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Lavrenchuk S.V., Kotsyuba A.Yu., Shostak M.S. Current trends in the development of QR code technologies and 
their generation algorithms. The article describes the latest trends in the development of QR codes, in particular, some QR CMS 
have been analyzed. The algorithm for reading a QR code is described in detail, an example of using the DelphiZXIngQRCode 
library is given. 

Keywords: QR-code, QR-generator, QR-code reading algorithm, QR CMS, ZXIng. 
 

. Qr-  ( . Quick Response – )  
 

. : ,  
, , , , .  

,  ,   QR-  
,  ,  ,  ,   

.  
; , , , , ;  

, -
.  Qr-  (  « »). 

, , ,  
. ,  

, , -
. ,  Qr-  

,  
. ,  

, . 
,   ( ,  ,  

, ).  
, ,  

. 
.   Qr-  

,  [1],  
 Qr-  [2], , 

 Qr-  POS- ,  
.  QR-  

 [3], -
 QR-  [4, 5]. Qr-  

 [6],  [7],  [8], ,  
  [9] 

 QR  CMS  –   QR  .   
 , , : 

- https://creambee.ru – , : 
-  QR- ; 



 " : , , "  
, 2019.  35 

 

 
© ., ., . 
 

147 

-  QR- ; 
-  QR- ; 
-  QR- ; 
-  QR- ; 
-  ( ) QR- ; 
-  QR ; 
- . 

 14  
,  ( . 1) 

 

                 
)                                                     )                                                       ) 

 1 –  QR- ,  Creambee 
 

. 1 ( )  QR- , , 
.  1  ( )  –   QR- ,  ,  . 2.  

. 
 

       
 2 –  QR- ,  Creambee 

 
https://www.qr-code-generator.com – , . 
https://qrcode.trustthisproduct.com –  

, , .  
,  QR-

,  ( , , ) ,  
.  



 " : , , "  
, 2019.  35 

 

 
© ., ., . 
 

148 

.  
-

.  
. 

, . 1. 
 

 1 –  QR CMS  
    

https://trustthisproduct.com 0 ( ) 589 $/  4989 $/  
https://creambee.ru  70 $/   145 $/   413 $/  
https://www.qr-code-generator.com 60 $/  150 $/  450 $/  
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: 01001011 01110011 01101101 00110100 00110001 
01001011 – 75 – K 
01110011 – 115 – s 
01101101 – 109 – m 
00110100 – 52– 4 
00110001 –49 – 1  

,  QR-  “Ksm41”. 
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 “2” ( . 11) ,  “1”,  
 –  “0”, . 

. 11 : 
6 3 1 02 2 2 2 64 8 2 1 75 K  
6 5 4 1 02 2 2 2 2 64 32 16 2 1 115 s  
6 5 3 2 02 2 2 2 2 64 32 8 4 1 109 m  
5 4 22 2 2 32 16 4 52 4  
5 4 02 2 2 32 16 1 49 1 

, , ,  
 QR- ,  https://qrcode.tec-it.com/ru,  QR-Code API 

. ,  
 QR- :  Libqrencode   ZXING.   Delphi   C++  

Builder Han-soft Corporation  2D Barcode VCL .  
ZXING (“Zebra Crossing”) – ,  QR-

,  Java, .  
, : ZBAR library, QRCodeReaderView, QRGen, . 

 Rad  Studio  10.3   QR-  
 ZXING,  DelphiZXIngQRCode, uml-  
. 12. 

 
   ::DelphiZXingQRCode

TMaskUtil

GetDataMaskBit(...)

TMatrixUtil

FMatrixUtilError : Boolean
MatrixUtilError

CalculateBCHCode(...)
ClearMatrix(...)
EmbedBasicPatterns(...)
EmbedDarkDotAtLeftBottomCorner(...)
EmbedDataBits(...)
EmbedHorizontalSeparationPattern(...)
EmbedPositionAdjustmentPattern(...)
EmbedPositionDetectionPattern(...)
EmbedPositionDetectionPatternsAndSeparators(...)
EmbedTimingPatterns(...)
EmbedTypeInfo(...)
EmbedVerticalSeparationPattern(...)
FindMSBSet(...)
IsEmpty(...)
MakeTypeInfoBits(...)
MakeVersionInfoBits(...)
MaybeEmbedPositionAdjustmentPatterns(...)
MaybeEmbedVersionInfo(...)
BuildMatrix(...)
Create(...)

TBlockPair

FDataBytes : TByteArray
FErrorCorrectionBytes : TByteArray

Create(...)
GetDataBytes(...)
GetErrorCorrectionBytes(...)

