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Abstract

Recently, in the development of ITS(intelligent transport system),an
active research of stereo image processing system for vehicle safe driving
support that can recognize road condition by on-board camera has been
carried out. Affine transformation is used as one of the preprocessing
for using this technology. However, there is a problem that the high-
speed processing cannot be realized because Affine transformation needs
discontinuous memory accesses and this parallel data access function is
unsupported in current computer. To solve this probrem, this labora-
tory have proposed the oblique axis transformation that can perform a
parallel access function to Affine transformation and show that it can
almost satisfy accuracy requirement for measuring headway distances by
stereo matching. Moreover SIMD instructions of general-purpose proces-
sor needs to be improved although it is effective for speeding up of the
oblique axis transformation.

The research propose new SIMD instructions that can further speeding
up the oblique axis transmission, and designed a data path to support
these new SIMD instructions. Compared with the current x86 processor,
we showed that the number of steps is reduced to less than half by showing
the assembly language program of each geometric transformation.
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B 000OO0OOOOO Verilog

OO000000O0000000 SHIFT ALUOODOOODO Verilog O

gobobodgo

module SHIFT_ALU( srcl,funct,op,knd,res2,resl);

input [255:0] srci;

input [5:0] funct;

input  [3:0] op;

input [255:0] knd;

output [255:0] res2;

output [255:0] resl;

wire [2565:0] tmp;

wire [2565:0] tmp2;

assign tmp = f_alu(srcl, funct,op);

assign tmp2 = new_alu(srcl,funct,op);

assign resl = result_alu(tmp2,knd,op);

assign res2 = ex_alu(tmp,op);
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function [7:0] abs_o;
input [7:0] current;
input [7:0] reference;
logic [7:0] a,b;

logic s;

assign a = 8’hff ~ current;

assign {s,b} = a + 1’hl + reference + 9’h100;

assign abs_o = (s) ? (8’hff "~ b) + 1 : b;

endfunction

function [255:0] result_alu;
input [3:0] op;
input [255:0] tmp2;

input [255:0] knd;

case(op)

4°b1010:
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result_alu = tmp2 + knd;

endcase

endfunction

function [255:0] ex_alu;
input [3:0] op;

input [255:0] tmp;

case(op)
4’°b1010:
if (funct == 6’b001000)begin
ex_alu = tmp << 248;
end
else if (funct == 6’°b010000)begin
ex_alu = tmp << 240;

end
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else if (funct == 6°b011000)begin

exX_

alu = tmp << 232;

end
else if(6°b100000)begin
ex_alu = tmp << 224;
end
else if(6°b101000)begin
ex_alu = tmp << 216;
end
else if(6°b110000)begin
ex_alu = tmp << 208;
end
else if(6°b111000)begin
ex_alu = tmp << 200;
end
endcase
endfunction
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function [255:0] new_alu;
input [255:0] srci;
input [6:0] funct;

input [3:0] op;

case (op)
4°b1010:
if (funct == 6’b001000)begin
new_alu = srcl[7:0];
end

else if (funct == 6’°b010000)begin
new_alu = srcl1[15:0];

end

else if (funct == 6’°b011000)begin
new_alu = src1[23:0];

end

else 1f(6°b100000)begin

new_alu = srcl1[31:0];
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end

else if(6°b101000)begin
new_alu = srcl1[39:0];

end

else 1f(6°b110000)begin
new_alu = srcl[47:0];

end

else 1if(6°b111000)begin
new_alu = srcl[55:0];

end

endcase

endfunction

function [255:0] f_alu;
input [255:0] srci;
input [5:0] funct;

input [3:0] op;
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case(op)

4°b1010:

if (funct == 6’b001000)begin
f_alu = srcl >> 8;

end

else if (funct == 6’°b010000)begin
f_alu = srcl >> 16;

end

else if (funct == 6’°b011000)begin
f_alu = srcl >> 24,

end

else if (funct == 6’b100000)begin
f_alu = srcl >> 32;

end

else if (funct == 6’°b101000)begin
f_alu = srcl >> 40;

end

else if (funct == 6’°b110000)begin
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f_alu = srcl >> 48;

end

else if (funct == 6’°b111000)begin
f_alu = srcl >> 56;

end

endcase

endfunction
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