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Abstract

Currently, mobile applications for orchard planting and management based on RFID technology gen-
erally face problems of high interaction complexity, insufficient functional scalability, and lack of pre-
cise adaptation to the differentiated needs of users with orchards of different operation scales. Sup-
ported by hierarchical user theory and modular design paradigm, this study constructs a “Basic Edition-
Professional Edition” dual-mode modular architecture, which matches the core demands of small and
medium-sized orchards for “lightweight operation and intensive core functions” and large-scale or-
chards for “multi-user collaboration and efficient batch operations” respectively. By establishing a
three-dimensional hierarchical index system of “orchard scale-technical capability-core demands”,
the characteristics of user portraits are clarified, the operation path for non-technical users is optimized
(core operation steps are compressed to within 3 steps), and scenario-adaptive functional modules
are embedded to improve interaction efficiency. A system prototype is developed relying on the An-
droid Studio development framework, integrating key technologies such as RFID tag identification and
offline data persistence, and empirical verification is carried out using a customized test scheme. The
results show that the learning cost of non-technical users is significantly reduced, the functional sat-
isfaction scores of both types of users are 24.2 (on a 5-point scale), and their willingness to use the
system for a long time is high. This study provides theoretical support and technical paradigm for
the precise design of RFID-based mobile orchard management systems, and is of great significance
for promoting the efficient implementation and large-scale popularization of this technology in or-
chard scenarios of different scales.

Keywords

RFID Technology, Orchard Management System, Mobile Software, User Stratification, Usability
Optimization, Modular Design

Copyright © 2026 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 5l
1.1. fAIRERE5EX

Bt AL B A R R A S HERE ,  To 2 TR (REID) S ARAE Oy — Ff AR # i 2K & 2R B
2 SR PR B B AU O BT B R B BRI MR A R EOR IR 12 . KAl ST RFID SRR 7
B RSB L “HRAEAEEENE” O E BB B s, (HAERF SN 7 A7 AR P 25 kB H— o 5 bk
R AL, RAETEDREIEBARTE FARRBSLERRIE 0 LRIV Thaey iy, i AT
LE WA 7 AR SR (el 0 22 7 A T 42 7 K

HRTT /N R el (B 5 IO B 2 e 24 el ) P B A6 i 50 s ik e 20 ) 5 o 8 Rl 1031 45
Gyoife, H2 A A S R R DX 1T DR 2R R el CORASE A Fo R J t ) F) B ERN 52 U0k 22 P W R 48R A
HET7 it 5 B S MR R B TR BV RGURAI “—T)0)7 Bt sking, 8L
AR SR 2R 52 R Rk, B0 23 )2 %3 oROT R B 2 PR AL 5 Dh e B Ak e v
WEIE, AMURERS A R AN 7 BEAR K D) REE C 17 A FEARAE I T4, JE T it — P47} RFID SRR R
Ve B B AT R A1 ) SR KT, DRl B A A T B S B R

DOI: 10.12677/jsta.2026.141008 82 RIS M


https://doi.org/10.12677/jsta.2026.141008
http://creativecommons.org/licenses/by/4.0/

b

ot

1.2. EASMAZTIIR

AW SRS 1 2 A0 R e EL P RFID SORAEM i N HBUIR, ORI . “ Bk R
7 - R - MR SRR R R K Android “FEFFRAESL, FRE A5 YRS ThER aT b R
SEAROLRAETT A . BUA BT R ELR T RFID SR 5 RS B AR N, IR s R BERE . R
P B BR A IE R DI RESCIL[ 1] (2], ARTOEHN P 20 2 5 SR BB Bt W T A A AE R AN 2 o B A kA%
s BT B L oy YRR, (R REZE & SR bl 37 55 R Ry P P R AE—— B AR SR R P o LAy i
T2 XA 48 7 s AN R S ORBE R R, BUREAAL 7 SR Z I s AT X 3]

AHEFUAE B SRR A, S B S R RS 5 D DI RETT AR, 458 KANO B R SR 7y
BrIsik[4] (5], RGUEAN “ P 70 2 6 RI2H - DR BUE RS - S B 5 A PEILAL - B0 Thee & - ity
RIGUE” MW A BRI RE S R S B N FH 37 557 (0 R G R R 5 56

