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WHAT IS CLAIMED IS: 

1.  A system comprising: 

 a memory that stores a generative adversarial network (GAN); 

 one or more processors configured to receive a low resolution point cloud comprising 

a set of three-dimensional (3D) data points, the low resolution point cloud representing an 

object, the one or more processors configured to input the low resolution point cloud to the 

GAN for a generator of the GAN to generate a first set of generated data points based at least 

in part on one or more characteristics of the data points in the low resolution point cloud, the 

generator further configured to interpolate the generated data points into the low resolution 

point cloud to produce a super-resolved point cloud that represents the object and has a greater 

resolution than the low resolution point cloud; 

 wherein the one or more processors are further configured to analyze the super-resolved 

point cloud for detecting one or more of an identity of the object or damage to the object; and 

 wherein the generator of the GAN interpolates the generated data points into the low 

resolution point cloud at coordinate positions between adjacent data points in the low resolution 

point cloud. 

2.  The system of claim 1, wherein the object is a turbine engine and the one or more 

processors are configured to analyze the super-resolved point cloud to detect damage to a 

coating of the turbine engine. 

3.  The system of claim 1, wherein a discriminator of the GAN is configured to receive the 

super-resolved point cloud from the generator and to predict whether the object in the super-

resolved point cloud is one or more of similar or identical to an object represented in one or 

more high resolution training point clouds. 

4.  The system of claim 3, wherein, responsive to the discriminator predicting that the 

object in the super-resolved point cloud is not similar or identical to any object represented in 

any of the one or more high resolution training point clouds, the generator of the GAN is 

configured to generate a different, second set of generated data points that is interpolated into 

the low resolution point cloud to produce a revised super-resolved point cloud. 

5.  The system of claim 4, wherein the generator of the GAN on the memory is an artificial 

neural network having artificial neurons that apply weighted functions to the one or more 
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characteristics of the data points in the low resolution point cloud to generate the generated 

data points, and, responsive to the discriminator of the GAN predicting that the object in the 

super-resolved point cloud is not similar or identical to any object represented in any of the one 

or more high resolution training point clouds, the generator is configured to change one or more 

weights applied by the artificial neurons in the weighted functions prior to generating the 

second set of generated data points. 

6.  The system of claim 1, wherein the one or more processors are configured to receive 

the low resolution point cloud from a time-of-flight range imaging camera. 

7.  The system of claim 1, wherein the generator of the GAN is configured to generate an 

amount of the generated data points for the super-resolved point cloud that is at least three 

times more than a total amount of the data points in the low resolution point cloud. 

8.  The system of claim 1, wherein the one or more characteristics of the data points in the 

low resolution point cloud on which the generator of the GAN is configured to generate the 

generated data points includes one or more of 3D position coordinates, intensities, colors, or 

relative positions of the data points. 

9.  The system of claim 1, wherein the generator of the GAN is configured to generate the 

generated data points based at least in part on a determined distribution of one or more 

characteristics of data points in one or more training point clouds received by the GAN from 

the one or more processors during a training phase of the GAN. 

10.  A method comprising: 

 obtaining a low resolution point cloud comprising a set of three-dimensional (3D) data 

points, the low resolution point cloud representing an object; 

 inputting the low resolution point cloud to a generator of a generative adversarial 

network (GAN) trained to generate a first set of generated data points based at least in part on 

one or more characteristics of the data points in the low resolution point cloud, the generator 

further configured to interpolate the generated data points into the low resolution point cloud 

to produce a super-resolved point cloud that represents the object and has a greater resolution 

than the low resolution point cloud; and 

 analyzing the super-resolved point cloud for detecting one or more of an identity of the 

object or damage to the object; 
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 wherein the generator of the GAN interpolates the generated data points into the low 

resolution point cloud at coordinate positions between adjacent data points in the low resolution 

point cloud. 

11.  The method of claim 10, wherein the object is a turbine engine and the super-resolved 

point cloud is analyzed to detect damage to a coating of the turbine engine. 

12.  The method of claim 10, further comprising predicting, using a discriminator of the 

GAN, whether the object in the super-resolved point cloud is one or more of similar or identical 

to an object represented in one or more high resolution training point clouds. 

13.  The method of claim 12, wherein, responsive to the discriminator predicting that the 

object in the super-resolved point cloud is not similar or identical to any object represented in 

any of the one or more high resolution training point clouds, the method includes generating, 

using the generator, a different, second set of generated data points that is interpolated into the 

low resolution point cloud to produce a revised super-resolved point cloud. 

14.  The method of claim 13, wherein the generator of the GAN is an artificial neural 

network having artificial neurons that apply weighted functions to the one or more 

characteristics of the data points in the low resolution point cloud to generate the generated 

data points, and, responsive to the discriminator predicting that the object in the super-resolved 

point cloud is not similar or identical to any object represented in any of the one or more high 

resolution training point clouds, the method includes changing one or more weights applied by 

the artificial neurons in the weighted functions prior to generating the second set of generated 

data points. 

15.  The method of claim 10, further comprising training the GAN using one or more 

training point clouds prior to inputting the low resolution point cloud to the generator, the 

generator of the GAN configured to determine a distribution of one or more characteristics of 

data points in the one or more training point clouds and use the distribution of the one or more 

characteristics to generate the first set of generated data points. 

16.  The method of claim 10, wherein the generator is configured to generate an amount of 

the generated data points for the super-resolved point cloud that is at least three times more 

than a total amount of the data points in the low resolution point cloud. 

17.  A system comprising: 
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 a generator of a generative adversarial network (GAN) comprising one or more 

processors, the generator configured to receive a low resolution point cloud representing an 

object, the low resolution point cloud including three-dimensional (3D) data points, the 

generator configured to generate a first set of generated 3D data points and to interpolate the 

generated data points into the low resolution point cloud to produce a super-resolved point 

cloud that represents the object and has a greater resolution than the low resolution point cloud; 

and 

 a discriminator of the GAN comprising one or more processors, the discriminator 

configured to predict whether the object in the super-resolved point cloud is one or more of 

similar or identical to an object represented in one or more high resolution training point clouds; 

and 

 responsive to predicting that the object in the super-resolved point cloud is one or more 

of similar or identical to the object represented in the one or more high resolution training point 

clouds, the generator is configured to communicate the super-resolved point cloud to a neural 

network for automated object recognition by the neural network; 

 wherein the generator of the GAN interpolates the generated data points into the low 

resolution point cloud at coordinate positions between adjacent data points in the low resolution 

point cloud. 

18.  The system of claim 17, wherein, responsive to the discriminator predicting that the 

object in the super-resolved point cloud is not similar or identical to any object represented in 

any of the one or more high resolution training point clouds, the generator is configured to 

generate a different, second set of generated data points and to interpolate the second set into 

the low resolution point cloud to produce a revised super-resolved point cloud. 

19.  The system of claim 17, wherein the generator is configured to generate an amount of 

the generated data points for the super-resolved point cloud that is at least three times more 

than a total amount of the data points in the low resolution point cloud. 

20.  The system of claim 3, wherein the discriminator is configured to make the prediction 

by generating classification scores for each of the data points in the super-resolved point cloud. 

21.  The system of claim 20, wherein the discriminator calculates a loss function for the 

each of the data points in the super-resolved point cloud based on the classification scores. 
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22.  The system of claim 21, wherein the discriminator compares the loss functions to one 

or more thresholds to determine if the object in the super-resolved point cloud is one or more 

of similar or identical to the object represented in one or more high resolution training point 

clouds 


