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Design of Storage and Transportation Environment Monitoring System Based on
Intelligent Electronic Tag

WANG Xue-jiao, LI Xin-e, LI Yang
(National Key Laboratory for Electronic Measurement Technology, North University of China, Taiyuan 030051, China)

ABSTRACT: The work aims to strengthen the supervision and management of the storage and transportation process, to
ensure the safety of logistics items. A storage and transportation environment monitoring system composed of intelligent
electronic tags, intelligent mobile terminals, intelligent mobile terminals and management system was designed. The in-
telligent electronic tags could collect and store such environmental parameters as temperature, humidity, impact accelera-
tion and vibration acceleration in the process of warehousing and transporting the items in real time, while recording the
time of the incident. The intelligent mobile terminal was used to movably read the test data in the sensor information and
storage module and communicate with the host computer to upload the data to the computer and write in the logistics da-
tabase. The management system of host computer could configure the intelligent mobile terminal and intelligent electronic
tag. Based on the small environment test of the system, the environmental parameters in the high-low temperature cham-
ber were collected. The temperature error was +0.5 ‘C, the relative humidity was £1% and the acceleration error of impact
table test was +2g. Through the verification by the temperature and impact experiments, the feasibility and stability of
monitoring the environmental parameters of electronic tags designed are good.

KEY WORDS: storage and transportation monitoring; electronic tags; information collection
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2 ARt

21 HERERTFHREER

2 SR A SR A TN BB HRORS D0l 7 49y i £ 2R A
SMIEE P i TR N, 8 E A A LR GE SRR
fluh e P R G TR, IR BEAT IR LR B AR
5, ORERAE B BB AR AT R AR B KA A A



<14 fil % TR

2018 4F 1 H

PN, a3 2T A 4 1 AT D) A B AL B e gt
friffs . FEHE T STM32F407 7E0) G i e E 4
A5 R MA PR FARPRIYE, '
BT RGN, WIIR A5 B RS0 SR A RHRCHR
A, SFRRHEACRH . A0 ROES TESRE,

RETAEREN: REmBlEH TR,
i i 1 AR IROR: 75 45 1 7 s vl b 25 a8 8 J e fih
TR TR R R 58, AT SECREE L FE0E . I DL
AL PE, RAE | A5 )5 R G0 A SR FURIRIRAS
TR LA 3a.
22 EHEBIKFERER

firi 4 M5 B AL B B R B gl 3 U IR A 15 B
SR A R AERTER PN A W B s T AhaE A S
1B B 5 SR AR AT (5 , I iz
SRAEGE . YR8 & ID 5%, IR EURE7iE
TENTBR A EIAEZ RGN, Wil USB #
(B35 582 = W T V3 o B I i o (=0 > S W |
TN, 5 AW S B UG B A A
HA ANV EIIRE, eSS 5040 i 50 -

fifi 4 M5 B A AR B 3 3 B 2 A e o) 4
k. 8 % AR O (GPIO) #Itaik . BB OwitaiL .
S ZAT S BRE RGN (UCOS) withik . BIdH)
WAESS . R shiE 556885, Jife WL 3b.

NI

GPIOWIUR tk

NG

R O HIAR 1L

B WA 55
JREhES

EHATES I
Y
PAT TS

a TR B RE AR b fEHERF S AL TR
3 IPE IR R G
Fig.3 Main flow chart of storage and transportation environ-
ment monitoring system

2.3 LI

ARG T AR BRSO
., ZHHRE. REENE A ARG, P
Kb B % 43 A5 A SR A R W o A
Je o 8 g (e 49 Rl 2 o ) A i ) 245 6 008 1 i 39 0
SRJZ, AR R | gy 9 265 1 i A B =
BUBEEL ARz M 00 T s A v, X R Y Y
RAEIAR | RAEWS ]S SRR E s W5 RS AR
PRI AT 45 AR, 8 4 AR XI5 W 64
HAMGE . CiE BB TRAL L,

3 X

J T B UES i T AR A 0 M BE K ORS B , R I
X RE L TR S AT O G w n FEE I, JE SR IR AT
T TSR B e (TR A7 A 58 AN i 30
i, v PR 0 ) B D DU 3k e A T 58 A T A
IS AR R RS A IABE , PR3l vh i 5256 16 1 it U
CL-100 773k STI ik & . a7 LA BRAK 1
U BB FAR%E SD R R %kdE . X8 i % s
FH Matlab 47 504 ab ¥

U T N s R A ORI B — AR B
SHT25, KM 12C i@ 5 UM, Hith o &bn e A F 15
5, SHT25 PERESEHR WLZE 1. = Jghin sk J32 4 BT %
FHAR DI FE = 42 14 hin 3 B2 1% )% 4% H3LIS331DL, %
ARG5S A T S 5 R R e 12 (B
FH{ES, H3LIS331DL PEAEHE AR L3 1.

