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Fig. 1 Overall system architecture
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L Android 2258 A IR B NFC A5 B3R -
(1) 75 R G 2 NFCAUFR
<uses—permission android:name="android.permission.
NFC" />
(2) @37 intentfilter.,
Android i# 17 intent—filter 15X £ Activity I Wr “F14# 2] NFC
PR B, RS S — A NFCARZEN , REe e H sl
—> Intent XA M TH BAL A EAAR 15 B T intent—filter [1)
Activity SHBPOXN AR FENFC AR 2SS B o intent—fil-
ter 7 AR
<intent—filter>
<action android:name="android.nfc.action.NDEF_DIS-
COVERED" ></action>
<category android:name="android.intent.category.DE-
FAULT" ></category>
<data android:mimeType="text/plain" ></data>
</intent—filter>
NFC A7 Z Pl 20, AT A 9 NDEF S Android
RGUH W NFCAR
(3) B NFC 7% NDEF #% 20 SCARAE .
2 Acitivity i 3R E] R NFCARE " (015 B, B e )
Wi FHUE R SCRF NFC, SRR B A NFC AU NDEF A% X, R J
{1 NDEF 7 S U RNFC i . Dh RS AR -
NfcAdapter nfcAdapter=NfcAdapter.getDefaultAdapter
(this);
if(nfcAdapter != null && nfcAdapter.isEnabled()) { /3] K7
FHLLFENFC TR
if(NfcAdapter. ACTION_NDEF_DISCOVERED.equals(ge-
tIntent().getAction())) {
Parcelable[] par =
getIntent().getParcelable ArrayExtra(NfcAdapter. EX
TRA_NDEF_MESSAGES);
NdefMessage ndefMsg=(NdefMessage)par{0]; /NDEF
w2 d 2% 4 NdefMessage
NdefRecord ndefRecord = ndefMsg.getRecords() [0]; //
) 5 /E NdefRecord 71
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String nfcContent = new String(ndefRecord.getPayload
(,"UTF-8"); /15 2144l N 25
}
}
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Br Z Rtk 2 SRS R0 —4E R 058 IR Z T-HLAPP
HATHT T T IR
(1) P RGET ZAE AR .
<uses—permission android:name="android.permission.VIB-
RATE"/>
<uses—permission android:name="android.permission. CAM-
ERA"/>
<uses—feature android:name="android.hardware.camera"/>
<uses—feature android:name="android.hardware.camera.au-
tofocus"/>
(2) FHBK AT AL
P HAR A5 20 1 BUR I data, W FH Zxing £2 F1, AT 75 2]
K439 ISBN -
PlanarYUVLuminanceSource pYUVLSource=new Planar-
YUV LuminanceSource(
data, width, height, dstLeft, dstTop, dstWidth,
dstHeight);
BinaryBitmap binaryBitmap = new BinaryBitmap(new Hy-
bridBinarizer(pYUVLSource));
MultiFormatReader reader = new MultiFormatReader();
Result result = reader.decode(binaryBitmap);
String ISBN = result.getText();
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F1 BPREMERERIER
Table 1 Book record of user read and borrow

5% Hyrend il
userld bigint FFid
bookId bigint 5 id
classificationld bigint 452 id
readTime datetime el 2 5 A]
readCount int e L R
readTimespend bigint eI 43
borrowTime datetime & el st ]
borrowCount int T BRI CER
borrowTimespend bigint R B 34
score float Wy
haveComment varchar(1) ETHTR
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FVESr IS RS H, RATIAL Y 5 2, AR 0 (D) 3153
HH P B AT Bl P B il sk rh A S SRR A Z A, T
FFENH P i s, I FaC s B P A rb (3R 2) .
float prefValue = (w1*readCount + w2*readTimespend +

w3*borrowCount + w4*borrowTimespend + o

wS5*score + wo*haveComment)/
(wl+w2+w3+wd+w))

oA, prefValue BRI E0, wl £ wS B&S IR,

*2 RAPRFES
Table 2 User preferred book
5% G i
userld bigint HFid
bookld bigint &4 id
classificationld bigint Kl 45412%id
prefValue float Tt 534K
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Fig. 2 Mahout internal call modules
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MysqlDataSource dataSource = new MysqlDataSource();

dataSource.setServerName(“mysqlHost”);
dataSource.setUser(“mysqlUser);
dataSource.setPassword(“mysqlPassword”);
dataSource.setDatabaseName(get View( “classificationld”));//
BB 2R
JDBCDataModel dataModel = new MySQLJDBCDataModel(
dataSource, “user preference book table”,
“userld”,“itemId”,“prefValue” null);
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Fig. 6 Location fingerprint positioning method
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(3) P50 A 58] WA % ) 03 DAy 56 T R 8 IO s, i 22 SRR
2% 1T G — S , 275 s ) BE T A 280N E o
MRS RGN 1~2 m BPRT (B 7)
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P 347 TAE N G A FHLIE IR R 50 AR
A SR 45 AP RSSUE , I s 52 55 1) 4
A~ RSSUE L H45-XF B2 ) AP 4t 5 L AP (1) MAC H hik L AP ) RSSI
{8 . 275 g o AL bR AL BIHE SO R, BRI 7 40
&l 8 itz o
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<uses— permission android:name="android.permission.AC-
CESS_WIFI_STATE"></uses—permission>
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Fig. 7 Reference point division and AP location
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Fig. 8 Offline training process sequence

