
 1 function result = vit_dec_hdl4print(enc_data, m, n, k, nu, state, generator, tb_length, radix, bitwise)
 2 %function result = vit_dec_hdl(enc_data, m, n, k, nu, state, generator,
 3 %tb_length, radix, bitwise)
 4 %only support k = 1 now
 5 %radix = 2: radix-2 ACS; radix = 4: radix-4 ACS
 6 
 7 %param
 8 global branch_metric tb_ram counter2b_wr counter2b_tb counter2b_dec counter6b counter6bn tb_state dec_state decode_tmp;
 9 
10 enc_length = length(enc_data);
11 if  enc_length ~= radix
12     disp('err length');
13 end;
14 r = log2(radix);
15 hamm_calc_index = (dec2bin([0 : 2^(n*r)-1]',n*r) - 48)*(2^bitwise-1);
16 hamm_dist = zeros(1, 2^(n*r));
17 branch_metric_calc = zeros(radix, state); 
18 decision = zeros(1, state); 
19 decision_bi = zeros(state, r);
20 hamm_temp = zeros((n*r), 2^(n*r));
21 wr_addr = counter2b_wr*tb_length + counter6b;
22 tb_addr = counter2b_tb*tb_length + counter6bn;
23 dec_addr = counter2b_dec*tb_length + counter6bn;
24 
25 %Forward ACS Unit
26 input_temp = dec2bin(enc_data, bitwise) - 48;
27 
28 %Hamming distance calculation
29 for cnt_ham = 1 : 2^(n*r)
30     for cnt_ham1 = 1 : (n*r)
31         hamm_calc_index_tmp = dec2bin(hamm_calc_index(cnt_ham, cnt_ham1), bitwise)-48;
32         hamm_temp(cnt_ham1, cnt_ham) = bin2dec(char(xor(hamm_calc_index_tmp, input_temp(cnt_ham1, :))+48));
33     end
34     hamm_dist(cnt_ham) = sum(hamm_temp(:, cnt_ham), 1);
35 end;
36 
37 %Add 
38 for cnt1 = 0 : state-1
39     for cnt2 = 0 : radix - 1
40         branch_metric_index = mod(cnt1*radix+cnt2, state);
41         hamm_dist_index = next_state_output(branch_metric_index, cnt1, generator, nu, radix, n);
42         branch_metric_calc(cnt2 + 1, cnt1 + 1) = branch_metric(branch_metric_index + 1) + hamm_dist(hamm_dist_index + 1);
43     end;
44 end;
45 
46 %Compare and Select 
47 for cnt1 = 0 : state-1
48     [branch_metric(cnt1 + 1) decision(cnt1 + 1)] = min(branch_metric_calc(:, cnt1 + 1));
49 end;
50 decision_bi = dec2bin(decision-1, r) - 48;
51 
52 %Write ram
53 tb_ram(:,[wr_addr+1:wr_addr+r]) = decision_bi;
54 
55 %Backward Traceback
56 tb_ram_index = bin2dec(char(tb_state+48));
57 tb_temp = tb_ram(tb_ram_index+1, [tb_addr:-1:tb_addr-r+1]);
58 tb_state = [tb_state(1+r:end), tb_temp(end:-1:1)];
59 dec_ram_index = bin2dec(char(dec_state+48));
60 result_temp = tb_ram(dec_ram_index+1, [dec_addr:-1:dec_addr-r+1]);
61 dec_state = [dec_state(1+r:end), result_temp(end:-1:1)];
62 
63 
64 if  counter6b == 64-r
65     counter2b_wr = mod(counter2b_wr + 1, 4); %4 ram design
66     result = [result_temp, decode_tmp];
67     decode_tmp = [];
68     dec_state = tb_state;
69 else
70     result = [];
71     decode_tmp = [result_temp, decode_tmp];
72 end;
73 counter2b_tb = mod(counter2b_wr + 3, 4);
74 counter2b_dec = mod(counter2b_wr + 1, 4);
75 
76 counter6b = mod(counter6b + r, tb_length);
77 counter6bn = tb_length - counter6b;
78 
 


