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Operation Error Detection System in Picking Processes
by Camera Depth Sensors

YOSHIHIRO UDAT! KAZUHIRO YOSHIDA 2
YOSHITOSHI MURATA!

The picking process to take out goods from a designated slot of a rack and put them into a tray is widely used in distribution
centers of logistics as well as off-line picking sections of automotive plants. Picking error detection in post-process requires a lot
of man-power. This paper proposes an operation error detection system utilizing MS-Kinect as depth sensors. The system is easily
equipped to the existing digital picking system which illuminates lamps to indicate the right slot of a rack. Performance tests for
the developed prototype were carried out not only in the laboratory but also in an automotive assembly plant in operation and an
evaluation room of a digital picking system vendor. The developed system showed high performance to detect picking errors and
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applicability for fool-proofing systems in the picking process.
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Figure 1  Experiment system configuration
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Figure2  Flowchart for the color trace of work groves
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Figure 6  Masked images for different color groves
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Table 1  Detection results for nine color groves
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Figure 7 Experiment data for yellow grove

X 71%, — ANOWBREZE N HEDOET-%->1F, MS-Kinect D
REEE 19m & L EDOERERTHD. LT R
AOTF—XIZEBT DL, /£ Kinect DRRFIEIFZENE
NI THDZHPNhLbT, AT Lo TWnd. Z
i, WIho MS-Kinect 3% 7V vy & 1 EILTE
O ThD. Fi, FEAR O TR, BEED 10, BB
BNl LiroTnad. Zhix ,mﬁ@m%@ﬁbmbﬁf
WIZDOWTEAWTIAD MS-Kinect IX7Z 4T 5B 0258
AR H L2 8L TV DR, b'J@Klncctﬁ\lmle@
MOZRFELTCLELTZEEZERLTNS.

43  MS-Kinect DREFIZ & ZHE

MS-Kinect DR E & O IEFEIR A2 KO D728, 4 DDOHE
ETHERORY B LEREITo7. HREOHEIX 1.76m
Thd. iE®IE, TRLOLHIEE L

1.2m: Mlom s Lo ARV E

l.om: o EFELT

19m: #MlomI LvEFEN

1.8m: 19mFHTEDLOERNH Y, BIFRE.
FEBRIZHH L7 BT, A Ck~ 7z &Ry Eika i
L7-. EBRERZK 8 I/RT. RiES 1.6m & 1.8m AR
HTHDHZENDLAD. 1.2m T, BBRETEE TV
WA, [ A EBRE DORIT 7 00T W DI ERME T



IPSJ SIG Technical Report

LTWb., ZOEE T, #HREOLEICE ST MmEnEaE
ﬁ%é&%i%ﬂé:&#%,u%®@&®%&%mié
PEEEFEAMICIZARER A & Lz, 1.9m I HOWTIE, BBfm=R
WE L o TUVDHIR, w%%®§§’Wﬁ¢éT%@ﬁ
L2E05, LEOMRETHMICENTHORATLIZ &I

7.

12

Do g ——O———¢——@
8
i
s 6
%, —e— bl

=B FREEE

o = g ---1

1.2m 1.6m 1.8m 1.9m
Kinect® i i

8 Kinect OFRE @K T 2 EnEL Y L Ot &
(O3 PSIE (o
Figure 8  Numbers of detections and errors vs MS-Kinect

elevations

FHFOM L Kinect DFRE R Z /3T A—X & LTHRAE L
R R E L O ERER AR 2 LR 3ITRT HEIE
9 EDMADELETHSD. FEHERICKEITRVA, BEKIZ
DOWTIEHEBDP IR D E L, WPREVIERIZR -T2, 4
BEIZOWTIE, R BIKLS, RO THETH-7=. B
A EEERD Z L EEEL, UHBOERTIIEREHH
L7z. 728, MS-Kinect DFEFIZ OV TIE, H&E 1.76m D
MR LCIE 1.6m & 1.8m S BAFRFERTH - 7=

x2 R (9P OEEE)

Table 2 Numbers of detections
Kinectr& BEFOH
(m) B kS Zin Frrv
1.6 10 9.7 9.6 9.9
1.8 9.9 9.4 10 10.1
1.9 10 9.6 9.4 9.6
F 3 OEMEE (9 N OEEIE)
Table 3 ~ Numbers of errors
Kinectr& EFOM
(m) Bt ES 7R Fr oy
1.6 0 0 0.11 0.22
1.8 0.2 0.67 0 0.22
1.9 0.3 0.33 0.22 0.33
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Table 4  Numbers of detections and errors before action

guidance
WeBR A D KinectiX & 7
W (IR 1.6m 1.8m
(m) Boamd | B | Rk | BRknE
A 1.74 9.2 0 8.8 0.44
B 1.7 10 0 9.9 0.33
C 1.62 9.8 0.11 9.8 0.11
D 1.75 10 0 9.9 0.11
E 1.66 9.6 0.22 9.7 1.78
F 1.69 10.4 0 10 0.44
LYY 1.71 9.83 0.055 9.68 0.54
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Table 5  Numbers of detections and errors after action

guidance
Kinecti & i
S Lém 1.8m
(m) BEEC | AR | B | R
A 174 10 0 10 0.11
F 1.7 9.9 0 10.1 033
G 1.62 9.9 0.11 9.6 0.4
H 1.75 10 0 9.9 0
I 1.66 10.1 0 10 0
.4 1.69 9.98 0.022 9.92 0.176
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Figure 9  Experimental setup at the automotive assembly

plant (top view)
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Table 6  Experimental results at the automotive assembly
plant

A Al Bl Cl

FRENT &5 7 1 0
REE 8 2 0
e A2 B2 C2

AT~ & 5 4 0
[EFSI 5 4 0
A A3 B3 C3

R ~&4K 6 5 0
[EFSIe 6 6 0
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Figure 11  Experimental setup at the digital picking system

evaluation room
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Table 6  Experimental results for yellow-green groves
i Al B1 Cl
g~ 4 4 4

(LTSI 4 5 4
i [ A2 B2 C2
g~ 4 4 4
RS 4 4 4
i A3 B3 C3
B ~& 4 4 4
Bk 4 4 5
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Table 7  Experimental results for orange groves
Ml b Al Bl Cl
fgn4 ~ &g
A 3 5
A A2 B2 C2
FRENT R EHL 2 4
LU PSIEe 2 4
A A3 B3 C3
FRENT R EHL 3 3 3
SIS 2 2
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