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(1) Background and our goal

ext
Sensing

» Metallic objects (without texture) cause noisy
3D data and fall bin picking applications in FA.

» Multi-view approaches with “sensor on hand”
configuration are getting popularity due to
effectiveness and low cost but suffering from
low-speed issues.

» Our goal Is to address this problem so that
multi-view systems can cover time-critical
applications without sacrificing robustness

. Fixed on top Sensor on hand (Conventional) Sensor on hand (Ours)
and cost efficacy. Multi-shot 3D sensor One-shot 3D sensor One-shot 3D sensor
Single view Multiple views (multiple stops) Multiple views (in motion)

Path planning (active vision)

6D Pose/ Gra;ing estimation
1
A high-speed active vision bin picking system with a tightly Bin for Place N Cusmm'zetdgmus'on
coupled sensing scheme Generating depth images
* Reorganize the workflow / Parallelized sensing with robot A 1
place action &, Continuous
» Continuous sensing / Customized 3D fusion runs on CPU. ‘Qo% MUIEEVISW SEnsing

» Lightweight active vision (next sensing path instead of next
best view) for picking continuity

(3) High-speed 3D fusion

We do not stop the robot for each view as others Sensing path = interpolation between “starting pose™ and “ending pose”.
because we realized 3D fusion and sensor-robot Each pose = target (where to observe) and location (from where to
coordinate transformation are different. observe). Q&\
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n: view number, v: robot speed, t: interval time @ Objects to be grasped

Sensing time cost In takt time
Single view v.s. Multi-view Robot More MVED,
Fusion Fusion ROBI-related ours
[12] [14] [16], [6-8]
~6.0 s ~8.0 s Not applicable ~0.635 s

Picking test results (simplified than paper vision)

Gripper Two-finger Vacuum
Obijects Small Lan Mirror Pencil Circle

SCrew | connector nut coupler nut
Sensing 4views | 4views | 3views | 4views | 4 views
;’V?em‘ue;%?r 30ms | 30ms | 60ms | 30ms | 30ms
interval, spe ea) 70% 80% 60% 80% 80%
Average

100% | 97.75% | 98.75% 100% 100%
complete rate
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