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Abstract.  

Radio Frequency Identification (RFID) is an automatic identification technology 

towards maturity in1980s and a non-touching automatic identifying technology. 

In this system, collision is a frequent issue. The introduction of binary 

anti-collision algorithm makes it possible for dynamic adjustments of transmitted 

data length and value, so that collision issues can be properly solved along with 

identifying electronic tags through the number of collision bit “1”.   
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Introduction 

Developing based on regressive-style binary algorithm [1][2], binary 

anti-collision algorithm improves the intelligence of RFID positioning system 

markedly. Compared with traditional ways, RFID has the advantage of being 

convenient and speedy, huge volume, good privacy, short reaction time and fine 

adaptability to environment etc. This thesis analyses positioning system in terms 

of conventions for algorithm, binary search algorithm and algorithmic 
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implementation. 

 

1. Conventions for algorithm 

To Manchester code, logic “0” represents high-low signal sequence with data 

“0” transmitting to “1”; logic “1” represents low-high signal sequence with data 

“1” transmitting to “0”. No- signal sequence indicates invalid data and 

identification failure. No-signal sequence happens when multi-tags return to 

different positions, each of their high-low signal and low-high signal offsetting 

mutually. Then collision issue is produced, which in order to find, reader has to 

search continuously. We use Manchester code to identify the collision bit 

accurately. Suppose EPC owns 8 codes and 2 tags in RFID positioning system, 

Figure 1 demonstrates the identified collisions based on Manchester code. 

 

Figure 1: Manchester Encoding 
To describe algorithm precisely, we introduce 4 instructions: 1. Request 

(DATA).2. Select (EPC)3. Read.4. Quite 
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2. Binary Search Algorithm 

2.1 Mechanism 

In the condition of no collision, it will execute the regressive-style search for 

reading tags orderly; in the condition of collision, it will execute forward search 

to jump over along with highest digit. There are 3 features : ① When 

regressive-style search executes, for confirming  the requisite DATA parameter 

and executing the Request command preferably, it can plus 1 to each collision 

successively . ② When forward search executes, for reading  tags properly, it can 

count on the number of “1” in the collision. ③ When the bit in instruction-bit is 

lower than that in conflict-bit, instruction-bit will not be sent, length of 

instruction will be regulated dynamically and then  reduced. 

2.2 Procedure 

① Reader sends Request (1), then al ②l tags in this range answer. .In the 

condition of collision, tags identification counts on the number of “1” 

of collision bit, then compare the bit of data with the highest level of collision 

zero. If higher, keep the same, if lower, elide  and get required data parameter 

for the  next Request instruction；in the condition of no collision ,it can identify 

③tags directly. After tags being identified, use “Select” to activate identified 

tags and read by “Read” instruction. ④ Tags are selected by “Quiet” 

instruction, then tags will be shielded. ⑤ In the condition of only one collision 

after tags being identified, it will take next steps to acquire DATA parameter：set 

this collision-bit as an origin point backward ，add 1 to each collision until each 

one reaches 1.Then stop command Request and return to Request (1). 

2.3 Implementation of algorithm 

Suppose 8 tags within the reader scope, ID’s value is 8 bit. At the beginning, 

tags are unknown, Reader instructs “Request (1)” and tags answer. Picture 2 

demonstrates the concrete process.  
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Figure 2: algorithm request procedure 
In Figure 2,each line with“-----------”,“********” and numbers or letters 

stands for tags of quiet state, tags of no response and normal tags respectively. 

From Figure 2, 8 tags can be identified after 6 operations of executing 

Request (1) instruction and the query will be completed .Comparing to the 

regressive-style algorithm, it reduces 9 operations and improves efficiency 

significantly. 

The specific process is as follows: 

① Reader sends an instruction “ Request(1)” to eight tags, tags receive 

instruction and feed back with data “0xx11x01”, in which we see collisions 

happen to the first, second and fifth data. So the tags whose number of 

collision"1" is 0 or 3 are identified directly. They are shielded 

tags 01111101 and 000011001.  