1.3. ARABTSRAREL

1.3.1. IR

AT EET R P o )= /K, SR a6 8 A 5 S U5 R AH 256 IRTR S i 78 07 V5T R AR 73 47
VAR A GG I i A A A X (AT 25, & bR 77 (X) 50 2 R A E &, WG, =5, Bk
P& TR R AL, FER AN 25~35 B 22%. 36~45 % 48%. 46~60 % 15 30%; e B
J130 &> 22 4 FEERE 8 4), KAV 20 AN A EEA ), B#AS R RS S5 4R
KPP BERTE DO S 75 SR MR I B etk . WU, B FREARER TR E LT,
FEE VAL By FE el S Aozt Ly DX RS SR el b 55 1 o 1k 5 gk — B Bk

F T 1 A RFID 2R el #% 2 o B AR 70 F il 2], 4B FUdE — 0 3 G AU UG 5 4% 0 DR TT R ABEAR
RGHEAS “H P 0 |2 T RI2H0 - TIREEUE L - 22 B 2 Y ERAL - O ThEETF R - AT Z50E” (AT
T T = 2R R GhrE L OIS, Bt B & “IERtAR - B kA7 XU H ] A Eefb 1
REZLH, CRES T REARER K AT 95 7 1 S o 2 AV, [R5 40 2 P REAE A RS Bl S THI AT 7 28 HLRAR
R TR AZ O 0 BB DL S5 38 A PF 2 F s B 5 Ak FE Android Studio JF A AES, AR ATIEEH . SR
PRSI, SEI RFID ARSI B 2Rl 7 A S5 A% O ThReE s B e it 2 4E P ililor &, @
T 5 ] ) 455 25 A RO SR AR AR, SR SRR T S A 0 5 S ANME

1.3.2. HARKELZ

TR — F 20 J2 e 76 SR b — A B0 M 1 1 — P P ST 5 28 AR Ak — S JE R R (A% AR
RSB ) — FH P AR A5 AT -5 3008 Gt o0 i) — 45 B o b Sk AR — 25t 5 R 2 .

Horh KANO BRI BARAN T a0 T B0ih 3 REIEEARL, WA, k) 83k 20 AN TR A, KA
CIEFER + RFEgR " G 77, BRI SR “ A5G RFID AR — e, BR®
SARRAREE? 7, WM T REI SR A REE T E R R, BRESIERHE? 7 8
oS FAETRFREREET (1= EEEATHR, 5= FEHR), THTRELERBSWE] IR, W
B TR IR RB R AR S T -

2. RERAPYEFKRS
2.1. AR BHEHE

40 APP I 70 JEWE TR (3], T R B SR DR, ik “IRERU”
RACE” e “RzUhRed R 7 AF N =4E 24808, # BARH PRI 0 P s RS 5  E id Seit i w

DOI: 10.12677/jsta.2026.141008 83 e IR A 5 8 FH


https://doi.org/10.12677/jsta.2026.141008

ot

b

B SL S P R AR A R IR S TSR UM O OR R, PEILE 1 TR

Table 1. Orchard user stratification and core demand mapping
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Figure 1. RFID orchard mobile software modular architecture diagram
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Table 2. Core module interface parameters
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Figure 2. Small and medium-sized orchard user interface
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Figure 3. Large-scale orchard management system user interface
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Figure 4. RFID tag reading interactive flow chart
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5.2. #ZDINEEACFSSCIR
5.2.1. RFID fR&EiEE T B3

import android.content.Context;
import android.hardware.usb.UsbDevice;
import android.hardware.usb.UsbManager;
import com.example.rfid.sdk.RFIDReader;
import com.example.rfid.bean.TagInfo;
import java.util. ArrayList;
import java.util. List;
public class RFIDReadUtil {
private RFIDReader rfidReader;
private Context mContext;
private OnTagReadListener listener;

/] WIGEAIE S 28 (L FE USB/IE 4 /NFC)

public void initReader(Context context, String connectType, String deviceld) {

this.mContext = context;
rfidReader = new RFIDReader(context);
switch (connectType) {

case "USB":

UsbManager usbManager = (UsbManager) context.getSystemService(Context. USB_SERVICE);

UsbDevice usbDevice = getUsbDeviceByld(usbManager, deviceld);

rfidReader.connectUsb(usbDevice);
break;

case "BLUETOOTH":
rfidReader.connectBluetooth(deviceld);
break;

case "NFC":
rfidReader.connectNfe();
break;

b
rfidReader.setReadRange(3.0f);

