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Testing Period: Understanding the printing parameters:

When testing new materials for 3d printing, the testing period is
long and mostly dependant on trial and error testing method with

different parameters.
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Large Scale 3D Printing Construction:
While constructing or printing large scale structures, supervision
of layer to layer adhesion, tool path and layer width is of

atmost importance, but is difficult to monitor and needs good
coordination between workers and high human labor.
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Manipulating parameters
depending on input

Methodology:
When testing new materials for 3d printing, the testing period is
long and mostly dependant on trial and error testing method with

Monitoring layer to layer
g ay y different parameters.
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Data Collection:

Data Sensor
Using a camera with low

megapixel image output and
focal length to capture images
of layer as close as possible
while reducing the amount of
data, for faster processing.

End Effector
Designing the end effector for

supporting the camera and and
motor for rotating the camera as
per the printed layer.

Without Motor for Rotation

The layer will keep going out of frame and

gives a consistant output image.

Material Feeding location

Motor location

Screw Points

Support Structure

** Location of Motor

Gear Motor System

Rotating Ring

**Connected to a Motor System

Cam era Attachment point

Attached to Robotic Arm @

Nozzle |8 -4 mm @

With Motor for Rotation
The layer does not go out of frame and

gives a consistant output image.

Data Processing:

In order to decode the image into useable data and
image frames are put through set filters for removing

noise and defining edges

Sharpened

Slicing & Reshaping Brightened

Rebuild Curve Evaluate Curve Perp. Length
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Setting Conditons

Highlight & Shadow Grayscale Threshold Edge Detection
Scaling with
Object Distance
Scaling Length
Sample Flow chart : D Continue
with same
parameters
Length
Tolerance
Continue
Calculated Highlight Error A‘ztc‘::nuzer with
Length &Document paramezm changed
Length
Tolerance
Continue
with same
parameters

Types of Errors:

Under Extrusion :
- Undersized layering
- High possibility of breaks

Over sion Errors: 0
Under Extrusion Errors: 0

Overlaying Images

- Material dragging and chipping
Print
Direction

-

Over Extrusion:

- Oversized layering

- High possibility of undulations

- High deformation in geometry shape

Print
Direction

Irregular & Distortion :

- Unstable pressure

- Wrong gcode parameters
- Misaligned machinery

Print.
Direction

Next
Frame

Print
Direction
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Print
Direction

Print
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Data Collection with

Depth Camera:

Data Sensor

Using a depth camera for
getting both color and depth
map of layer for fast processing
and low data management

End Effector

Designing the end effector for
supporting the camera and and
motor for rotating the camera as
per the printed layer.

Advantages:
- Better for edge detection
- Less data for processing

- Multi-layer error detection

Camera Specifications
Camera : Stereolabs ZED Mini

Frame rate : 30 fps

Format : RGBA channel
Range : 02mtol0Om
Mini. Range : Olm

Max. Range : *15m

Sensor width: 254 mm
Focal Length: 144 mm
Image width: 720 px

Right Camera

Left Camera

Image 1

Image 2

Object 1

Object 2

A depth camera works with two
cameras in order to generate
a depth map of the captured

image.

Material Feeding location @

Motor location @

Attached to Robotic Arm @

Z Axis Camera Movement o

** Connected toa Camera Holder

Depth Camera Holder @

** Connected toa Camera Holder

** Location of Motor

Gear Motor System
Support Structure

Camera Support

**Connected toa Motor System

Rotating Ring

**Connected toa Motor System

Nozzle | 8 -14 mm

Z Axis Camera Movement @

**Connected to a Camera Holder

Depth Camera Holder @......................

** Connected toa Camera Holder
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Improved Data Processing:

The improved data processing does not require any filters for
removing any noise or shadows as it works with depth image ie. a
grayscale image. Thus, reducing processing time.
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Overlaying Images

Overflow Errors: 0
Shrinking Errors: 5

Live Testing:

For validation and proof of concept, the entire
methodology was tested while alive printing. The prints
were purposefully altered to output variability in layer
width even while printing multiple layers one on top of
the other.