RS P E R e SN S DA AU SN TR L £
i
ReferePoint rp = getCurrentRP();
133 WI-FI8 BEX 4 WifiManager
WifiManager wifiManager=(WifiManager) getSystemService
(WIFI_SERVICE);
A4 WI-F1 264251 3%
wifiManager.startScan();
FRENFHR [ 25 R AN B4 AP B L K B — 4% Scan-
Result
List<ScanResult>scanResult=wifiManager.getScanResults();
O ET AR B R R 1Y AP {55 (19 MAC $ 1k #1 RSST
{8, IFH 27 R A5 A F A curAplnfo
List<Map> curAplnfo = new ArrayList<Map>();
for (int 1 = 0; i < scanResult.size(); i++) {
ScanResult scanResult = scanResults.get(i);
Map map = new HashMap();
map.put("referld", rp.getld()); /F5E|Z7% 15 5
map.put(“horizontal”, rp.getH());//Z7% i R HIEE 2,
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map.put(“vertical” xp.getV();//Z7% 15 i\ GhiEE 5

map.put(“apld”,rp.getApld());//AP (Y455

map.put(“apMac”,scanResult. BSSID); //AP [} MAC Hishl:

map.put(“apRssi”,scanResult.level); //AP 1)) RSSI {5 &
SRR E

SCIENCE & TECHNOLOGY REVIEW

5 240 H 31 curAplnfo H0E B 4 4~ RSSI{H e K HiC
sk PAR RIS SO R X FE— 2% fUid sk T 41 RSSI
Ho ARG TAEANRB N S e 8, ik EE, |1
BT A S % s A 5 R R A% B e SO R (R
3)o iz FHIX BEAE S8 | AT PR AR o R o 2ok DT S

curAplnfo.add(map); SRS B E L
}
=3 1ELEE
Table 3 Fingerprint data
FHEID 2% s A B /m YNI1 P B /m AP%i5 AP [ MAC Hiuhik RSSI{H

1 1 1.5 1.5 0 53:d0:95:40:ad:ec =35
2 1 1.5 1.5 1 4e:bd:30:7{:6d:c4 =51
3 1 1.5 1.5 2 80:2e:6a:76:3f:40 =58
4 1 1.5 1.5 3 d7:a7:ec:44:09:d7 -67
5 2 1.5 3.0 0 53:d0:95:40:ad:ec =53

4.3 TFELEMFIER
431 WEMFIE

FELE N TR 52 il A R G S 0 S L 4% AP
S5 B R B4 AP B9 RSSTHE A& IR 5525 , TEIR 55 2%
ity o FH B 5 vk 5 48 OB 2 P B R A T X, AT
B FYLS AT R B B E M R A B A
% KA ARIESE

(1) Fea i . Bl Ak 0 JRUBER | R0 i (o7 B 14
FI 45 AP () RSSUHE H 5 K 1Y 4 MBS 38 s0dis & rh 454
S A4 RSSHE T K REIE B e UK i B fe /N 2
H AL EAE R S AT RS B R A AR T R G
IR B AR R

KB ERARILR (), i BB NS H S5 j154%
A~ APP 45, RJ& 2RI B A BIAY SR 741~ AP B RSSUH., S, 248
UBARRTTTES % p i AR B S AP B RSSHE, AR
S )SMCAAE, PR B M 0 21 3, B fe 1A 80 Y L2
MEIE S5 0 1 RSSHE YR B ES

L= [Y(®-5) 3)

WA GG B EY AT & 5T A 2% AR
PR B A <L> , SEHUH E IR /N Min(Ly) K HX N 2%
SUOEE (hey o) VER ST SE R B

(2) KEGEAR . KEAm AR el 4RIk 3Lt I, gy
SetieaX )R AR IR AR5 UL /Ml K(K>2) 4~
R B TR B S AR R (4 S SA(EAE R S L
K(4) o BEIEL DR SRR B L ds i 4Rk, ELA %
S, AR REGECRH T 5

(h,2)= %ﬁ(m,) (4)

