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CLAIMS 

1. A method of coding point cloud data, the method comprising: determining height values of 
points in a point cloud; coding a data structure including data representing a top threshold and a 
bottom threshold; coding data representing a midpoint between the top threshold and the bottom 
threshold; coding data representing a distance from the midpoint to the top threshold and the 
bottom threshold; classifying each of the points into either a set of ground points or a set of 
object points according to the height values, including: classifying points having height values 
between the top threshold and the bottom threshold into the set of ground points; and classifying 
points having height values above the top threshold or below the bottom threshold into the set of 
object points; and coding the ground points and the object points according to the classifications. 

2. The method of claim 1, wherein coding the object points comprises: deriving a set of global 
motion information for the object points; and predicting the object points using the set of global 
motion information. 

3. The method of claim 2, wherein deriving the set of global motion information comprises 
deriving the set of global motion information only for the object points. 

4. The method of claim 2, wherein the set of global motion information comprises a first set of 
global motion information, and wherein coding the ground points comprises: deriving a second 
set of global motion information for the ground points; and predicting the ground points using 
the second set of global motion information. 

5. The method of claim 4, wherein deriving the second set of global motion information 
comprises deriving the second set of global motion information only for the ground points. 

6. The method of claim 2, wherein deriving the set of global motion information comprises 
deriving a rotation matrix and a translation vector, and wherein coding the object points 
comprises applying the rotation matrix and the translation vector to reference points of a 
reference frame. 

7. The method of claim 6, wherein coding the object, points further comprises: determining local 
node motion vectors of nodes of a prediction tree, the nodes including respective sets of 
reference points of the reference frame; and applying the local node motion vectors to the nodes. 

8. The method of claim 1, wherein the method further comprising determining the bottom 
threshold, wherein classifying the points comprises: classifying points having height values 
between the top threshold and the bottom threshold into the set of ground points; and classifying 
points having height values above the top threshold or below the bottom threshold into the set of 
object points. 

9. The method of claim 8, wherein the top threshold comprises z_maxi and the bottom threshold 

comprises z_mini of an ith value range {(x_mini, x_maxi), (y_mini, y_maxi), (z_mini, z_maxi)}.   
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10. The method of claim 9, wherein the ith value range comprises an ith value range of N value 
ranges. 

11. The method of claim 9, wherein x_mini and y_mini have values of negative infinity, and 
x_maxi and y_maxi have values of infinity. 

12. The method of claim 8, wherein coding the ground points and the object points further 
comprises: quantizing the ground points and the object points by a scaling factor; and quantizing 
the top threshold and the bottom threshold by the scaling factor. 

13. The method of claim 8, wherein determining the top threshold and the bottom threshold 
comprises determining the top threshold and the bottom threshold for a group of pictures (GOP) 
including a plurality of frames including the point cloud. 

14. The method of claim 13, wherein determining the top threshold and the bottom threshold 
comprises determining the top threshold and the bottom threshold for an ordinal first frame of 
the plurality of frames. 

15. The method of claim 13, wherein determining the top threshold and the bottom threshold 
comprises determining the top threshold and the bottom threshold as a weighted average of 
thresholds for the plurality of frames. 

16. The method of claim 8, wherein determining the top threshold and the bottom threshold 
comprises determining the top threshold and the bottom threshold for a sequence parameter set 
(SPS) corresponding to a plurality of frames including the point cloud. 

17. The method of claim 8, wherein determining the top threshold and the bottom threshold 

comprises: 

determining a maximum histogram height value, max_box_t; 

determining a minimum histogram height value, min_box_t; 

determining a histogram scale value, hist_scale;  

determining a histogram bin size value, hist_bin_size, according to int((max_box_t - 

min_box_t)/hist_scale); 

generating a histogram of the points with height values in the range from min_box_t to 

max_box_t; 

calculating a standard deviation of the histogram;  

determining a bin having a maximum number of height values in the histogram; and 

determining the top threshold and the bottom threshold according to offsets from the bin 
having the maximum number of height values, the offsets being defined according to respective 
multiples of the standard deviation. 
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18. The method of claim 1, wherein coding the data structure comprises coding at least one of a 
sequence parameter set (SPS), a geometry parameter set (GPS), or a geometry data unit header 
(GDH). 

19. The method of claim 1, wherein coding the data structure comprises coding the value for the 
top threshold and a flag indicating whether data is to be coded for the bottom threshold. 

20. The method of claim 1, wherein coding the data structure comprises: coding a value for a 
geom_glolornotion_threshold0 representing the top threshold; and coding a value for a 
geom_globmotion_threshold1 representing the bottom threshold. 

21. The method of claim 1, wherein coding the data representing the top threshold and the 
bottom threshold comprises coding the data representing the top threshold and the bottom 
threshold using respective unsigned integer 0th order Exp-Golomb values. 

22. The method of claim 1, wherein coding the data representing the top threshold and the 
bottom threshold comprises coding the data representing the top threshold and the bottom 
threshold using respective signed integer 0th order Exp-Golomb values. 

23. The method of claim 1, wherein coding the data representing the top threshold and the 
bottom threshold comprises coding the data representing the top threshold and the bottom 
threshold comprises using a respective signed fixed length value, the method further comprising 
coding data representing a number of bits assigned to the top threshold and the bottom threshold. 

