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-- Entity:  TFG_ROW_INTERPOLATION
-- File: TFG_ROW_INTERPOLATION.vhd
-- Author: Luis Miguel Gonzalez Berrocal

-- Naming Conventions

-- active low signals: " n"
-- clock signals: "clk", "clk_div#", "clk_#x"
-- reset signals: "rst", "rst_n"
-- generics: "C_*"
-- user defined types: " TYPE"
-- state machine next state: "* ns"
-- state machine current state: " cs"
-- combinatorial signals: "* com"
-- pipelined or register delay signals: "*_d#"
-- counter signals: " _cnt*"
-- clock enable signals: " _ce"
-- internal version of output port: .
-- device pins: " pin"
-- ports: "Names begin with Uppercase"
-- processes: "* PROCESS"
-- component instantiations: "<ENTITY_>I_<#|FUNC>"
-- registers: "* REG"
library ieee ;
use ieee . std_logic_1164 . all
use ieee . std_logic_unsigned Call g
use ieee . numeric_std .all ;
entity TFG_ROW_INTERPOLATIONs
generic (ADDRESS_WIDTH cinteger = 11,
ADDRESS_HEIGHT vinteger = 11;
IMSE_EXTRA_PRECISION_BITS : integer = 4
INTER_RESIZE_COEF_BITS integer = 11;
SHIFT . integer = 22);
port (Clk in std_logic ;
Rst_n in std_logic ;
Pixel_even in std_logic_vector (7 downto 0);
Pixel_odd in std_logic_vector (7 downto 0);
Dst_width in std_logic_vector (31 downto 0);
Shifted_scale_alpha in std_logic_vector (31 downto 0);
Shifted_scale_beta in std_logic_vector (31 downto 0);
Row_cnt in std_logic_vector (ADDRESS_HEIGHT - 1 downto O
);
Image_scaling_state in std_logic_vector (3 downto 0);
Row_interpolation_state : out std_logic_vector (2 downto 0);
Embedd_xofs out std_logic_vector (ADDRESS_WIDTH - 1 downto O
);
Embedd_yofs out std_logic_vector (ADDRESS_HEIGHT - 1 downto
0);
Internal_address out std_logic_vector (ADDRESS_WIDTH - 1 downto O
);
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Pixel_out
end TFG_ROW_INTERPOLATION;
architecture Behavioral
-- constants

constant UPPER : std_logic_vector
IMSE_EXTRA_PRECISION_BITS - 1 downto

out std_logic_vector

of TFG_ROW_INTERPOLATIONs

(31 - INTER_RESIZE_COEF_BITS -
0) := ( others =>"'0%;

constant LOWER : std_logic_vector (INTER_RESIZE_COEF_BITS +
IMSE_EXTRA_PRECISION_BITS - 1 downto 0) := ( others => '0Y;

constant IMSE_RESIZE_COEF_SCALE : integer := to_integer (unsigned
LOWER));

-- TFG_RESIZE_EMBB_1
signal  alpha_even, alpha_odd :

-- TFG_RESIZE_EMBB_2
signal  beta_even, beta_odd :

-- TFG_HRESIZE_KERNEL_1
signal  pixel_hinter :

-- TFG_ROW_BUFFER_1

signal

signal internal_address_com :

signal  pixel_hinter_even :

-- counter

signal dx : std_logic_vector

signal  inh_x, rst_dx_n :

-- delay dx

signal  dx_di1, dx_d2, dx_d3, dx_d4, dx_d5, dx_d6 :

ADDRESS_WIDTH - 1downto O0);

-- delay alpha

signal alpha_even_d1, alpha_odd_d1, alpha_even_d2, alpha_odd_ d2 :
std_logic_vector (15 downto 0);

signal  alpha_even_d3, alpha_odd_d3 : std_logic_vector (15 downto

-- state machine

std_logic_vector

std_logic_vector

ram_internal_enable, write_internal_enable :

std_logic_vector

std_logic_vector (15 downto 0);
(15 downto 0);

(31 downto 0);

std_logic ;
std_logic_vector
(31 downto 0);

(ADDRESS_WIDTH - 1 downto 0);
std_logic ;

std_logic_vector

type state_ TYPE is (sO, sl, s2, s3, s4, sb, s6, s7);
signal  current_state : state_ TYPE := sO;
-- multiplexor
signal sel : std_logic ;
component TFG_ROW_BUFFER
generic  (SIZE : integer = 11,
WORD :integer := 32);
port (Clk . in std_logic
Rst_n : in std_logic
Ram_enable : in std_logic
Write_enable : in std_logic ;
Address : in std_logic_vector (SIZE - 1 downto O0);
Data_in . in std_logic_vector (WORD - 1 downto 0);
Data_out out std_logic_vector (WORD - 1 downto 0));

