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Organization
• Course material

– Teams

– http://www.win.tue.nl/∼iadan/flm

• Examination

– Individual take home assignment (35%)

– Assignment due April 30

– Send assignment as PDF file by email to iadan@tue.nl

• Contents

– Single-station queueing systems

– Multi-station flow lines

– Open queueing networks

– Closed queueing networks

– Warehousing applications

http://www.win.tue.nl/~iadan/flm
mailto:iadan@tue.nl
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Zone-Picking System
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Zone-Picking System

Entrance station
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Zone-Picking System

Main conveyor
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Zone-Picking System
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Zone-Picking System

Pick-by-voice Pick-by-light
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Zone-Picking System
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Zone-Picking System

Quality check
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Zone-Picking System

Sealing
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Zone-Picking System

Labeling
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Zone-Picking System

Loading
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Zone-Picking System

System
entrance/exit

Segment
entrance

Segment

Main conveyor

Segment conveyor



14 Wednesday March 31

Zone-Picking System
• Key features

– Man-to-goods solution

– Work-load control at multiple levels

– Limited buffer space at zones

– Recirculation (on main and local loops)

• Design issues

– Layout of the network

– Number and size of zones

– Location of items

– Number of pickers

– Required WIP level
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Compact picking system
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Compact picking system
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Compact picking system
• Key features

– Goods-to-man solution

– Work-load control per picking station

– Batch service of cranes

• Design issues

– Required pipeline level

– Number of picking stations

– Number of mini-loads and batch size
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KIVA system
Kiva robot Operating in warehouse

• Key features

– High throughput capability, flexibility and scalability

• Design issues

– Number and routing of robots

– Storage location of racks

– Number and location of pick locations

http://video.wired.com/watch/the-window-high-speed-robots-part-1-meet-bettybot-in-human-exclusion-zone-warehouses
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Answer of VDI: ADAPTO

• 3D automated shuttle system developed by Vanderlande Industries (VDI)

• Design issues

– Control of shuttles (central or autonomous)

– Layout (number of cross aisles, intermediate buffers, lifts)

https://www.youtube.com/watch?v=WOx4MO5_F9Y
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Container terminal
Straddle carrier Container terminal Schematic layout

Where innovation starts

/ Department of
Mechanical Engineering

CONCEPT: Load Planning
Rescheduling at Container
Terminals

M. Hu

Manufacturing Networks

spreader; their maximum accelerations and speeds depending on the weight of the container are
used to determine the trajectories they cover. The movements of all equipment are visualized in
2D and if there is a customer demand, 3D visualization can be made as well. Figure 5.1 shows the
structure and some important inputs of TIMESquare. First, the layout of the terminal implemented.
Then, the containers in the yard are generated based on characteristic distributions. This will be
discussed in Section 5.3. Next, from these yard containers, a stowage plan is generated and based
on the loading strategy, load plans are made for the QCs. The way this is implemented is described
in Section 5.4. These load plans are used by the equipment planners that make planning decisions
which are executed by the equipment. The modeling of the planning and execution is described in
Section 5.5. The next section gives a clarification of the layout of the terminal.
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Figure 5.2: Yard overview
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• Design issues

– Number of quay cranes

– Number of straddle carriers
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Robotic Dairy Barn
Milking robot Schematic layout

• Design issues

– Number of robots

– Number and location of feeders, troughs, drinking places, cubicles

https://www.lely.com/the-barn/milking/astronaut-a4/

