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Progress in Autonomous Picking
as demonstrated by the Amazon Robotics Challenge
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E-Commerce Sales Worldwide 
in 2016 and forecast until 2022

Source: statista.de, June 15th, 2018
Quelle: Statista DMO; Statista ID 485027

Hinweis: Weltweit; September 2017; ausgewählte Region beinhaltet nur Länder des Digital Market 
Outlooks
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Weitere Angaben zu dieser Statistik, sowie Erläuterungen zu Fußnoten, sind auf Seite 8 zu finden.

Average Revenue Per User in 
2016 and forecast until 2022

Workforce
shortage

Cost issues?

Automatic order picking today

• Inhomogeneous
products

• No predefined
locations

• No defined
orientation

• occlusions

The 
Everything
Store

Kiva-Regal, Quelle Amazon Robotics, Rules 2015

Amazon Picking Challenge 2015 
Kiva-Regal und Team RBO

Team RBO Berlin, Quelle: Youtube

Seattle 2015 Nagoya 2017

source: Amazon Robotics
Challenge 2017

Only 50% of the items previously available
Other items available for 30 minutes before the
start of the task

Some parameters of the APC 2015 – ARC 2017

Development of the Amazon 
Robotics Challenge

Task rack shelves Items in 
rack

Items 
klnown orders Size of

order
time 
[min] Teams

APC 2015 Seattle

Pick Task Amazon
Kiva 12 24 alle 1 12 20 26

APC 2016 Leipzig 
Pick Task Amazon

Kiva
12 50 alle 1 12 15

16
Stow Task 12 40 alle 1 12 15

ARC 2017 Nagoya
Pick Task open

1-3-
partitions

125cm 
5.000cm

² 
95.000c

m³

2 bis 10

32 50% 3 2 + 3 + 5 15
16

Stow Task 0 50% 1 20 15
Final Round 

Stow 16 50% 1 16

30 8Final Round 
Pick 32 50% 3 2 + 3 + 5

Arrangement of shelves and robot for Pick Task and Stow Task

rack
drawer

base of robot UR5
range of UR5

drop of space with scales

5 cartons

Amnesty tote

incoming items

Grasping of objects with
variable surface

Suction gripping

Gripper gets suction device Laser scanner
supervision of grasping

results and moving range

ASIFT
with Bounding-Boxes,Suction
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Single precision floating General Matrix Multiply (SGEMM) per Watt for different NVIDIA architectures, 
Quelle: Huang, Jen-Hsun. 2015. “Leaps in visual computing”. In Proceedings GTC. http://on-
demand.gputechconf.com/gtc/2015/presentation/S5715-Keynote-Jen-Hsun-Huang.pdf (senn14.12.2017).

Intel RealSense Depth Camera D415 and D435
Quelle: Intel Corporation. 2017. “Intel® RealSense™ Depth Camera D400-Series”. 

https://software.intel.com/en-us/realsense/d400 (seen14.12.2017).

Rating of ILSVRC der letzten sechs Jahre. Quelle: Survice Engineering Company. 2017. “DSIAC”. 
https://www.dsiac.org/resources/journals/dsiac/winter-2017-volume-4-number-1/real-time-situ-intelligent-
video-analytics (seen 5.6.2018).

Performance of ANN

Computing Power3D-Imaging

Average picking time of the two best teams 2015 - 2017
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http://de.statista.com/statistik/daten/studie/485027/umfrage/prognose-des-arpu-im-e-commerce-markt-weltweit
http://on-demand.gputechconf.com/gtc/2015/presentation/S5715-Keynote-Jen-Hsun-Huang.pdf
https://software.intel.com/en-us/realsense/d400
https://www.dsiac.org/resources/journals/dsiac/winter-2017-volume-4-number-1/real-time-situ-intelligent-video-analytics