(7 downto 0));

(UPPER & '1' &

(ADDRESS_WIDTH - 1 downto 0);

0);
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begin

end component ;

component TFG_RESIZE_EMBB
generic  (SIZE integer = 11;
IMSE_EXTRA_PRECISION_BITS : integer = 4
INTER_RESIZE_COEF_BITS integer = 11);
port (Clk . in std_logic ;
Rst_n in std_logic ;
D in std_logic_vector (SIZE - 1 downto O0);
Shifted_scale : in std_logic_vector (31 downto 0);
Embedd_ofs out std_logic_vector (SIZE - 1 downto O0);
Coef_even out std_logic_vector (15 downto 0);
Coef_odd out std_logic_vector (15 downto 0));

end component ;

component

port (Clk
Rst_n
Pixel_even
Pixel_odd
Alpha_even
Alpha_odd
Pixel_hinter_out :

end component ;

TFG_HRESIZE_KERNEL

in std_logic ;

in std_logic ;

in std_logic_vector
in std_logic_vector
in std_logic_vector
in std_logic_vector
out std_logic_vector

component TFG_VRESIZE_KERNEL

generic  (SHIFT : integer := 22);

port (Clk . in std_logic ;
Rst_n in std_logic ;

Pixel_hinter_even :
Pixel_hinter_odd
Beta_even
Beta_odd
Pixel_out

end component ;

TFG_RESIZE_EMBB_1 :
generic map (SIZE

INTER_RESIZE_COEF_BITS

port map (Clk
Rst_n

D

in std_logic_vector
in std_logic_vector
in std_logic_vector
in std_logic_vector
out std_logic_vector

TFG_RESIZE_EMBB

(7 downto 0);

(7 downto 0);

(15 downto 0);

(15 downto 0);
(31 downto 0));

downto
downto
(15 downto
(15 downto

(7 downto

(31
(31

0);
0);
0);
0);
0));

=> ADDRESS_WIDTH,
IMSE_EXTRA_PRECISION_BITS => IMSE_EXTRA_PRECISION_BITS,

=> CIk,
=> Rst_n,
=> dx,

Shifted_scale => Shifted_scale_alpha,

Embedd_ofs
Coef_even
Coef_odd

TFG_RESIZE_EMBB_2 :
generic map (SIZE

INTER_RESIZE_COEF_BITS

port map (Clk
Rst_n

D

=> Embedd_xofs,
=> alpha_even,
=> alpha_odd);

TFG_RESIZE_EMBB

=> INTER_RESIZE_COEF_BITS)

=> ADDRESS_HEIGHT,
IMSE_EXTRA_PRECISION_BITS => IMSE_EXTRA_PRECISION_BITS,

=> CIk,
=> Rst_n,
=> Row_cnt,

=> INTER_RESIZE_COEF_BITS)
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Shifted_scale => Shifted_scale_beta,

Embedd_ofs => Embedd_yofs,
Coef_even => beta_even,
Coef_odd => beta_odd);
TFG_HRESIZE_KERNEL_1 : TFG_HRESIZE_KERNEL
port map (Clk => CIKk,
Rst_n => Rst_n,
Pixel_even => Pixel_even,
Pixel_odd => Pixel_odd,
Alpha_even => alpha_even_d3,
Alpha_odd => alpha_odd_d3,

Pixel_hinter_out => pixel_hinter);

TFG_ROW_BUFFER_1 : TFG_ROW_BUFFER
generic map (SIZE => ADDRESS_WIDTH,

WORD => 32)

port map (Clk => CIKk,
Rst_n => Rst_n,
Ram_enable => ram_internal_enable,
Write_enable => write_internal_enable,
Address => internal_address_com,
Data_in => pixel_hinter,
Data_out => pixel_hinter_even);

TFG_VRESIZE_KERNEL_1 : TFG_VRESIZE_KERNEL

generic map (SHIFT => SHIFT)

port map (Clk => CIKk,
Rst_n => Rst_n,
Pixel_hinter_even => pixel_hinter_even,
Pixel_hinter_odd => pixel_hinter,

