CLAIMS

1. Arobotic system comprising:

a movement generation device;

a tendon coupled to the movement generation device and to a robotic manipulator, the
tendon being configured to move the robotic manipulator in response to the movement generation
device;

an end effector attached to the robotic manipulator, a pose of the end effector being
dependent on movement of the robotic manipulator;

a camera configured to generate an image of the end effector; a multi-stage neural network
including:

a first perception block configured to receive the image and generate an image processing
output representative of a state of an object within the image,

a policy block configured to generate command signals for movement of the end effector,
the generated command signals being based on at least i) a goal for the end effector, ii) the image
processing output and optionally iii) a time dependent internal state of the policy block, and

a compensation block configured to provide an output for control of the movement
generation device based both the command signals and the image processing output; and

control logic configured to provide the goal for the end effector to the policy block, or to

select the policy block based on the goal for the end effector.

2. The system of claim 1, wherein the robotic manipulator and the movement generation

device are separated by a robotic joint, the robotic joint being traversed by the tendon.

3. The system of claim 1, wherein the robotic manipulator is a member of a plurality of

robotic manipulators configured to manipulate the end effector in six degrees of freedom.

4. The system of claim 1, wherein the first perception block is configured to classify objects

within the image.

5. The system of claim 1, wherein the first perception block is configured to generate the

image processing output based on a stereo image.
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6. The system of claim 1, wherein the first perception block is one of a plurality of

perception blocks each associated with a different camera.

7. The system of claim 1, wherein the first perception block is further configured to

determine a spatial relationship between the end effector and a target object.

8. The system of claim 1, wherein the perception block includes recurrent layers whose

states are dependent on previously processed images.

9. The system of claim 1, wherein the image processing output includes a representation of
a distance between the end effector and an object within the image, and/or a distance between two

objects within the image.

10.The system of claim 1, wherein the image processing output includes a representation of

an object within a three-dimensional environment.

11.The system of claim 1, wherein the first image processing layer is one of a plurality of

perception blocks configured to process image data in parallel.
12.The system of claim 1, wherein the policy block is one of a plurality of alternative policy
blocks, each of the plurality of policy blocks being configured to generate command signals for a

different class of actions.

13.The system of claim 1, wherein the policy block is configured to send command signals

to the compensation block, the command signals being to move the end effector a specific distance.

14.The system of claim 1, wherein the policy block includes recurrent layers configured to

make the generation of command signals dependent on prior states of the policy block.
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15.The system of claim 1, wherein the policy block is configured to send command signals
to the compensation block, the command signals being generated for calibration of the compensation

block.

16.The system of claim 1, wherein policy block is configured to process output generated
using the first perception block based on at least a) a prior state of the policy block and b) an output of

the compensation block.

17.The system of claim 1, wherein the policy block is configured to receive image processing
output based on images received from multiple cameras, and to generate the command signals based on

the multiple images.

18.The system of claim 2, wherein the goal is a calibration of the compensating block.

19. A robotic system comprising:

an end effector;

a movement generation device;

a movement component coupled to the movement generation device and configured to
move the end effector in response to the movement generation device;

a camera configured to generate an image of the end effector;

a neural network configured to provide movement command signals to the movement
generation device, the movement commands being configured to reach a goal in the movement of the
end effector, the movement commands being compensated for variations in the movement component

based on the image and recurrent nodes of the neural network.

20.The system of claim 1, wherein the compensation block is configured to determine a
result of a prior output for control of the movement generation devices based on the image processing

output.

21.The system of claim 1, wherein the compensation block is configured to compensate for
changes in the length of the tendon or the robot manipulator, by adapting the output for control of the

movement generation device.
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22.The system of claim 1, wherein the compensation block is configured to compensate for
changes in a strength of a spring or strength of the movement generation device, by adapting the output

for control of the movement generation device.

23.The system of claim 1, wherein the compensation block is configured to compensate for
weight of an object lifted by the end effector, by adapting the output for control of the movement

generation device.

24.The system of claim 1, wherein the compensation block is configured to compensate by

adapting the output for control of the movement generation device, using the image processing output.

25.The system of claim 1, wherein the compensation block includes a state representative

of a prior response of the robotic manipulator to the output of the compensating layer.

26.The system of claim 19, wherein the goal is to move the end effector to a position

relative to an object, to grip the object and/or to move the object.
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