong phdp cudi cung dé tao ra hai chudi hdn loan.
Mb hinh truyén thong khoa dich hdn loan dwoc thé hién
0 hinh 1.

Trong mo hinh nay, hai chudi hon loan c6 lién quan
g2 = —gl. Gia str ching ta chi xtr ly h¢ nhi phéan, trong
d6 dau hiéu cua tin hidu nhi phén duoc sir dung dé xéac
dinh chu01 hén loan, do d6 d4u ra cta b phat co thé
duogc viét du6i dang

Sk = %8k (1)

Trong pham vi bai bao nay chung t6i s dung ham
logictic map 1 cho chuoi hon loan g(t). Ham logictic
map 1 biéu diéu bdi cong thirc sau
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Hinh 2. Dang séng biéu dién ctia logictic map 1

Ham mat d6 xac suat PDF cua g(t) dugc xac dinh nhu
sau [11]
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Tai phia thu, cic tham sb ciia hé théng hdn loan va
diéu kién ban dau duoc s _dung dé tao tin hiéu song
mang ¢ may phat phai c6 san tai may thu dé tao ra tin
hiéu tham khao giong hét & may phat va may thu giai
diéu ché thong qua sy twong quan lién két.( coherent
correlation).

Tinh an toan cua h¢ théng thong tin nay nho vao dac
tinh khong_ thé dy doan va nhay cam voi diéu kién dau
cia ham hén loan g(t). Néu bén thu khong c¢6 cac tham
s6 ctia ham hén loan n6 khong the tao ra tin hi¢u tham
khéo twong quan dé giai diéu ché.

III. PHAN TiCH VA DANH GIA

DPéi vé6i loai bod thu tuong quan, dau ra bd tuong
quan zi cua bit thtr i dugc cho boi
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trong do ™% T 13 tin hi€u nhan dugc trong moi
truong AWGN trong

2B 1a s6 miu hdn loan st dung dé truyén 1 ky hiéu nhi
phan.

Bay gio chung ta co:

2Bi 2Bi
z, =0 g]%+ o glkhk
k=2B0-iy+ " k=2B(1-i)+ )

BER cua hé théng c6 thé duoc xay dung nhu sau:
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Trong truong hop st dung ham logictic map 1 cho
chudi hdn Jgan. Thay (4) (5) gao biéu thirc (17) ta co

(18)

IV. KET QUA MO PHONG VA THAO LUAN

Ching t6i da tién hanh mo phong khoa dich hdn
loan. Hinh 3 the hién két qua mo phong tin hi¢u diéu
ché va giai diéu ché khoa dich hon loan d6i ximg voi
chudi hon loan logictic map 1, s6 mau hdn loan cho 1
bit f=20.
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Hinh 3. Két qua md phong diéu ché/giai diéu ché sit dung khéa dich
hon loan véi B=20.
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Hinh 4. Két qua mé phong hidu suat BER vdi cac truong hop p khac
nhau.

Ta c6 thé nhan thay [3 cang 16n hiéu suit cia CSK
cang t6t. Mat khac, khi gia tri B nho, mot sy tang nhe 3
cling lam ting dang ké hiéu suit. Tuy nhién trong
truong hop B 16n (50-100), sy tang giam P khong anh
huong nhi€u dén hiéu suat.

V. KETLUAN

Trong bai bdo nay ching t6i da gidi thiéu mé hinh
truyén thong su dung khoa dich hon loan. Chung t0i
cling da phan tich va dua ra biéu thic danh gia hiéu suat
cua phuong phap ndy trong trudng hop chudi hdn loan
duoc st dung la ham logictic map 1. K€t qua mé phong
da khang dinh tinh dung dan cua két qua phan tich. Cac
két qua nay cho thay viéc tdng cuong bao mat 16p vat ly
ctia hé théng truyén thong str dung khoa dich hon loan
la mot phuong phap c6 tinh kha thi cao.

TAI LIEU THAM KHAO

[1] S. H. Strogatz,
Applications To Physics,
Westview Press, 2001

Nonlinear Dynamics And Chaos: With
Biology, Chemistry, And Engineering.:

[2] E. N. Lorenz, "Deterministic nonperiodic flow," Journal of the
Atmospheric Sciences, vol. 20, pp. 131-140, 1963

[3] H. Dedieu and M. J. Ogorzalek, "Nonlinear approach to signal
coding and compression," in European Conference on Circuit Theory
and Design (ECCTD’99), Stresa-Italy, 1999, pp. 58-61

[4] Z. Jaké and G. Kolumban, "Carrier generation for chaotic
communication by fourth-order analog phase-lock loop," in
International Symposium on Nonlinear Theory and its Applications
(NOLTA'98), Crans-Montana, Switzerland, 1998, pp. 827-830

[5]1 E. J. Kostelich and T. Schreiber, "Noise reduction in chaotic time
series data: A survey of common methods," Physical Review E, vol.
48, pp. 1752-1763, 1993

[6] L. Kocarev, K. Halle, K. Eckert, and L. O. Chua, "Experimental
demonstration of secure communication via chaotic synchronization,"
International Journal of Bifurcation and Chaos, vol. 2, no. 3, pp. 709-
713, 1992

[7]1 E. J. Kostelich and T. Schreiber, "Noise reduction in chaotic time
series data: A survey of common methods," Physical Review E, vol.
48, pp. 1752-1763, 1993

[8] N. F. Rulkov, M. M. Sushchik, L. S. Tsimring, and A. R.
Volkovskii, "Digi-tal communication using chaotic-pulse-position
modulation," IEEE Transactions on Circuits and Systems, vol. 48, no.
12, pp. 1436-1444, 2001.

[9IM. M. Sushchik and et al., "Chaotic pulse position modu-lation: a
robust method of communicating with chaos," IEEE Communication
Letters, vol. 4, no. 4, pp. 128-130, 2000.

[10]Y--S. Lau and Z. M. Hussain, “A new approach in chaos shift
keyingfor secure communication,” in Proc IEEE International
Conference onlnformation Technology and Applications 2005,
Sydney, Australia, July2005.

[11]E. C. M. Lau, C. K. Tse, M. Ye, and S. F. Hau, “Coexistence of
chaos-based and conventional digitalcommunication systems of equal
bit rate,”IEEE Trans. Circuits and Systems, vol. 51, pp. 391-408, Feb.
2004.



[12]F. C. M. Lau and C. K. Tse, “Coexistence of chaos-based and
conventionaldigital communication system,” in Proc IEEE ISCAS,
vol. 3, pp. 11I-204- 11I-207, may. 2003

[13]G. Kolumban, “Theoretical Noise Performance of Correlator-
BasedChaotic Communications Schemes,” IEEE Trans. Circuits and
Systemsl: Fundamental Theory and Applications,, Vol. 47, No. 12,
2000.

[14]G. Kolumban, M. P. Kennedy, Z. Jako, and G. Kis, “Chaotic
communications with correlator receivers: theory and performance
limits,” in Procof the IEEE, vol. 90, pp. 711-732, 2002.

[15]A. Abel and W. Schwarz, “Chaos CommunicationsUPrinciples,
Schemes,and System Analysis,” Invited paper in IEEE Proc, Vol. 90,
No. 5, May2002.