24. The method of claim 1, further comprising coding a geometry data unit header (GDH) 
including data that overrides or refines the data of the data structure for the at least one of the top 
threshold or the bottom threshold. 

25. The method of claim 1, wherein coding the ground points and the object points comprises 
encoding the ground points and the object points. 

26. The method of claim 25, further comprising generating a bitstream including encoded data 
representing the ground points and the object points. 

27. The method of claim 1, wherein coding the ground points and the object points comprises 
decoding the ground points and the object points. 

28. A device adapted to code point cloud data, the device comprising: a memory configured to 
store data representing points of a point, cloud; and a processing system comprising one or more 
processors implemented in circuitry, the processing system configured to: determine height 
values of points in a point cloud; code a data structure including data representing a top threshold 
and a bottom threshold; code data that represents a midpoint between a top threshold and a 
bottom threshold: code data that represents a distance from the midpoint to the top threshold and 
the bottom threshold; classify each of the points into either a set of ground points or a set of 
object points according to the height values, including: classify points having height values 
between the top threshold and the bottom threshold into the set of ground points; and classify 
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points having height values above the top threshold or below the bottom threshold into the set of 
object points; and code the ground points and the object points according to the classifications. 

29. The device of claim 28, wherein to code the object points, the processing system is 
configured to: derive a set of global motion information for the object points; and predict the 
object points using the set of global motion information. 

30. The device of claim 29, wherein the processing system is configured to derive the set of 
global motion, information only for the object points. 

31. The device of claim 29, wherein the set of global motion information comprises a first set of 
global motion information, and wherein to code the ground points, the processing system is 
configured to: derive a second set of global motion information for the ground points; and 
predict the ground points using the second set of global motion information. 

32. The device of claim 31, wherein the processing system is configured to derive the second set 
of global motion information only for the ground points. 

33. The device of claim 29, wherein to derive the set of global motion information, the 
processing system is configured to derive a rotation matrix and a translation vector, and wherein 
to code the object points, the processing system is configured to apply the rotation matrix and the 
translation vector to reference points of a reference frame. 

34. The device of claim 33, wherein to code the object points, the processing system is further 
configured to: determine local node motion vectors of nodes of a prediction tree, the nodes 
including respective sets of reference points of the reference frame; and apply the local node 
motion vectors to the nodes. 

35. The device of claim 28, wherein the threshold comprises the top threshold, wherein the 
processing system is configured to determine the bottom threshold, and wherein to classify the 
points, the processing system is configured to: classify points having height values between the 
top threshold and the bottom threshold into the set of ground points; and classify points having 
height values above the top threshold or below the bottom threshold into the set of object points. 

36. The device of claim 35, wherein the top threshold comprises z_maxi and the bottom 
threshold comprises z_mini of an ith value range {(x_mini, x_maxi), (y_mini, y_maxi), (z_mini, 
z_maxi)}. 

37. The device of claim 36, wherein the value range comprises an ith value range of N value 
ranges. 

38. The device of claim 36, wherein x_mini and y_mini have values of negative infinity, and 
x_maxi and y_maxi have values of infinity. 
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39. The device of claim 35, wherein to the ground points and, the object points, the processing 
system is further configured to: quantize the ground points and the object points by a scaling 
factor; and quantize the top threshold and the bottom threshold by the scaling factor. 

40. The device of claim 28, wherein to code the ground points and the object points, the 
processing system is configured to encode the ground points and the object points. 

41. The device of claim 40, wherein the processing system is further configured to generate a 
bitstream including encoded data representing the ground points and the object points. 

42. The device of claim 28, wherein to code the ground points and the object points, the 
processing system is configured to decode the ground points and the object points. 

43. A non-transitory computer-readable storage medium having stored thereon instructions that, 
when executed, cause a processor to: determine height values of points in a point cloud; code a 
data structure including data representing a top threshold and a bottom threshold: code data 
representing a midpoint between the top threshold and the bottom threshold; code data 
representing a distance from the midpoint to the top threshold and the bottom threshold; classify 
each of the points into either a set of around points or a set of object points according to the 
height values, including instructions that cause the processor to: classify points having height 
values between the top threshold and the bottom threshold into the set of ground points; and 
classify points having height values above the top threshold or below the bottom threshold into 
the set of object points: and code the ground points and the object points according to the 
classifications. 

44. A device for coding point cloud data, the device comprising: means for determining height 
values of points in a point cloud; means for coding a data structure including data representing a 
top threshold and a bottom threshold; means for coding data representing a midpoint between the 
top threshold and the bottom threshold; means for coding data representing a distance from the 
midpoint to the top threshold and the bottom threshold; means for classifying each of the points 
into either a set of ground points or a set of object points according to the height values, 
including: means for classifying points having height values between the top threshold and the 
bottom threshold into the set of ground points; and means for classifying points having height 
values above the top threshold or below the bottom threshold into the set of object points; and 
means for coding the ground points and the object points according to the classifications. 

45. The device of claim 28, wherein the adapted to code is adapted to encode and the device is an 
encoder device. 

46. The device of claim 28, wherein the adapted to code is adapted to decode and the device is a 
decoder device.