K, (h,,v) SRR B /MY KANS7% 5 B AEER, (hyo) 2 K
NS A
432 TELEMMITTRE

FELREE N R S B AR YN it B, e i A F-HILIA
PR R GRS B R 1Y 44> AP 1 RSSI, 51X 22 AP 1)
MAC{E— i & 2% B AR 55 i , 76 IR S5 2 v 1k K S5 il &0 4
YRR E . AL O R A 9 T

LA TARFHL nan
et ;

R AT

! | |
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Fig. 9 Online training process sequence
IR A DR T
(1) PEHCY R B 5 2 0 R 10 4 > RSSUHE, 715
H 58T T A5 55 0 RSSHE R R R L.
R[4] = getReal(); /4R B ASF 1 41~ AP ) RSSI{E
for(int i : JEFAAS B
Si[4] = getSave(i); /A8 SUEIE R S 7% 5 i 1 41~ AP 1)
RSSI i
float 1i2=0.0f; //iC. 5 1 5 i F- 5 1
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for(int j G R[4]){
float Sij=Si[jl;/48 8CEHE R T IES % S iR B A
AP [ RSSI{H
Li2+=Math.pow((R[j]-Sij).2); /A5 HE 5 Fl
}
float Li=Math.sqr(Li2);//HCF 5 H
}
(2) FEAR BN Lorp , BEBUR /N KA LAE GX HL KHEL4) L [R)
At B A B R A7 B A 4S5 (i, SR A SR
float[] R=new float[2];// —4EE2H [h,v]53 T RAFRE Nl R 25
for(int 1 : fEFRE B Fe it 19 4 B O 1)
float[] S=getHV i),/ )5 SCEUE 245 312 %5 51 1R
A
R[0]+=S[0]; R[1]+= S[1 ]/ 734 %k F
}
R[0] = R[O)/4:R[1] = R[1)/4; //SREA950, 158 7 Y577 &
(R[O], R[1])
283k LR TR AT AT B A A SR B
AME, T — 255k T LAJR AR S s A ] 2 5 HE R 14
BIIET .

5 RERT5MK
51 R&GRER

AMERE RGeS A R R AR AT R R 1Y, AR A
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BLE R 17 1 A5 1 FE A O TS NG O | [ 132 A ) 1) 17
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HERETH AR P A 2 Y T 5 328 AE FHL SRR I 425 A
PR L B, R R BEAS 5 0 P8 | el 152 AN 1)
PR T TE A B AR B IR R A R
GIRMEOL, RSB A TR
511 BEHER

B Al NFCARZE 305 4 ISBN 2B S0, R4
JETR B AT TR B0, ALFE A5 20208 Bl S R e 155 O L e
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PR DG e 21 A7 B X 107 %) P45 19 28 S e 3 2 R Y
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el 7 LA ROR DL 11, Y i BEA A i, 4 o 18
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Fig. 10 Effect of book display
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Table 4 Unit test table
M5 AT R AR e IRITT AR EL W5 ] ML R R
1 LA/ HIE SR I NFCHRZE 1 2016-04-02 sk W
2 BRI AR B eI e SIAT 1 2016-04-03 sk SRl
3 BRI AR B eI e SIAT 2 2016-04-04 sk RN

ARG LE S BT REIE W s AT MEAT A, 5 B e
AL, G | 28 5 0 3 A 3 o A 2 A i i
Fo RRGIEMF MRS , © 22 M EE BiEilisfT
TO
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BT IF & T 454 Wik A = 9 o7 1 F-HIL IR A3 1 7
ARG, W RGO AT E DR E B TRE T, g
i 5 BRI N, A A CentOS7 , 43 BiE B cpu 23 5118 16 #%
B 32 W AR AL HRES , INAE 16 G B 32 G5 B2 Mahout
0.12.0 Fll Redis 3.2.0, iz 170 : B IR A2 m)—
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FE il 5 1) NFC bR 25 8 3138 ISBN 2T 00 F 3 AP S5
TR AR AR B REE R B R . S0t 5847 T
P, AL A AR 4 45 22 0 0l FH S i ¢, Tl A e 3
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A mobile library recommendation system based on Internet of

Things and indoor location

YE Xiaorong', SHAO Qing’

1. Institute of Scientific and Technical Information of China, Beijing 100038, China

2. KNET Co., Ltd., Beijing 100190, China

Abstract In order to take the advantages of new technology such as the Internet of Things and the indoor location, and make full use of

the characteristics of library, a mobile library recommendation system is designed and developed. System data is collected by using the
NFC in the Internet of Things.

respectively use Mahout and Redis, are mixed and weighted to get a list of recommended books. The position of the reader is obtained by

Then, the item— based collaborative filtering recommendation and the hot recommendation, which
the position fingerprint location method. Accordingly, a mixed recommendation result is presented to the reader. At the same time reader’s

feedback is designed to optimize the recommendation, therefore, the recommendation system can better serve the reader.

Keywords Internet of Things; NFC; indoor location; recommendation system
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