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TOM TAT KET LUAN MOI CUA LUAN AN

- D& xuat mot phuong phap tinh toan ham logarithm nhi phan dua trén xap xi
phan doan tuyén tinh déu véi cac hé sb tdi vu nham dat duoc sai s6 xap xi nho. Ngoai
ra, cOn st dung moét bang LUT dé bl sai s6 nham tang do chinh xac. Trén co s&
phuong phap d& xuat mot kién trdc tinh toan logarithm nhi phan cia mét sé 16 bit
dau vao di duoc dua ra va thyc thi trén FPGA va ASIC. Cac két qua thyc thi cho thay
bo chuyén doi loarithm nhi phan dat duoc hiéu qua vé tai nguyén va téc do;

- Pé xuat mot phuong phép cai tién cho tinh toan ham sin @ng dung cho bo t6
hop tan so truc tiép dua trén ki thuat xap xi phan doan tuyén tinh déu két hop véi
bang LUT. Phuong phap dé xuat tap trung vao cai thién ty 1é nén sin-LUT cuaa bo
chuyén do6i pha-bién do trong DDFS. Cac két qua thuc thi da cho thay kién tric dé
Xuat dat duoc hiéu qua vé mat tai nguyén;

- Bé xuat mot phuong phap tinh toan cac ham toan hoc duoc tng dung pho bién
trong xur ly tin hiéu so dya trén Xap Xi hai mac, mac xap xi thir nhat dya trén phuong
phap xap xi phan doan tuyén tinh déu va muac xap xi thir hai 12 budc xap xi ham sai s6
gay ra boi mac dau tién theo phuong phap xap xi phan doan tuyén tinh c6 ddi xang.
Cac thuc thi mot sb ham toan hoc dién hinh theo phuong phéap dé xuat da cho thay hiéu
qua vé toc do.

- Pé xuét mot phuong phap tinh toan cac ham toan hoc dya trén tinh toan ngau
nhién két hop Véi Xap Xi phan doan tuyén tinh déu. Dua trén phuong phap nay 9 ham
toan hoc sir dung pho bién trong tng dung xu ly tin hiéu s6 va mang no-ron da duoc
thuc thi. Bong thoi, mot kién trdc chung cho tinh toan nhiéu ham toan hoc dua trén
phuong phap dé XUAt cling dugc thiét ké va thyc thi. Cac két qua tong hop trén FPGA
va ASIC cho thay hiéu qua cia phuong phap dé xuat so véi cac nghién ciu tuong tu.
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SUMMARY OF NEW CONTRIBUTIONS OF THE THESIS

- Proposed a method for the hardware implementation of the binary logarithm
function based on piecewise linear approximation with optimal coefficients to
achieve a small approximation error. In addition, one LUT is used to compensate the
approximation errors to increase the accuracy. Then, the hardware architecture for the
16-bit binary logarithm generator was proposed and implemented on FPGA and
ASIC platforms. The implementation results show that the binary logarithm converter
can improve the hardware resource efficiency and computation speed;

- Proposed an improved method for the sine function implementation and
applied for direct digital frequency synthesizer based on piecewise linear
approximation combined with LUT. The proposed method focuses on improving the
sine-LUT compression ratio of the phase-to-amplitude converter in DDFS. The
Implementation results show that the proposed architecture achieves good hardware
resource efficiency;

- Proposed a method for calculating typical mathematical functions in digital
signal processing based on two-level approximation approach. The first
approximation level is based on the linear approximation method. The second level is
the approximation of the error function caused by the first level by the symmetric
linear approximation method. The implementation results of some typical
mathematical functions with the proposed method has shown the speed improvement;

- Proposed a method for calculating mathematical functions based on stochastic
computing combined with piecewise linear approximation. Based on this method, 9
mathematical functions commonly used in digital signal processing and neural
network applications have been implemented. At the same time, a general
architecture for computation of different mathematical functions based on the
proposed method is also designed and implemented. The implementation results on
FPGA and ASIC show the effectiveness of the proposed method in comparison with
other studies.
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