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Measurement of the Delivery Environment Using Demeo Parcel with Tri-
axial Accelerometer

Ohyeon Kwon, Jong-Un Won
Korea Railroad Research Institule

afkown@iknel ve by, frawoniker re ke

Abstract

Thiz research aims te analyze the impact level on
the parcel during the currend acieal defivery process
and  suggrest wraximum impoct level  siondard of
parcel delivery gervice. This stwdy developed o
measuremeni systemr with  iri-gxial geceleromeler
angd performed verification fests, Field fest of actual
defivery envivonment was performed by sending o
dema parcel pocked with e measuring device.

The experimental resufts show  that  impar,
femperature and oty dote were collected
praperly  during  enfire  delivery  service  tine.
According o the resalt. the pavcel experierced 9
dregps dhiring 20 bour trig, Mest of drog is ocoureed
diving  feading  or unlpading  precess  betweer
Sesderdrund five fromsporiation and seving,

Baved v the results of the comparing, we zef the
shviclrd value of the impact of the porcels n dhe
present parcel delivery sysrem.

Keywords: Parcel Delivery Service, lmpact Logaer,
Tri-axial Accelerometer, Impart Measurement

1. Introduction

Recently, the market size of parcel delivery has
been steadily incrcasing. With an annual increase of
more than 1% of volume, snnual parcel shipnient in
Korea has reached o 23 billion in 2007 and the
market size is estimated at about KRW 5.2 trillion in
sales,

In order 1w meel the increasing volume of
shipmment, it is required to improve the operation
speed at the distribution center. However, mosl part
of loading and unlosdimg process is still done by
labowr intensive ways. In addition, due to low wages,
por working conditions such as night shifis, it is
recognized as m 30 industry, which makes i diffisult
1o secure matpower, Therefore, automatic unloading
technology can improves this situation significantly
and avoids heovy physical work of employees.

One of the obstacles o the miroduction  of
autoneation technology is the possibility of darmage

io the parcel. This is because machines are moi
considered to handle cargo delicately like humans.
Therefore, it 15 necessary to develop and wverify
automation equipment which does not have much
difference compared to  the current  delivery
environment in which freight is exposed

This research aims to analyze the impact level on
the parcel during the current actual delivery process
and suggest maximum impact level standard of
parcel delivery service, The standard can offer
service providers possible directions for adaplation
of auwomation technelogies to assure safer working
environment of their employees,

In this study, we developed a measurement
system with tri-axial accelerometer and performed
verfication ests,

Firsi, composed wvector of acceleration was
measured by exposing the measuring device o a
specific dropping environment.

Secondly, after manitoring the amount of impacts
exposing  the parcel in the actual  delivery
environmend, we compare the measurement of the
first stage amd the sctual logistics environment valoe
of the second stage w estimate how much impact
was actually applicd during actual delivery.

Based on the results of the comparing, we set the
stamfard value of the wpact of the parcels m the
presen parcel delivery system.

L Literature Reviews
{1} Physical Indexes of Inipact

Acceleration 15 a physical quantity mdicatmg the
rate of change in velocity with time. The ratio of the
rafe of change Av during the fime interval At is
culled the average scceleration aav. Instantancous
aceeleration 15 then the limit of average acceleration
as the time interval approaches zero.

The jerk is a physecal gquantity indicating the rate
of change of acceleraton with time. Mathermatically,
the jerk is defined as the derivative of the
accelerntion with respect to time. As well as
aceeleration, jerk 15 0 vector amd there 15 no term 1o
denote sealar magnitude, The 81 unitis mf3.
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(@) X : Omm, Load 500kg, Displacement 0.124mm

(b) X : 800mm, Load 500kg, Displacement 0.125mm
[0 Zallole] F=a4 ZAzf
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1. Input 2. Extractregion 3. Compute 4. Classify
image  proposals (~2k) ~ CNN features regions

[R-CNN %]

Outputs: bb oX
softmax regressor

Rol feature
vector For each Rol

[Fast-R-CNN]

o classifier

Rol pooling

feature maps

[Faster-R-CNN]
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(a) RGB ©o]n]A] (b) Depth ©]u]A]
[AHE 2 7tH2ES o] &<t ShaQ1Al]

[RGBimage]

[Histogram for depth values]

et

[Extraction of Box Images] [Extraction of the first depth section and
Calculation of the maximum height]

[Masked YOLO 2 &F= ¢l4l]
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@ ME 2H Fd BT

REPORT OF AC SERVO MOTOR Nikoroal Lise Oniy
YASKAWA
Customer YASKAWA ELECTRIC KOREA CORPORATION Development Quality Centrol Section
Motor Type - SOMIG-30AFD6C Quality Assurance Department
Order No. 1C2832-53 Motion Control Division
Serial No. - exi Approved by May.10'18  ckamura
No. of Sets : 60 Created by May.10'18_ morimoto
Ship Date_: Mar 2018
Doc.No. JTTIATIG
1 Motor Rated
[tem Unit Spec
— Reted Qutput KW 29
Reted Torgus Nem 186
Reted Speed min=1 1500
Reted Current Armns 238
Tima Rating - Cont.
Insulation Class - F
2Test Result
2-1L.ELECTRICAL CHARACTERISTICS TEST
Inspection tem Critaria Result
Insulstion Resistance 10 [MQ] or shove 500 [VIDC good
—__Withatand Votage Test 1500 (VIAC for 1{min) good
Resistance Measurement 0.1332 [Q]-+100%] gocd
Induced Voltage Measurement 51.27 [mV/min-1]210[8] good
2-2VISUAL AND DIMENSIONAL CHECK
Inspection _ltemn Criteria Result
Visual No scratches or rust good
Dimaensional Accuracy Must ba within the tolerances good
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REPORT OF AC SERVO MOTOR

