Pinh dang va diéu khién bup song (BFnBS: Beamforming and
Beamsteering) 1a k¥ thuat két hop cac tin hiéu vO tuyén tir mot tip hop cac
anten riéng biét dé tao ra mot hé anten twong dwong c6 blp séng (d6 thi
btrc xa) theo yéu cau. Bup song nay duogc diéu khién theo cac hudng khac
nhau trong khéng gian bang cac phuong phap diéu khién bang dién.
BFnBS la co so ky thudt cia cac anten thong minh Ung dung rong rai
trong céc linh vuc nhu Radar, Sonar, Thong tin lién lac, VO tuyén thién
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van, DO hudng, Dia chat hoc, Chuan doan va diéu tri trong Y.

Pé xuat hé thong phan cirng

Pé thiét ké cac hé anten thdng minh tng dung, ching toi dé xuat md hinh
thiét ké phan ctng cua hé thong BFnBS cho c4c anten thdng minh trong
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Hinh 1: So do khoi hé thong BFnBS cho cdc anten thong minh

Hoat dong: tin hi¢u cao tan thu duoc tur mang anten sé duogc chuyén Xuéng
trung tan (IF). Sau do, tin hiéu IF dugc chuyén doi sang tin hiéu s6 nho
khbi ADC. Tin hiéu s6 ndy dugc chuyén d6i xudng toc do6 phu hop véi
kha ning xt Iy va hiéu chuan. Tiép theo, tai BFnBS, hudng cua tin hiéu
can thu dugc xac dinh thong qua khoi DOA. Can ctr vao do, cac thuat toan
BF s& gilip khoi diéu khién BF tao ra cac trong s6 phi hop tdc dong vao
ting tin hiéu thu dugc tir ting phan tir anten sao cho tin hiéu tong hop thu
duoc tai dau ra I3 tét nhat tai kh6éi BF. Cudi clng tin hiéu thu dugc s&
duoc dua téi khdi xir Iy tin hiéu bang gdc dé thu duge théng tin chinh xéac
ma bén phat da gui di.

Tuong (g nhu trén, qua trinh phat tin hiéu dién ra theo chiéu nguoc lai.
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Hinh 2: Phan tir anten duwoc thiét ké: a) Hinh dnh va thong sé ciia
phan tir anten; b) Tang ich va suy hao phan hoi cua phan tir anten,
C) Xay dung mang anten tir phan tir anten don

Thiét ké va thue thi khoi BFnBS trén FPGA

Nghién ctru va ing dung thuat toan BFNBS thich nghi LMS trén mo6 hinh
hé anten thong minh. Két qua minh hoa trong hinh 3.
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Hinh 3: Bo BFNBS su dung thudt toan LMS cho /¢ anten thong minh
8 X1 ULA: l4i bap chinh i goc 30°; dar “diém khdng” tai cac goc -45°,
0%, 50° (dwwong cham) S0 vdi do thi birc xa goc (dwong tron).

Thiét ké phan cung bd BFnBS va kiém chung hoat ddng trén phan mém
Xilinx system genernator nhu hinh 4:

Step_size

m The beamforming software
Reset o i :
. . | Seo_se
Signal generator | 0 ﬁ i SYSTEM
e T I i GENERATOR
Dimcal l l o] Tmt i
Danas Dmic ! l l | Dot im_rs ot L
- Er=s 1] i P, e(n)_soft | |
DS Sest l | l l o] Dt m_ims
- it I [ = i
za:; bl T | AN o ::: 4&9[”}_{‘|ﬁ—er Sco 2
e [ g - pe
Reset puise The beamforming design in VHDIL
I e r——
| : : : 1 —I-l I |—l" Slep_Size -
1 *[in |—>|re=t_weignis | din} | |
1 DUl —»| L
I +——[n f—{oes=a . Gaewa;ﬁz y(n)_hard
il
e TR o U e
Scopet g L S s =
- Scoped
.,i In |—p Cata_ns
.,: In |—|- Cata_nd
*| In Ceta_ins
[T emcom| s oul—
*| in Caka_in& Gateway Cutl
Hinh 4 e
| In Ceta g
GAeway 9

a) Tin hiéu ciia 8 kénh dau vao

Vertex 5 Resource Used | Available | Percentage
Number of ) , 0
Slice Registers 88 32640 1%
Number of LUTs 1918 39640 S0t
Number of Occupied
Slices 660 8160 8%
Number of bonded au1 450 o
10Bs 0
lk' trén xudng dudi: tin hiéu tham chiéu (d(n)), tin hiéu dau ra (y(n)) vd sai s ciia bg thiét képn Number of SP48Es 25 288 804

Hinh 5: Két qud md phéng thiét ké bo BFnBS trén Xilinx system
generator va thong so khi thiec thi trén FPGA
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Két luan

M6 hinh hé thong phan cing dé dinh dang va diéu khién bap séng cho cac
anten thong minh duogc dé xuat va thiét ké. Bé xuat nay co thé dugc dung
cho cac hé thong truyén thong vo tuyén nhu truyén thong di dong, rada,
Wifi phat dinh huéng.
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