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Abstract Two-dimensional PDF417 bar code has a wide range of use and has a storage capacity to compress
a large amount of data. With these characteristics, PDF417 has been used in various ways to prevent the
forgery and alteration of important information in documents. On the other hand, previous decoding methods in
PDF417 barcode are slow and inefficient because they simply employ the standard specifications of AIM
(Association for Automatic Identification and Mobility). Therefore, this paper propose an efficient and fast
algorithm of decoding PDF417 bar code. As a result, the proposed decoding algorithm will be more faster and
efficient than previous methods.
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Begin

1: imagedata:=

2 LOAD_DECODED_IMAGE_GATA(file);
3 height := imagedatal0;

4: width = imagedatal1l;

50 decodelmage =

1) AIM(Association for Automatic Identification and Mobility) :
A W o84 71& &34 AT AAE oS 7
Al 79 3. HiEE= 9 RFID 5ol W3t 23 Al
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6 CREATE_BLANK_IMAGE(height, width);
7 for i€ (1, ..., height) do

8 for jE( .., width) do

9 location =i * height + j;

10: value := imagedata [location;

11: value = value << 5;

12 endfor

13:  endfor

14:  SETPIXEL_VALUE(decodelmage, i, j );

End
[Fig. 11 Algorithm of decoding the bit shift
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[Fig. 2] Structure of PDF417 barcode
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Algorithm, of image processing in PDF417

Stepl: Receive input image;

Step2: Convert color image into gray image;
Step3: Convert the gray image into binary image;
Stepd: Apply filter to the binary image;

Stepd: Localize barcode image;

Step6: Rectify the barcode image;

O
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[Fig. 3] Rectification of Distorted Barcode
image:

(a)Distortion of PDF417 Image (b)Rectification of PDF417
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©HA12: Start & Stop Pattern 2 Row Indicator ¥
& AA
F WA dAE d4YE ntas ouAdA Start &
Stop Pattern 2 Row Indicator 58 A Aste Ao &
AFAQ A4S [Fig. 419 2t
int getCodeword(int x) //x=Codeword value

Begin
1: if (The first symbol is a start pattern?) then

2 Move to the next Symbol;
3 if (The next symbol is a left indicator?) then
4: Move to the next Symbol;
5: endif;

6: endif;

7: int num{] = new int(8l;

8 num(0] = x / 10000000;

9 num[1] = (x / 1000000) % 10;
10: num(2] = (x / 100000) % 10;
11: num(3] = (x / 10000) % 10;

122 numl4] = (x / 1000) % 10;

13 num[5] = (x / 100) % 10;

14 numl6] = (x / 10) % 10;

150 numl7] = x % 10;

16: int clusternumber = (num[0] - num(2]

17: + num(4] - numle] + 9) % 9

18 int 4 = clusternumber / 3;

19 for 5€(0, 1, ..., symboltable.length) do
20: if (x == symboltablelillj}) then

21 return j;
22: endif;

23 end for

24: retun - 1;
End

[Fig. 41 Algorithm of removing the start and
stop patterns, and row indicator from
bar code
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void checkindicator()

Begin
1= for i=(1,2, ..., (Datacodeword.length—1)) do
2 switch (DataCodeword[il == 900) do
3 case 901: // byte mode
4 case 924: // byte mode
5 call byteMode(next.DataCodewordlil);
6: break;
7 case 902: // nummeric mode
8 call numericMode(next.DataCodeword[il);
9: break;
100 case 900: // text mode
11: default:
12: call textMode(Datacodewordli]);
13 endswitch
14: endfor
End

[Fig. 5] Algorithm of checking the indicator
from data codeword
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int TextMode()
Begin
1 if (DataCodeword > 900) then
2 ClusterValue = 900;
3 retum - 1;
4 endif
5 TextCodeword[2+ClusterValue]
:= DataCodeword/30;
TextCodeword[2«ClusterValue +1]
:=DataCodeword%:30;

6:

7: sClusterValue++;
8 if (TextCodewordl0] <
9 call alpha();

10:  else then

11: int yll = new intltextlength - 1%;

26) then

12: for 5€(0,1, ..., y.length) do

13 ylil = textlj + 15;