}
/] —BEIURRE (G 2P LR AT)
public void readTag() {
if (rfidReader.isConnected()) {
new Thread(() > {

try {
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List<Taglnfo> tagInfoList = rfidReader.read Tags();
List<TagData> parsedDataList = parseTagData(tagInfoList);
if (listener != null) listener.onSuccess(parsedDataList);
} catch (Exception e) {
if (listener != null) listener.onFail("EZHU LM : " + e.getMessage());
}
}).start();
} else {
if (listener != null) listener.onFail("i% 5 2§ R iEHE");

b
1] WREHE R T (3R 2 ISO/IEC 18000 HrHE)
private List<TagData> parseTagData(List<TagInfo> tagInfoList) {
List<TagData> dataList = new ArrayList<>();
for (Taglnfo tagInfo : tagInfoList) {
TagData tagData = new TagData();
String rawData = tagInfo.getRawData();
tagData.setTagld(tagInfo.getTagld());
tagData.setTreeld(rawData.substring(0, 8)); // 8 7 W% ‘5
tagData.setPlantTime(rawData.substring(12, 20)); / yyyyMMdd #% =

dataList.add(tagData);
}
return dataList;
}
/1 AR

public interface OnTagReadListener {
void onSuccess(List<TagData> tagDataList);
void onFail(String errorMsg);
}
11 FAR TR ORISR, W& i) B I
}
class TagData {
private String tagld;
private String treeld;
private String plantTime;

// getter/setter 44 1%
}

5.2.2. BEABUIBEMKSIII(Room HIEE)

import android.content.Context;

import androidx.room.Database;
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import androidx.room.Room;
import androidx.room.RoomDatabase;
import androidx.lifecycle.LiveData;
import java.util.List;
import io.reactivex.rxjava3.core.Completable;
@Database(entities = {OftlineData.class}, version = 1, exportSchema = false)
public abstract class OfflineDatabase extends RoomDatabase {
private static final String DB NAME = "rfid orchard_offline.db";
private static OftlineDatabase instance;
public static synchronized OfflineDatabase getInstance(Context context) {
if (instance == null) {
instance = Room.databaseBuilder(context.getApplicationContext(),
OfflineDatabase.class, DB_ NAME)
.allowMainThreadQueries()
.build();
b
return instance;
b
public abstract OfflineDataDao offlineDataDao();
VN6
public Completable insertOfflineData(OfflineData offlineData) {
return Completable.fromAction(() -> offlineDataDao().insert(offlineData));
b
/1 ERR A S
public LiveData<List<OfflineData>> getUnsyncedData() {
return offlineDataDao().queryUnsyncedData(0); // 0= [l 25

}
/| BHETAR S Dao #1044
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6.2. MRLRGH S5

BT GO XS BEAT B AL, SRBEINR S SR IR 3 Fo. WSEHI P IR D AR R 75
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Table 3. User testing key results
7= 3. AP X5 R

TARFE b5 Hr /NS FE (T S KA P (/5200
O T REFEIN (F5) <20/14 <40/28
SUS 5 FPEESr(1~7 73) >5.5/5.8 >5.0/5.3
TR R E(1~5 47) >4.0/4.2 >4.2/4.3
R A SR R (1~5 47) >4.0/4.1 >3.8/4.0
KA HY = (%) >80/82 >85/88
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NA BRI AT 37 5 & T 5 SEPRVE AN 8, F TR TR ) WSR2 L AR B A
W, IR TS B S T ORI PR LA s 1] /N RERBE P 2 o8RRI R
o H R RS B R AR I T, 6 SR SR II (I B 2F L TTAE G5 R BHOAF AE R v
FEE VIR R Etheth “ SRR A K BOR RESRIE " DIRETR K, WIBE RGEIE T RFID ARZE1C A E ML 8] 55
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SCHFIES Tl XA O FEAR (BB KRS R EdE . BIEHAERES) I ED SN, i 2 gEa] ML A 5 E
WP X 2257, AR R 5 R R B2 ok SR SR O e S o ok 1B %0 P B SIAIE I B B AFIE AR
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KA R GE FL P SR e 2o A 5 B SR B PR SRS RE 7 W RPERS HEAL B R i 1A% Ok dlE . TR 1
“OERRRR - LR UL B BT SR E LG, RAEAL R L OREETCAETI R RE ), A RUR R
TAEGE A G RCEAS 2 [ A SREE . PPk IR R A B O ARG SEBL G DI RE,  J i 558 HZ SR AL (B 2%
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