TGenericGF

FExpTable : TIntegerArray
FGeneratorBase : Integer
FInitialized : Boolean
FLogTable : TIntegerArray
FOne : TGenericGFPoly
FPolyList : of TGenericGFPoly
FPrimitive : Integer
FSize : Integer
FZero : TGenericGFPoly

CheckInit(...)
Initialize(...)
AddOrSubtract(...)
BuildMonomial(...)
Create(...)
CreateQRCodeField256(...)
Destroy(...)
Exp(...)
GetGeneratorBase(...)
GetZero(...)
Inverse(...)
Multiply(...)

TEncoder

FEncoderError : Boolean
EncoderError

Append8BitBytes(...)
AppendAlphanumericBytes(...)
AppendBytes(...)
AppendKanjiBytes(...)
AppendLengthInfo(...)
AppendModeInfo(...)
AppendNumericBytes(...)
ApplyMaskPenaltyRule1(...)
ApplyMaskPenaltyRule1Internal(...)
ApplyMaskPenaltyRule2(...)
ApplyMaskPenaltyRule3(...)
ApplyMaskPenaltyRule4(...)
CalculateMaskPenalty(...)
ChooseMaskPattern(...)
ChooseMode(...)
Encode(...)
FilterContent(...)
GenerateECBytes(...)
GetAlphanumericCode(...)
GetNumDataBytesAndNumECBytesForBlockID(...)
InterleaveWithECBytes(...)
TerminateBits(...)
Create(...)

TReedSolomonEncoder

FCachedGenerators : TObjectList
FField : TGenericGF

BuildGenerator(...)
Create(...)
Destroy(...)
Encode(...)

TECBlocks

ECBlocks : TECBArray
ECCodewordsPerBlock : Integer

Create(...)
Create(...)
Destroy(...)
GetECBlocks(...)
GetECCodewordsPerBlock(...)
GetNumBlocks(...)
GetTotalECCodewords(...)

TBitArray

Bits : of Integer
Size : Integer

EnsureCapacity(...)
AppendBit(...)
AppendBitArray(...)
AppendBits(...)
Create(...)
Create(...)
Get(...)
GetSize(...)
GetSizeInBytes(...)
SetBit(...)
ToBytes(...)
XorOperation(...)

TGenericGFPoly

FCoefficients : TIntegerArray
FField : TGenericGF

AddOrSubtract(...)
Coefficients(...)
Create(...)
Destroy(...)
Divide(...)
GetCoefficient(...)
GetCoefficients(...)
GetDegree(...)
IsZero(...)
Multiply(...)
MultiplyByMonomial(...)

TVersion

AlignmentPatternCenters : of Integer
ECBlocks : of TECBlocks
ECCodewords : Integer
TotalCodewords : Integer
VersionNumber : Integer

ChooseVersion(...)
Create(...)
Destroy(...)
GetDimensionForVersion(...)
GetECBlocksForLevel(...)
GetTotalCodewords(...)
GetVersionForNumber(...)

TDelphiZXingQRCode

FColumns : Integer
FData : WideString
FElements : T2DBooleanArray
FEncoding : TQRCodeEncoding
FQuietZone : Integer
FRows : Integer
Columns
Data
Encoding
IsBlack
QuietZone
Rows

GetIsBlack(...)
SetData(...)
SetEncoding(...)
SetQuietZone(...)
Update(...)
Create(...)

TErrorCorrectionLevel

FBits : Integer
Bits

Assign(...)
Ordinal(...)

TByteMatrix

Bytes : T2DByteArray
FHeight : Integer
FWidth : Integer
Height
Width

Assign(...)
Clear(...)
Create(...)
Get(...)
GetArray(...)
Hash(...)
SetBoolean(...)
SetInteger(...)

TQRCode

FECLevel : TErrorCorrectionLevel
FMaskPattern : Integer
FMatrix : TByteMatrix
FMatrixWidth : Integer
FMode : TMode
FNumDataBytes : Integer
FNumECBytes : Integer
FNumRSBlocks : Integer
FNumTotalBytes : Integer
FQRCodeError : Boolean
FVersion : Integer
ECLevel
MaskPattern
MatrixWidth
Mode
NumDataBytes
NumRSBlocks
NumTotalBytes
QRCodeError
Version

At(...)
Create(...)
Destroy(...)
IsValid(...)
IsValidMaskPattern(...)
SetAll(...)
SetECLevel(...)
SetMatrix(...) TCharacterSetECI

TECB

Count : Integer
DataCodewords : Integer

Create(...)
GetCount(...)
GetDataCodewords(...)

 
 12 – Uml-  DelphiZXIngQRCode 

 
,   Delphi,   

++ Builder ( . 13)  QR- ,  
 Windows ( . 14). 
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 13 –  QR- ++ Builder 

 
 14 –  QR-  

 
. 

 QR-  
,  ZXING, ,  

 QR- .  
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