14: endfor

15: if (TextCodeword[0] == 27) then

16: call lowerly); //Move to lower area.
17: else if (TextCodeword[0] == 28) then
18: call mixed(y);//Move to mixed area.
19: else if (TextCodeword[0] == 29) then
20: call punctuation(y);/punctuation area
21: endif

22:  endif

231 retun O;

End

[Fig. 6] Algorithm of decoding in text mode
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int ByteMode()
Begin

if (DataCodeword = 901 or 924) then

1:

2: ClusterValue = 900;

3 return —1;

5t endif

6: if (DataCodeword[1] == 901) then

72 for i€(0,1, ..., (DataCodeword.length/6)) do

8 for 5€(0,1,...,5) do
Add (DataCodeword((i * 6) + j] * 900 +

9 DataCodeword((i*6)+j+1]) to
temp10Codeword

10: endfor

11:  endfor

12: endif

13: else if (DataCodeword[1] == 924) then

14 for i€(0,1,..., (DataCodeword.length/6)*5) do
add (temp10Codeword % 256) to

temp256Codeword(il;
16:  endfor
17: endif
18: retun 0;

[Fig. 71 Algorithm of decoding in byte mode

Journal of Digital Convergence | 289



O[x+&

PDF417 HIZEO0|AM HIO|E TEYKES| 14 C|FYE L12E

[Fig. 71914 Hlo]E RE=67)9] dlo|e] Z=¢= gk

o7 5719 B2 xR 9007 H(steps5~9)2 =
e s 261 H o7 WA (stepsl0~12)3te] 5742
e Atsict

Dta Codeword 517F17+3)

E-Cl1 [ E-Cl0
gjdti Cluster Clus; gjdtz Cluster Clust
words Sequence Value | words Sequence Value
Dlo] 21113144 D[12] 21123611
Dl1] 15141311 D(13] 31114232
Di2] 11151512 D(14] 31123421
DI3] 43111412 DI15] 21141152
Di4] 21511142 Dl16] 21136211
DI5] 32114132 DI17] 23621211
Di6] 11432222 DI18] 14232212
DI7] 31136211 DI19] 14232212
DI8] 14221232 DI20] 14232212
D9 11333213 DI21] 11611124
DI10] 21241511 Di22] E:C
Dl11] 121132 Di23] E:C
webd HlolE REe et o] ZEsE @
(Cluster Value) 5715 7HAaL 6719 =AARE A8 4

ATk B thE-o) 57 S E grell thef ofee] vk

Ahge ol AEA0 1 Ang A

= =

o~
+ 1

L

(((134 <900+ 461) < 900+ 860) < 900 + 248) X 900 + 599 =
88,254,165,823,799

88,254,165,823799 / 256° = 80 + 293,235,601,719
293,235,601,719 / 256* = 68 + 1,177,825591
1,177,825591 / 256% = 70 + 3,420,471

3420471 / 256% = 52 + 12,599

12599 / 256! = 49 + 55

55/ 256" =55+ 0

Yl 570e] wlole] mES= gt AT 286208 @
3 powmz ASCH eoleln Fom thew P,

A9 me} o] FAYR FA2E ¢
sk HE ‘PDF417@Google.com’®] Z=AH K-S 9]
ATt

(o}
o,
(o
re
o
1N
KU
(n
°

-10

=

}
o >~
= T X»

>

3.2.3 XX 2E
SRR = (numeric mode):= 902 A A} ==
|5 1719 2= 295709 EA= xdd 5 ¢l

of mEH= A5E As g

int Numeric()
Begin
1: if (DataCodeword > 902) then
2 ClusterValue = 900;
3 return -1;
4: endif
5 for i€ (0,1, ..., DataCodeword.length) do

Add (DataCodewordli}<900 +
DataCodeword|i+1]) to DataCodeword[i+1];

7: endfor
8 for i< (0,1, ..., (DataCodeword.length—1)) do

Add (DataCodeword[dataCodeword.lengthl. At(i+1))
to Texti}

10: endfor
11: retun 0;

End

[Fig. 8] Algorithm of decoding in numeric mode
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