# 1 SHT25 #1 H3LIS331DL Byt AEE#R
Tab.1 Performance indicators of SHT25 and H3LIS331DL

A M ZH B
o 12, 14 bit

b=y i —40~125 °C

SHT25 K +0.2 °C
PR 8, 12 bit

AR iy 0%~100%

i) +1.8%
il bR (g ) 1008, *200,

H3LIS331DL e +400g
REYEE 7.5mV/g

HL - 25 1) A P 18 S Ok e /NI AT — U 2R
R, LR, @it AL BRAE T LTRSS ID 5
BF ] SREESIRIEATHC B, o A IR Rk I AR b i
BRI E R E 40 C, HXHBERE R 0%, —B
st 1) J 3 6 A R A X0 8 e e BB, R AR T
FERAS B B FAR AR A 1T 4 h 9766 DL S
Af R #, @id Matlab Ab P A I 7% 1L 50 25 b D 1+
da, WliJE, BXRAIRE B E N 80 C . MIXHE A &



F39FE F1Y

T TR ThRA A PRI RS 15

BN 70%, EIRERER, AR TIREMALTT 4

h B A LA 58 ISR A Gl 2 Matlab &b 3R v i A il

R DL 4b
0

10
-10 16
NI =
£ 20 / - ]2 &
T =
I I Sl
e =
7= =30 -2 &
R
-40 — 4 -6

-50 1 1 ! 1 1 1 1 -10
12 125 13 135 14 145 15 155 16

A [a]/h
a-40 °C
90 90
IR
80— Z 80
S
&) g
= 70 ———\_\———’—\70 =
] =
= 60k AHXH N 160 g
=
50 150
4

4017 17'.5 1'8 18I.5 1I9 19I.5 2.0 26.5 21
S [El/h
b 80 C
[ SR Wi T €1
Fig.4 Temperature and humidity data in high and low temper-
ature tests

RS PR SN il A L T o= R a7 8 =L s el N 0K e
e, 7 10g~400g el 3 MUERMEBUE, X Bk
40g, 200g, 380g FHATHRIE, &t LKEL, ECE
2 HURH FATEE T, SR 200, 600, 900 mm
F4) v BEE VT T = A 1 i 2 U {43 1)k 40g,  200g,
380g Ay, KHIL, #EEGX 3 AN TR, b
R, G meh RS SR, tE AR TR R
TN JE AT A 58 KR FEIRAS , AT AR IIE iT A RR B 58
EAYESDIIBE i q S

TRIE AR  MKUCKE B FAREE LA SRR 1AL B 1 22 7
il G L, AR E R KT i E, x il
v HCEA T A, 2 il S, A
1L AR 2 vty & AL AR R 83 5 iE 2 BE S
AL GEEAR—E SR, HEF 220 et
HFAR2s, B MRICIRAS el (FEREFEHE ), Rl
BILEA T TV o bR AL s A 2 Se Lk 2 ol &
B EAEAIL, 3 EATAIL AT LAAS B bR v AL R 4 M B
2, DI LK PR 2 R AR B B S ARG A REE R
BARHEAT M. st Matlab ZbFE A4 bl Bdi T &I
5. mGlr PR SE, GG T I BETH R FELEY
P il B R R FEALAY o F TR R AR B S A
AR A R A B X L A5 R L3R 2.

5
ni — 200 mm
=3 600 mm
r e 900 mm
2 [ )
= g f
M o f‘l a0
g 0 i
= -1} H
= i
-} |
Sl d
4L
-5
0 100 200 300 400 500 600 700 800 900 1000
Fis} 8] /ms
a xfll
5
4l
3L
2L
CERY! \
"
=gl ;
=
=0 |
3L
41
-5 ! ! ! ! ! Il ! | )
0 100 200 300 400 500 600 700 800 900 1000
Fif 8] /ms
by
500
450 — 200 mm
400 e 600 mm
. 350t \ ffffffff 900 mm
20 300+ |
#2501
B 200}
=150t
100 } i
50+ i
0 A ;
-50 L L L
0 100 200 300 400 500 600 700 800 900 1000
Fisf 8] /ms
C Zi'ﬂh

K5 b
Fig.5 Impact test data
®2 BFRES5REEBRIJREHELL

Tab.2 Comparison of electronic tag and standard
sensor acquisition data

HLTPARZEIAALE R b RIS,

WAt H

42.98 43.76
2 i 202 71g 201 24g
U g e
368.24g 370.73g
4 H5iE

MR T UE 1, AT, IR
FAGRE R, TR A SRR, UR
M EERrh, RN (—40£0.5) C, HXEE K
(0£1) %; fiaXas R, RN (80+0.5) C,
FEXRREE R (70£1) %. i GRAAAE IS5 R,
FL A 25 T DAAE e AR TR AE it o 2 P n] 8 A . opliil
TREE 5 bR MEAL B B VEAT LU, T iR 22 2,
REMERA R AE vpili (5 B .