Beta_even => beta_even,
Beta_odd => beta_odd,
Pixel_out => Pixel_out);

delay PROCESS : process (Clk, Rst_n)
begin
if (Rst_.n = '0) then
dx_dl <= ( others => '0Y;
dx_d2 <= ( others => '0Y;
dx_d3 <= ( others => '0Y;
dx_d4 <= ( others => '0Y;
dx_d5 <= ( others => '0Y;
dx_d6 <= ( others => '0Y;
alpha_even_di1 <= ( others => '0);
alpha_odd dl1 <= ( others => '0Y;
alpha_even_d2 <= ( others => '0);
alpha_odd d2 <= ( others => '0Y;
alpha_even_d3 <= ( others => '0);
alpha_odd d3 <= ( others => '0;
elsif (Clk = '1' and Clk'event) then

dx_dl <= dx;
dx_d2 <= dx_di;
dx_d3 <= dx_d2;
dx_d4 <= dx_d3;
dx_d5 <= dx_d4;
dx_d6 <= dx_d5;
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alpha_even_d1 <= alpha_even;
alpha_odd_d1 <= alpha_odd;

alpha_even_d2 <= alpha_even_d1,
alpha_odd_d2 <= alpha_odd_d1;
alpha_even_d3 <= alpha_even_d2;
alpha_odd_d3 <= alpha_odd_d2;

end if ;
end process ;

counter_PROCESS :
begin
if (rst.dx_n ="'0) then
dx <= ( others => '0Y;
elsif (Clk = '1' and Clk'event)
if (inh_x = "'0") then
dx <= dx + 1;
end if ;
end if ;
end process ;

signals_PROCESS :
begin
case current_state is
when s0 =>
ram_internal_enable <=

write_internal_enable <= '0';

inh_x <= '1%

sel <= "0}
de lectura/escritura de ram

Row_interpolation_state
estados de TFG_ROW_INTERPOLATION

rst_ dx_n <= '0

when sl =>
ram_internal_enable <=

write_internal_enable <= '0';

inh_x <= '1%
sel <= "1
Row_interpolation_state
rst_ dx_n <= '1

when s2 =>
ram_internal_enable <=

write_internal_enable <= '1';

inh_x <= '0"
sel <= "0}
Row_interpolation_state
rst_ dx_n <= '1

when s3 =>
ram_internal_enable <=

write_internal_enable <= '0';

inh_x <= '1%
sel <= "0}
Row_interpolation_state
rst_ dx_n <= '0

when s4 =>
ram_internal_enable <=

write_internal_enable <= '0';

inh_x <= '1%

process (Clk, rst_dx_n)

process (current_state)

"000"

"001"

"010"

"011"

-- enable de ram

-- enable de escritura en ram
-- inhibicion de cuenta de dx
-- multiplexor de direccion

-- numeracion de los

-- reset contador dx
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sel <= "0}
Row_interpolation_state <= "100" ;
rst_ dx_n <= 'l
when s5 =>
ram_internal_enable <= '1'
write_internal_enable <= '0';
inh_x <= '0"
sel <= "1}
Row_interpolation_state <= "101" ;
rst_ dx_n <= '1
when s6 =>
ram_internal_enable <= '0"
write_internal_enable <= '0';
inh_x <= '1%
sel <= "1
Row_interpolation_state <= "110" ;
rst_ dx_n <= '1
when s7 =>
ram_internal_enable <= '0"
write_internal_enable <= '0';
inh_x <= '1%
sel <= "1
Row_interpolation_state <= "111"

rst_ dx_n <= '0
end case ;
end process ;

state_ PROCESS :
begin

process (Clk, Rst_n)
if (Rst_.n = '0) then
current_state <= s0;
(Clk = '1' and Clk'event)
case current_state is
when s0 =>
if (Image_scaling_state =
current_state <= sl,;

elsif then

else
current_state <= s0;
end if ;
when sl =>
para fila even
if (Image_scaling_state =
current_state <= s0;
(Image_scaling_state =
current_state <= s2;

elsif

else
current_state <= sl,
end if ;
when s2 =>
de pseudo fila even
if (dx_d5 >= Dst_width - 1)
current_state <= s3;
else
current_state <= s2;
end if ;
when s3 =>
contador

-- reset
"0001" ) then
-- espera
"0000" ) then
"0100" ) then
-- obtencion
then
-- reset del
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329 current_state <= s4;

330 when s4 => -- espera
para fila odd

331 if (Image_scaling_state = "0111" ) then

332 current_state <= sb;

333 else

334 current_state <= s4;

335 end if ;

336 when s5 => -- obtencion
de pseudo fila odd y fila destino

337 if (dx_d6 >= Dst width - 1 + 2) then

338 current_state <= s6;

339 else

340 current_state <= sb;

341 end if ;

342 when s6 => --
sincronizacion

343 current_state <= s7;

344 when s7 => -- reset de
contador

345 current_state <= sl;

346 end case ;

347 end if ;

348 end process ;

349

350 with sel select

351 internal_address_com <= dx_d5 when '0',

352 dx_d4 when '1',

353 (others => '0) when others ;

354

355 Internal_address <= internal_address_com;

356

357 end Behavioral;

358

359
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