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Abstract

In current TMC13v11 and specification, planar/angular coding mode has already supported. However, some software implementation is complicated, and some specification is incomplete.
In this contribution, we refined the code and specification with some bug-fix.

There are three proposal in this contribution.

Proposal 1: Bug-fix when planar=OFF and angular=ON
Proposal 2: Clarification of specification and software cleanup on eligible derivation process
Proposal 3: Remove planar_buffer_disabled_flag



Proposal 1: Bug-fix when planar=OFF and angular=ON 

Proposal
[image: ]
[bookmark: _Ref52978820]Figure 1 Bug-fix @ geometry_octree_decoder(encoder).cpp

When planar/angular mode is ON, the eligibility for planar mode or for angular mode is determined.

[Issue: 1]
Incurrent TMC13v11v1 as shown Figure 1, the eligibility for Angular mode is derived only when Planar mode is ON (gps.geom_planar_mode_enabled_flag =1). Therefore, there is an issue that Angular mode cannot be turned ON when Planar mode is OFF.

[Proposal: 1]
Modify the angular eligible derivation process and planar eligible derivation process to be independent as shown in Figure 1. With this change, it is possible to switch Angular mode ON / OFF regardless of Planar mode ON / OFF.


Experiment result

Proposed modifications were implemented on TMC13v11.1 software and tested. The computing platform is Linux 64bits and the executables were compiled on 64-bit Linux with gcc 5.4.2. 

Two kind of experiment was done, 
Experiment 1: Confirm the gain by using this bug-fix proposal on Planar=OFF / Angular=ON
Experiment 2: Confirm that this change has no effect on CTC



Experiment 1
Experiment 1: Confirm the gain by using this bug-fix proposal on Planar=OFF / Angular=ON.

This experiment was conducted only on Cat3-framed.
From the result, it can be confirmed that 13.1% gain on C2 and 2% gain on CW, and Angular mode is working properly.
Table 1 The result by using solution 1 (pcc-tmc13v11.1_PlanarDisabledBugFixPlanarOffAngularOn_vs_PlanarDisabled.xlsm)
[image: ]
Expriment2
Experiment 2: Confirm that this change has no effect on CTC

As shown in Table 2, it can be confirmed that there is no affect to CTC result due to changing the code. 
[bookmark: _Ref52981314]Table 2 CTC result by using solution1 (pcc-tmc13v11.1_BugFixPlanarOffAngularOn_vs_Anchor.xlsm)
[image: ]
Proposal 2: Clarification of Specification and software cleanup on planar eligible derivation process
Proposal
At the coding process of the octree node, it is determined for each axis if the current node is eligible to signal the plane information.  In the specification, the eligibility derivation process is specified in 8.2.4.1.

[image: ]
[bookmark: _Ref52988199]Figure 2 Proposed Specification 

[Issue2]
However, the current specification is incomplete and there are some mismatches with the TMC13 software.

[Proposal 2-1: Specification]
So, we analyze the latest TMC13 software and made the draft to match the software as shown in Figure 2. 

The points are
· Separate the angular eligibility derivation process and planar eligibility derivation process. (Solution 1)
· Use the term “AngularEligible” that indicate the eligibility of angular like “PlanarEligible” so that the relationship between “PlanarEligible” and “AngularEligible” becomes clear.



[Proposal 2-2: Software]
Additionally, we cleaned up the eligibility derivation process in TMC13 as shown in Figure 3 and Figure 4.
The purpose of this clean up is to make it easier to understand the relationship between the software and the specification. Therefore, there is no change in the method or performance due to this clean up.
・Reduce the conditional expressions
・Clarification of angular eligible
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[bookmark: _Ref53009597][bookmark: _Ref53009582]Figure 3 Proposed modification @ geometry_octree_decoder(encoder).cpp 
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[bookmark: _Ref53009599]Figure 4 Proposed modification in determineContextAngleForPlanar() @ geometry_octree.cpp

Experiment
Experiment: Confirm that proposed modification has no effect on CTC.

As shown in Table 3, it can be confirmed that there is no affect to CTC result due to changing the code.
[bookmark: _Ref52998621]Table 3　 CTC result by using solution2 (pcc-tmc13v11.1_PlanarSimplification_vs_Anchor.xlsm)
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Proposal 3: Remove planar_buffer_disabled_flag
Proposal
In current specification and TMC13 software,  planar_buffer_disabled_flag is signalled in GPS only when geometry_angular_enabled_flag is equal to 1 (Angular Mode = ON).
It means the planar buffer ON/OFF function is needed only when Angular mode = ON. 

Table 4 show the eligible that is finally referenced for each axis in the case Angular Mode = ON.
From this table, it can be said the planar mode may be used to z-axis when 
· Angular mode = ON
· Planar mode = ON
· Angular Eligible = 0
· Planar Eligible = 1


[bookmark: _Ref53003623]Table 4 Final Eligible when Angular Mode = ON
[image: ]

[Issue]
In current CTC, planar_buffer_disabled_flag is set to 1 when Angular Mode is ON.
By this config setting, although the planar mode may be used, the original planar mode performance cannot be obtained because the planar buffer is not used.
In terms of the performance, there is no reason not to use planar buffer when planar mode is ON.

[Proposal] 
We propose that 
-	always use the planar buffer when the planner mode is ON
-	remove the planar_buffer_disable_flag

By removing planar_buffer_disable_flag, the syntax become simple.

