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Robotic Grasps

Images: LL4MA, [1]

Presenter
Presentation Notes
Humans take 7-12 years to learn proper grip application
Humans also have a wide variety of nerves that give rich information about grasping



Approach

• Use tactile information to sense when sufficient force is applied
 Actions adapt to changes in environment
 Feedback Control

• Transform grasping, movement, and placement into discrete phases
 Change robot behavior based on phase



Outline

1.Why use control?
2.Deconstructing a grasp
3.Controlling a robot hand
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Making Robots Move

Planning: Control:

Images: [2], LL4MA

Presenter
Presentation Notes
- Planning: timescale of 5-10Hz to replan
- Control: Frequently on the scale of 1000Hz



The Robot

Images: [3], LL4MA

Presenter
Presentation Notes
ReFlex TakkTile uses simple barometric sensors for pressure, has IMU/Accelerometer
Sensors embedded in 3D-printed fingers – rubber-like giving friction
- ReFlex TakkTile interphalangeal (second joints along fingers) are underactuated – they are compliant, making them adaptable to many objects without much overhead



Outline

1.Why use control?
2.Deconstructing a grasp
3.Controlling a robot hand



Grasping and Placement

Images: [5], [6]
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Implementation

𝑢𝑢 = 𝑃𝑃 𝐹𝐹 − 𝐹𝐹𝑑𝑑

𝐹𝐹 ∈ ℝ≥0
𝑠𝑠Δ𝜃𝜃 = 𝑔𝑔(𝑢𝑢)

= 𝛾𝛾 𝐹𝐹𝑑𝑑 − 𝐹𝐹 ⋅ 𝛿𝛿[ 𝐹𝐹 − 𝐹𝐹𝑑𝑑 − 𝛼𝛼 > 𝜖𝜖]

Given: 𝛼𝛼 ∈ ℝ,
𝛾𝛾, 𝜖𝜖 ∈ ℝ≥0,
𝐹𝐹𝑑𝑑 ∈ ℝ≥0

𝑠𝑠

Presenter
Presentation Notes
Convention in the hand is increase in angles -> more closed
Givens are empirically tuned



Difficulties

• Feedback Control “Signal”
• Low 𝛾𝛾 gives slow damping
• High 𝛾𝛾 leads to chattering 

(thrashing)

Autonomous, 1x Speed

Video: LL4MA






Software

• OS: Ubuntu 16.04 LTS

• Controller: Python 2.7

• Robot Communication: Robot 
OS (ROS) Kinetic

Images: [6]-[8]



Results



Future Work

• Improve Controller
• Optimization
• Fit compliance of a surface
• Placement on soft surfaces

• Add Inference
• Detect instability in “Unload” phase
• Predict starting positions [8]
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