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We have developed a new checking system for dispensing of powder drugs employing two--
dimensional barcode symbology (2D-barcode). The 2D-barcode has high density and high
capacity of encoding over kilobyte of data per label. This capability is superior to the comm-
ercially based system using a linear barcode at the followings: (1) The 2D-barcode can hold
all of the necessary dispensing data; drug name, generic name, usual dosage and usual pre-
scribing limits. (2) No database files are required for necessary item data which can be
carried on the 2D-barcode. (3) The 2D-barcode is an error-correcting symbology designed
for the hospital applications where portions of labels can make handling useless. It performs
error corrections by making cal culations, if necessary, to reconstruct undecoded or corrup
ted portions of the symbol.
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A) Tllustrations of a typical linear bar code(NW-7)
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(B) Illustrations of a stacked bar code(PDF417)

Fig. 1.
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Illustration of the Specifications of Barcode Symbologies
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Black and white
pattern :

Bit sequence : 000101010001 1111 1

Width sequence: 3 11111 3 6
( X sequence)

(A) Structure of a codeword.

Data codeword

—_ V'
L0 Jdn-1ldn-2dn-d Ro
S T O 0 OO Al
TR . R2 |'S
________________________ S
. Data area 0
ol P
Lm- i [ d2 ] d1] do [ck1ck-dck-3ck-4Rm. 4
Lm-1 Error correction area c2|c1|co|Rm-1

f \ Check codeword — 7 /’ N

Left row indicator area  Right row indicator area
Start area Stop area

(B) Area partition of a stacked bar code symbol.

Fig. 2. Structue of a Stacked Barcode Symbol (PDF417)

Table 1. Specification of a Stacked Barcode (PDF417)

1. LAy 256 EPE S EAL = — F
- B, ATV T x
2. |RRTF—2E 925 2~ F v~ F (codeword)

OEXC =~ F (GElTF, WHXF) 1850
@ 15Y) ASCIL /3 AE~F 1108 .31 b
oHEav sy avE—~F 2725H7F

3. FhEYL-ALFME e (X)) 7.5 30 (0.191mm)
05X (Y~HE) 10.0 3 4 (0.254mm)

4, m—qVvIHrZx 147%7%h 248 (A 1ETD)
78S, vvALTH, FI, ¥ V71 vn
5. a2~ v~ FOH @1k DF 22—~ Fv—F Fhl, KK30

@ v EANMYOFE B3, K0
o= — =~ Fy~F 2
K=~ U — T 1

6. HKF—2¥WE OEXC =~ F (¥, HEXF) 2133(F/cm?
@31 FV/ASCIl Y5 A%~ F127.6 31 | [cm?
oy vE~LF 313.7H/cm?
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Fig. 3. Constitution of the Checking System Using a Stacked Barcode
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S1: Sparkling spot S2: Pressed sparkling  S3: Plain spot

spot
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S4: Pressed plain
spot

(A) Illustration of spot patterns.

L1: Plain line L2: Checking line
L5: Pin line L6: Crossing line

L3: Arc line

L4: Circle line

(" O

L7: Jagged line L8: Crossing over circle line

/S X A

L9: Dual spot line L10: Wavy line L11: Sickle typed line L12: Spinning line

(B) IMustration of line patterns.

(C) Liquid spot on the bar code.

T =

(D) Ink line on the bar code.

Fig. 4. Sample Stain Patterns on the Barcode Label
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Fig. 5. The Graph Shows the Relation between Security Level and
Correct Codewords (Characters) Number
The scattered points mean correct codewords by the meas-

urement for the stain test,
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