Internal Use Only

YASKAWA

Customer : YASKAWA ELECTRIC KOREA CORPORATION Development Quality Control Section

Motor Type : SCMIG-44AFDEC Quality Assurance Department
Order No. - 7C2832-53 Motion Control Division
Seriol No__: - Approved by May.10'18  okamura

No. of Sets : 60 Created by May.10'18 _ morimoto
Ship Date Mar 2018

Doc.No. JTT18733

1 Motor d

Item Unit Spec
Reted Output KW 44
Reted Torgue N*m 284
Reted Speed min=1 1500
Reted Current Arma 328
Time Rating — Caont.
Insulstion Class - F
2 Test Result
2-1 ELECTRICAL CHARACTERISTICS TEST
Inspoction [tem Criteria Result
Insulation Resistance 10 [MQ] or above S00 [!pﬁ good
Withstand Voltage Test 1500 !!i&c for 1[min] good
Resistance Measurement 0.1332 [Q1+10[%] good
Induced Voltage Measurement §1.27 [mV/min—1]10[%] good
-2Vl AN CHECK
Inspection ltem Criteria Result
Vigual No scratches or rust good
Dimansional Accuracy Must be within the tolerances good
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REPORT OF AC SERVO MOTOR

Customer :  YASKAWA ELECTRIC KOREA CORPORATION

Internal Use Only

YASKAWA

Development Quality Control Section

Motor Type : SGM7J-01AFD20 Quality Assurance Department
Order No. _',rczzm-s Motion Control Division
Serial No. : - Approved by Mar.12'18  okamura

No. of Sets : 20 Created by Mar.12'18  morimoto
Ship Date  : Feb 2018
DocNo. JTT18553
1. Motor Rated Spec.
ltem Unit Spec
Reted Output w 100
Reted Torque N-m 0318
Reted Speed min—1 3000
Reted Current Arms 0.85
Time Rating — Cont.
Insulation Class — B
2 Test Result
2-1.ELECTRICAL CHARACTERISTICS TEST
Inspection ltem Oritg—la Result
Insulation Resistance 10 (M@ ] or above 500 [V]DC good
Withstand Voltage Test 1500 [V]AC for 1[min] good
Resistance Measurement 1888 [Q]10[%] good
Induced Voltage Measurement 24.94 [mV/min-1]= 10[%] good
2-2.VISUAL AND DIMENSIONAL CHECK
Inspection_Item Criteria Result
Visual No scratches or rust : __good
Dimensional Accuracy Must be within the tolerances good
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REPORT OF AC SERVO MOTOR

Internal Use Only

YASKAWA

Customer :  YASKAWA ELECTRIC KOREA CORPORATION Development Quality Contral Section
Motor Type SGM7J-04AFD2C Quality Assurance Department
Order No. 702203-10 Motion Control Division
Serial No. : - Approved by Mar 1218 okamura
No. of Sets - 20 Created by Mar.12'18  morimoto
_Ship Date Feb.2018
DocNo. JTT18560
1.Motor Rated Spec.
Item Uit %ﬂ
Reted Output W 400
Reted Torque N+m 127
Reted Speed min-1 3000
Reted Current fems 25
Time Rating = Cont.
Insulation Class - B
2.Test Result
2-1.ELECTRICAL CHARACTERISTICS TEST
Inspection Item Cnéerna Result
Insulatioh Resistance 10 (M Q] or above 500 [VIDC good
Withstand Voltage Test 1500 [V]AC for 1[min] good
Resistance Measurement 262 [Q]£1004) good
Induced Voltage Measurement 3281 [mV/min-1]+10[%] good
2-2.VISUAL AND DIMENSIONAL CHECK
Inspection _ltem Criteria Result
Wisual No scratches or rust good
Dimensional Accuracy Must be within the tolerances good

- 128 -



REPORT OF AC SERVO MOTOR

Internal Use Only

YASKAWA

Customer : YASKAWA ELECTRIC KOREA CORPORATION Development Quality Control Section

Motor Type SGM7J-08AFD2C Quality Assurance Department
Order No._ 7P1556-260 Motion Control Division
Serial No. : - Approved by Mar.12'18  ckamura

No. of Sats : 20 Created by Mar.12'18 morimoto
Ship Date Jan.2018

Doc.No. JTT18563
1.Motor Rated Spec
ftom Uit Spec
Reted Output W 750
Retad Torque N-m 238
Reted Speod min-1 3000
Reted Current Arms 44
Time Rating - Cont.
Insulation Class s B
2.Test Result
2-1.ELECTRICAL CHARACTERISTICS TEST
Inspection Item Criteria Result
Insulation Resistance 10 [M@] or sbove 500 [VIDC good
Withstand Voltage Tast 1500 [VJAC for I[min] good
Resistance Measurement 0.946 [Q]+10[8] good
Induced Voltage Measursment 35.33 [mV/min-1] 10[%] good
2-2.VISUAL AND DIMENSIONAL CHECK
Inspection Item Criteria Ra_a_u_rt
Visual No scratches or rust good
Dimensional Accuracy Must be within the tolerances good
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