- 16 - fil % TR

2018 4F 1 H

BF X S Y38 W R 75 2R, ZE ST TL”L"*{JF"J&
ARIEARBI A RTHE T, 21 TL”JE W By %
Wi 22 e A e R TAR 2 | B RERS B K Jﬁﬁﬂ‘:ntum
ARG, ET ARM ﬁ(ﬁtfﬂg‘&ﬁ@ VREH TR HA
MRINRE . BUARRRAY RS . 2, B A PARZETE =
75'1 80 C. 1EE{m—4o Cﬁﬁ%ﬂ#ﬂﬂ““‘/ﬁéﬁﬁ%%?ﬂ?@&ﬂ%
B, gt Zyp i E e, H Al v SR 4R bk ik
EER, HARMNTEREME.

S -

(1] XUR. ol BUR 43 47 (D). JE st
by K2, 2004,
LIU Gang. China's Logistics Industry Status Analysis

Xt A4 T R

[D]. Beijing: University of International Business and
Economics, 2004.

2] X%, EIF, BmAE. P TR M].
it 2014.
LIU Jun, YAN Fang, YANG Xi. Logistics Engineer-
ing[M]. Beijing: Tsinghua University Press, 2014.

3] PR, FHEM. C/HE M) KiE: REETX
SRR, 2011.
CAI Gai-cheng, LI Gui-e. Warehouse Management[M].
Dalian: Dalian University of Technology Press, 2011.

[4] Bt HALRUIEORM]. SHE: P ER
AR AL, 2006.
ZHAO Jian-hua. Modern Security Monitoring Tech-
nology[M]. Hefei: China University of Science and
Technology Press, 2006.

[S]  XU&. StEY S BRSPS [D]. K
Ji: rdbRe#, 2016.
LIU Lei. Valuable Goods Storage and Transportation

Jbat:

AR

Process Information Acquisition Technology Re-
search[D]. Taiyuan: North University of China, 2016.
[6] FH. T ARM Kfifizid U ARBIED]. K
Habkez, 2013,
FENG Lei. Based on ARM Storage and Transportation
Recorder Technology Research[D].
University of China, 2013.
(71 BE&Zh. UHF $R%88 R BT i A AR D #E G B H R
WESE[D]. AU BUHN s TR, 2015.
LYU Jing-wei. Research on Technology of Analog
Front End and Low Power Consumption in UHF Tag
Chip[D].
tronic Science and Technology, 2015.

Taiyuan: North

Hangzhou: Hangzhou University of Elec-

(8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

SR . R AR T BT AR R A
[D]. RV HINGIZIKE, 2016.
DU Cheng-lei. Design and Implementation of Low
Power Electronic Shelf Label System[D]. Wuhan:
Wuhan Textile University, 2016.

XUEHN, sRAGHE, R, . T IRLLEM T
Rl E R ERENO 0] T EAAYLL R,
2014(6): 83—86.

LIU Bao-chuan, ZHANG Qing-hui, LI Jun-qiu, et al.
Research on Handheld Greenhouse Monitoring System

Fomicit 59

Based on Wireless Sensor Network[J]. Journal of
Agricultural Mechanization, 2014(6): 83—86.
7R TN | ' 0 s 3 N DA S S TR B
2016(23): 16.

YANG Kai-ye. The Application of Human-computer

. BRI,

Interaction Technology Analysis[J]. Technology Wind,
2016(23): 16.

Jle, e, B, A HET ZigBee HYSLERE L
i i R G B[] rhl%ﬁza{n Bk, 2017(4): 84—
88.

ZHOU Xuan, CHEN Jian-fei, ZHAO Dan, et al. Design
of Remote Monitoring System Based on ZigBee[J].
China Education Information Technology, 2017(4):
84—88.

AR TR, 24, S5 LT ZigBee RUAR IR IR
FEWEM R G T (0], 22 A AR ER L 3 R 5 g 22 3,
2016(1): 30—33.

LI Quan, MA Ying-kui, LI Jin-ming, et al. Design of
Temperature and Humidity Monitoring System Based
on ZigBee[J]. Journal of Lanzhou Petrochemical Col-
lege of Technology, 2016(1): 30—33.

A wge, AR R RS EOR[M]. Jbat:
Tl H AL, 2016.

ZHENG Shao-feng. Modern Logistics Information
Management and Technology[M
Industry Press, 2016.

FRfE. 2T RFID WA ARGt L HI].
ML i T, 2016(20): 66—68.

WANG Da-wei. Design and Application of RFID
Based Logistics Management System[J].
Design Engineering, 2016(20): 66—68.
HUEE, REE AR, PRSI Pk o R Re I Ok
RG] A SR, 2011(3): 12—15.

HUANG Zhi-yu, JI Qi-chun, CHEN Deng-feng. Re-
search on Intelligent Logistics Warehouse System in

PLAK

]. Beijing: Machinery

Electronic

Internet of Things[J]. Process Automation Instrumen-
tation, 2011(3): 12—15.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /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 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /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 ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


