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OUR CUSTOMERS
Since 2019, Automation Intelligence has developed relationships with world-class movers, producers, and OEMs.



THE PROBLEM



TILT TRAY SORTERS
Commonly used in parcel sorting, distribution / order fulfillment centers, and baggage handling.

http://www.youtube.com/watch?v=DisttaaUmBo


TILT TRAY SORTERS

http://www.youtube.com/watch?v=ARx-MnC22vc
http://www.youtube.com/watch?v=VHD1isjR2dg


The way parcels are assigned to trays causes a

10%
decrease in throughput! 

THE PROBLEM



Suboptimal greedy FIFO assignment uses more trays than necessary. 

Induction Lanes
Assignments

Naive:

Optimized:

POOR SPACE UTILIZATION

Lane 1

Lane 2

Lane 3

Lane 4



Recirculating parcels prevent new parcels from entering the system.

● Cause: two parcels bound for the same destination are placed back-to-back.
● Output lanes need 3 trays to pass before consecutive discharges. 

RECIRCULATION



THE SOLUTION



MATHEMATICAL OPTIMIZATION

● A.K.A. Mixed integer linear programming, mathematical programming
● Translates a business / decision problem into a math problem. 
● Each decision is encoded as a decision variable. 
● Constraints and objective are expressed as linear functions of decision 

variables.
● Methodology comes with a guarantee! 
● Problems can get very large and take a long time to solve. 
● Modern solvers / algorithms much faster than enumeration.



Decision Variables: which tray to assign each parcel to

● Example: 20 parcels & 50 trays → 1000 decision variables

Objective Function: Maximize throughput (parcel density)

Constraints:

● No more than 1 parcel per tray 
● Parcel longer than a tray → Needs to use the following tray as well
● Induction lane sequence
● Induction space
● Recirc prevention / discharge capacity

FORMULATION



SOLUTION ARCHITECTURE



ARCHITECTURE



REST REQUEST

Parcels

Arrival 
Sequence Lane Lane 

Position Length Destination Parcel 
ID

First 
Possible 

Tray

1 1 1 1 2 P1 7

2 1 2 2 5 P2 8

3 3 1 1 8 P3 7

Trays

Arrival 
Sequence

Tray 
ID Length Occupied? Destination

1 T1 1 0 -1

2 T2 1 0 -1

3 T3 2 1 5



REST RESPONSE

Assignments

Parcel ID Tray ID

P1 T1

P2 T3

P3 T2



SIMULATION



USING ANYLOGIC

● The ability to make a system as flexible as we want
○ Data object input

● Making functionalities as customized as we want
○ Agent-Based to develop discrete-events models

● Communicating agnostically with other systems
○ UDP or REST API
○ JSON



FLEXIBILITY

Data Object Contains
All Characteristics

Of the System



FLEXIBILITY

http://drive.google.com/file/d/1eWGNz6UMEGVaagTmm78_KMF6QE9Bamlg/view
http://drive.google.com/file/d/1pxbEIcNQv3hOyxHGL__mMqx_PVbQzR0-/view


CUSTOMIZATION

http://drive.google.com/file/d/1JEOvAR7omNS1HTjXv1NKpblZOIA21veH/view


UDP - JSON



REST API - JSON



RESULTS



RESULTS



QUESTIONS
+ ANSWERS
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