[image: ]
Figure 5 Proposal 


Experiment
By using planar buffer when Angular Mode = ON and Planar Mode = ON, it can be confirmed that there is 1.3% gain on C2 and 0.5% gain on CY.

Table 5 The result of proposal 3
(pcc-tmc13v11.1_V10Script_PlanarSimplificationRemovePlanarBufDisabled_vs_Anchor.xlsm)
[image: ]
Results
In this contribution, we propose three items. 

Proposal 1: Bug-fix when planar=OFF and angular=ON
Proposal 2: Clarification of Specification and software cleanup on eligible derivation process
Proposal 3: Remove planar_buffer_disabled_flag

We recommend adopting these proposed modification.
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Current Spec Proposal

Then, PlanarEligible is set as follows: Then, PlanarEligible is set as follows:
for (k = 07 k < 37 k++) { for (k = 0; k < 3; k++) {
if (EffectiveNodesizeLog2[k] <= 0) PlanarEligible[k] 0
PlanarEligible(k] = 0 if (EffectiveNodeSizeLog2[k] > 0 && geom tree coded_axis_flagldepth] [k]) {
else if (!geom tree_coded_axis_flag[depth] [k])
Planarkligible(k] = 0 if (localDensity 3 x 1024)
PlanarEligible (k] = 0
else

PlanarEligible [k] PlanarRate[k] >= geom planar_th[planeOrder[k]]

else if (localDensity >= 3 X 1024)
PlanarEligible(k] = 0

else
PlanarEligible(k] = PlanarRatelk] >
geom_planar_th([planeorder (k1] }

} }
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TMC13v11.1 Proposal
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for (int k =05 k < 8; ke+)
plararEligible[k] &= (codedAxesCurNode >> (2 - k)) & 1;

for (int k = 05 k < 3; k++)
planarEligiblelk] &= (codedAxesCurNode >> (2 - k)) & 1;
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TMC13v11.1

if (std::abs(posx) <= std::abs(posy)) {
*contexthnzlePhik = contexthnslePhi;

Yelse {
*contexthnzlePhiY = contexthnslePhi;

/7 - THETA --
int thetalaserDelta = thetalaser[laserIndex] - theta32;
int6d_t hr = zlaser[ laserIndex] * rlnv;

thetalaserDelta += hr >= 0 2 =(hr >> 17) : ((-hr) >> 17);

int6d_t z8hift = (rlnv << childSizeloz2[2]) >> 20;
int thetalaserDeltaBot = thetalaserDelta + zShift;
int thetalaserDeltaTop = thetalaserDelta - zShift;
int contextAngle = thetalaserDelta >= 02 0 : 1;
if (thetalaserDeltaTop >= 0)

contexthnzle += 2;
else if (thetalaserDeltaBot < 0)

contexthnzle += 2;

return contextfnzle;

Proposal

if (std::abs(posx) <= std::abs(posy)) {
k3 = lePhi;

Felse {
*contexthnzlePhiY = contexthnslePhi;

/7 - THETA --
int thetalaserDelta = thetalaser[laserIndex] - theta32;
int6d_t hr = zlaser[ laserIndex] * rlnv;

thetalaserDelta += hr >= 0 2 =(hr >> 17) : ((-hr) >> 17);

int6d_t z8hift = (rlnv << childSizeloz2[2]) >> 20;
int thetalaserDeltaBot = thetalaserDelta + zShift;
int thetalaserDeltaTop = thetalaserDelta - zShift;
int contextAngle = thetalaserDelta >= 02 0 : 1;
if (thetalaserDeltaTop >= 0)

contexthnzle += 2;
else if (thetalaserDeltaBot < 0)

contexthnzle += 2;

return contextfnzle;
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tmc13vi11_octree prediift(Anchor)
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// planar eligibility
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decode i\anar.\sE\ igible(planarEligible);

if (contextingle !=-1)
planarEligible[2] = true;

planarEligible[0] = (contextAnglePhiX = -1);
planarEligible[1] = (contextAnglePhiy = -1);
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for (int k = 05 k < 3; k++)

planarEligiblelk] & (codedAxesCurNode >> (2 - k}) & 1

int planarProb[8] = {127, 127, 127};
decoder .determinePlanarhode(

OctreellodeP lanar planar;

Proposal

planarEligible, nodel, planar, gnp.neighPattern, planarProb,

contexténgle, contexthnglePhiX, contextdnglePhiY);

node0. idemEligible &=

planarProb[0] x planarProb[1] x planarProb[2] <= idemThreshold;

if (lisLeafNode(effectiveNodeSizelog2)) {
// planar eligibility

= , falsel;
decoder ._planar.isEligible(planarEligible):
it (contextAngle 1= -1)

planarEligible[2] = true;

planarEligiblel0] = (contextAnglePhiX != -1);
planarEligiblel1] = (contextAnglePhiY != -1);

for (int k = 0; k < 3; k++)

planarEligiblelk] & (codedAxesCurNode >> (2 - kJ) & 1

int planarProb[8] = {127, 127, 127};
decoder .determinePlanarhode(

planarEligible, nodel, planar, gnp.neighPattern, planarProb,

contexténgle, contexthnglePhiX, contextdnglePhiY);

node0. idemEligible &=

planarProb[0] x planarProb[1] x planarProb[2] <= idemThreshold;
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Reference: tmc13vi1 1 octree predlift(planarEnable0)
Tested tmc13vi11_octree prediift(planarEnable0+Solution!)
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