Keyence 3D Vision Bin Picking with ABB Robot

Cummins

PROBLEM STATEMENT

* Manual bolt placement is repetitive and inefficient

* Bolts are randomly oriented in the bin, making
automation difficult

* Earlier system relied heavily on gripper precision
and achieved ~75% success rate

* Goal: improve accuracy, reliability, and efficiency
using vision, robotics, and feedback-based control.

REQUIREMENTS

n

1  Maintain consistent bolt alignment during placement

Achieve high reliability in bolt detection and placement (>
90%)

3 Reduce cycle time by eliminating unnecessary delays

2

4  Implement event-driven indexing for improved control

5 Integrate robot, vision system, and rotary table

RESULTS

« Control logic confirmed using Arduino-based LED
simulation

Event-driven control cut unnecessary wait time between
steps

Calibration routine tested twice — ~ 3 step variation (high
repeatability)

System kept consistent indexing across 16 bolt
placements

Demonstrated improved positional consistency over time-
based control

Control Logic Used for System Operation

FINAL DESIGN, APPROACH, PLAN

» Rotary indexing table with 20 positions (16
holes + 4 skip)

« System rotates in 18 degree increments to align
each bolt location

* IR sensor detects bolt placement through beam
interruption

» Hub rotation only occurs after placement is
confirmed

» System integrates robot motion, vision
detection, and indexing control
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Rotary Indexing Table Design

* Rotary indexing table has a 20 positions with
16 holes and 4 skips

* Includes electrical housing unit

* IR beam break sensor mount

* Rotates hub housing unit with a spur and ring
gear combination

» Allows rotation for hub using 5 ball bearings

KEY INNOVATION
IR sensor is used as positional reference for
indexing

« Calibration routine corrects stepper motor
positioning error

» Event-driven control replaces fixed time-based
delays

+ System synchronizes indexing directly with
robot behavior

FLOOR PLAN PROPOSAL

Hubs are staged on a pallet for assembly and
completed hubs are returned to the same pallet
Primary ABB robot performs bin picking and bolt
placement using vision system

Same robot manages material handling, including
replacing empty bolt bins from a cart

Secondary ABB robot performs controlled bin picking
operations for testing and rotary table integration
System designed to support continuous operation
and efficient material flow

Keyence 3D Vision

System #1

* Scans and detects
bolts from bin

Keyence 3D

Vision System #2

* Scansand
detects bolts
boxes and hub
housing units
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DESIGN IMPROVEMENTS

Replaced fixed 15-second dwell time with event-
driven indexing

» Added sensor-based confirmation before hub

rotation

* Implemented calibration-based step correction
method

* Introduced controlled indexing using predefined
hole pattern

SUMMARY AND CONCLUSIONS

The team was tasked with using an ABB robot
with a Keyence 3D Vision system to pick and
place bolts into a hub used for a semi-trucks inner
axle differential. The team decided to build a
rotary indexing table that would, rotate after each
bolt placement from the ABB robot. The system
was successfully integrated with the ABB robot
and was able to fill the hub with 16 bolts.

FUTURE WORK

For the future of this project, there should be
further development of the rotary indexing table.
Refinements to the top of the rotary table could be
made to allow for better fitting for the hub. Future
work should also include further implementation to
the floor plan. End of arm tooling to allow for pick
up of hub housing units and bin boxes needs to be
designed. Further tweaking of the Keyence 3D
vision program should also be done to allow for
better consistency and accuracy with the picking
and placing of the bolts.
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