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Introduction: General Context

n Challenge: Massive 3-D data sets 
¨ Unstructured millions of points

¨ Costly to store/transmit/manipulate

n Goal: Find efficient techniques for representation and compression

Convergence between 2 worlds

Point Cloud
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Introduction: Selected Related Work

n No standards
¨ April 2017: MPEG issued a Call for Proposals on PCC

n Octree-based PCC methods
¨ Point cloud compression with graph transform

(Zhang2014)
n construct graphs on small neighborhoods of occupied

voxels
¨ Extended ShapeAdaptive DCT (Cohen2016)

n represent points (average) on an uniform grid and
apply 1-D DCT along each direction

n Tree-Structured Lattice Vector Quantization (TSLVQ)
(Ricordel1998)
¨ truncated lattices embedding
¨ multi-stage procedure of quantization based on 3x3x3

tree splitting
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A loop of the tree pruning process

Vincent Ricordel



Vincent Ricordel

Vincent Ricordel
21

Vincent Ricordel
The tree root
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TSPLVQ for Point Cloud Data

n Step (0): Initialization
¨ The points set is normalized: 
¨ centering the points ( X0 : points mean)
¨ Scaling data with the factor 

Principle Description

F = 1
2 Emax
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F = (1/2) / sqrt(Emax)   
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TSPLVQ for Point Cloud Data

n Steps (1) and (2): Splitting 
¨ Scaling the input vector X by b then shifting 

by U
¨ Splitting the cube in 2x2x2 (b=2, 

U=(1/2,1/2,1/2)) 
or in 3x3x3 (b=3, U=(0,0,0))

n Step (3): Projection into truncated lattices

¨ Fast quantization algorithm is then used to 
produce by rounding the corresponding 
reproduction vector Yi

n Step (4): Recentering
¨ The output vector is centered to permit the

next quantization level

Principle Description
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Iterative Process
n Tree structure design : Greedy approach

¨ Cube Ci to split
¨ Adapted splitting method (2x2x2 vs. 3x3x3)

n Lagrangian optimization technique
¨ Multiplier associated to each node

Globally:
n 2 possible splittings by node for all nodes èThe best    

è Maximal decrease in distortion,  minimal increase in rate

TSPLVQ for Point Cloud Data
Splitting scheme decision

λ = ΔD
ΔR

λ
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Locally:

n Increase in rate    : tree encoding cost
n Decrease in distortion :  2 local metrics

¨ Point-to-Point metric

¨ Point-to-Plane metric

Iterative Process Stop: number of leaves / depth is reached
n Each occupied leaf: Output point

TSPLVQ for Point Cloud Data
Splitting scheme decision

ΔR
ΔD

DP2Point(X , X ) = ∑
X∈Ci

d (X , X )

DP2Plane(X , X ) = ∑
X∈Ci

∣ ∣ Vd(X , X ) ⋅ NXi ∣ ∣

Vincent Ricordel

Vincent Ricordel
34



12

n Objective Comparison: TSPLVQ method
¨ 3 splitting schemes

n Only 3x3x3
n Only 2x2x2
n 2x2x2 vs. 3x3x3

Experimental Results

¨ 2 local metrics
n Point2Point
n Point2Plane (in Bold)

Comparison of symmetric MSE metric
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n Subjective Comparison:  Visual rendering result of Soldier point cloud

Experimental Results

original point cloud 
1 089 091 points

MPEG lossy PCC 
≈ 20 000 points

only 2x2x2 splitting 
Point-to-point 
≈ 20 000 points

Only 3x3x3 splitting
Point-to-point 
≈ 20 000 points

hybrid splitting
Point-to-point 
≈ 20 000 points

hybrid splitting
Point-to-plane 
≈ 20 000 points

hybrid splitting
Point-to-point 
≈ 30 000 points
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