② Instruct the first data to be 0 and reader sends “Request (00)" to tags, tags 

with 00 as the top two numbers receive the instruction and feed back with date 

00x11x01, in which we see collisions happen to the second and fifth data. So the 
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tags whose number of collision bit "1" is 0 or 2 are identified directly. Since tags 

whose collision bit number is "0" have been identified and shielded in step 1, 

what are identified and shielded now is the tag whose collision bit"1" is 2, 

namely 00111101.  

③ Instruct the second data to be 0 and reader sends “Request (000)" to tags, 

tags with 000 as the top three numbers receive the instruction and feed back with 

date 00011x01. So the tags whose number of collision bit "1" is 0 or 1 are 

identified directly. Since tags whose collision bit number is "0" have been 

identified and shielded in step 1, what is identified and shielded now is the tag 

whose collision bit"1" is 1, namely 00111001.  

④ After the steps above, there is only one collision bit in re-identifying tags. 

The instruction should be sent, according to the third paragraph of section2.2 is 

Request (001), which makes tags with 001 as top 3 numbers feed back with data 

00111x01. Then the tags whose collision bit “1” is 0 or 1 are identified directly. 

Since the tags whose collision bit number "1" is 1 has been identified and 

shielded in step 2, what are identified and shielded now are tags whose collision 

bit"1" is 1, namely 00111001.  

⑤ In process of this identifying, there is only one collision-bit. According to 

the third paragraph of section2.2, the instruction should be sent now is Request 

(011), tags with 011 as the three top numbers receive the instruction and feed 

back with date 01111x01. Then tags whose collision bit “1” is 0 or 1 are 

identified. Since tags whose collision bit number“1” is 1 has been identified and 

shielded in step 1，what are identified and shielded now are tags whose collision 

bit"1" is 0, namely 01111001.  

⑥ In process of this identifying, all of collision-bit is 1. Reader sends 

Request(1), which is equal to returning step 1, all the tags receive and feed back 

with date 01011x01. So tags whose collision bit “1” is 0 or 1 are identified and 

shielded, namely01011101and01011001.  

Conclusion 

In RFID positioning system, the point of issue is whether or not tags can be 
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identified quickly and accurately. Binary search algorithm in this thesis can not 

only identify the tags by collision bit “1”, but also adjust the transmitted data 

length and value dynamically, which is dramatically time-saving for the reader to 

query tags. 

References 

[1].Gao Jinhui, Zhen Xiaoyan, Binary search in RFID improved algorithm of 

collision(J),Computer measurement and control,2012,20(10):2754-2756. 

[2].Wu Yueqian, Gu Daguang, FanZhenyue.etc. The analysis and comparison of 

the improved algorithm of anti-collision algorithm in RFID system (J), Computer 

engineering and Application, 2009, 45(3):210-213. 

[3].Jiang Lifen, Lu Guizhang, Xin Yunwei.Research on anti-collision algorithm 

in RFID [J].Computer Engineering and Applications, 2007, 43(15), 29-32. 

[4].Li Jin, Research on Anti-collision Algorithm for Wireless 

RFID System[D].Master’s Degree, Beijing Jiaotong University,2007 

[5] Gao Le, Research on Anti-collision Algorithm of RFID [D].Master’s Degree, 

University of Electronic Science and Technology of China,2006 

[6]. Xie Zhenhua, Lai Shengli, Chen Peng, RFID Technique and Anti-collision 

Algorithm, [J].Computer Engineering and Applications, 200743(6):223-225. 

[7].Jianwei Wang,Dong Wang,Yuping Zhao, Timo. Korhonen. Fast 

Anti-Collision Algorithms in RFID Systems[J]. International Conference on 

Mobile Ubiquitous Computing, Systems, Services and Technologies 

(UBICOMM'07) , 2007 

 

867



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles false
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.7
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 0
  /ParseDSCComments false
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 200
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 200
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 400
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create PDFs that match the "Required"  settings for PDF Specification 4.01)
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice




