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if (predRight[1] != predLeft[1]) {

double scalePhi = (1 << geom angular azimuth scale log2);

double phiDelta = ((double)predRight[ 1] - (double)predLeft[1]) * 2.0 * M PI
/ scalePhi; // conversion to radians

double alphaDelta = ((double)predRight[1] - (double)point[1]) ¥ 2.0 * M_PI/
scalePhi; // conversion to radians

double sinPhiD = sin(phiDelta);

double cosPhiD = cos(phiDelta);

double sinAlphaD = sin(alphaDelta),

double cosAlphaD = cos(alphaDelta),

double Rleft = predLefi[0];

double Rright = predRight{0];

double predR = (-sinPhiD * Rleft * Rright) / ((sinAlphaD * cosPhiD -
cosAlphaD * sinPhiD) * Rleft - sinAlphaD * Rright);

predRO = (int32 t)(predR >=0 ? predR + 0.5 : predR - 0.5); // rounding
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int

PredGeomDecoder::decodeTree(Vec3<int32 t>* outA,
std::vector<Vec3<int32 t>>* reconPosSphRef,
std::vector<RadiusMap>* reconPosSphMapRef,
Vec3<int32_t>* outB)

{
QuantizerGeom quantizer(_sliceQp),
int nodesUntilQpOffset = 0,
int nodeCount = 0;
_stack.push_back(-1),

while (! stack.empty()) {
auto parentNodeldx = stack back();
_stack.pop_back(),

if (_ geom scaling enabled flag && !'nodesUntilQpOffset--) {
int qpOffset = decodeQpOffset() << geom qp_multiplier log2;

intqp = sliceQp + gpOffset;
quantizer = QuantizerGeom{(qp);
nodesUntilQpOffset = qpOffsetInterval;

}
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// allocate point in traversal order (depth first)
auto curNodeldx = nodeCount++;
_nodeldxToParentIdx[curNodeldx] = parentNodeldx;

int numDuplicatePoints = 0;
if (!_geom_unique points flag)

numDuplicatePoints = decodeNumDuplicatePoints(),
int numChildren = decodeNumChildren();

bool interFlag = false;

if (_framelsInter && geom angular mode enabled flag && prevNodeldx >= 0)
interFlag = decodelnterFlag();

GPredicter::Mode mode = GPredicter::Mode(0);

if ('interFlag)
mode = decodePredMode();

int gpht = decodePhiMultiplier(mode, interFlag);

auto predicter = makePredicter(curNodeldx, mode, minVal, [&](int idx) {
return _nodeldxToParentldx[idx];

35

auto pred = predicter.predict(outA, mode, geom angular mode cnabled flag);
auto predIntra = pred,

/1 Inter predictor
bool interPredEligible =
_framelsinter && _geom_angular_mode_enabled flag && _prevNodeldx >= 0,
bool predinterAvail = false;
point_t prevPoint;
if (mode == GPredicter:Mode(0) && interPredEligible)
{
prevPoint = outA[ prevNodeldx],
int laserIdx = prevPoint[2];
int azimuthRange = (1 << _geom_angular_azimuth_scale log2) - 4;
int azimuthBin = std::max(1, geomAngularAzimuthSpeed >> 1),
int azimuthIdxOffset = (azimuthRange + azimuthBin) / (azimuthBin << 1};
int azimuthRound = prevPoint[1] <0 ? -(azimuthBin >> 1) ; (azimuthBin >> 1);
int azimuthldx = (prevPoint[1] + azimuthRound) / azimuthBin + azimuthldxOffset;

// Search next occupied node:

azimuthIdx++;

int numLasers = numLasers;

int mapldx = azimuthIdx*numLasers + laserldx; // next index in ref map
int mapRefSize = (*reconPosSphMapRef).size(),

int predIdx = -1;
while (!predInterAvail && mapldx < mapRefSize)

predInterAvail = (*reconPosSphMapRef)[mapldx].occupied,;
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if (predInterAvail)
{
pred = (*reconPosSphMapRef)[mapldx].cellAvg;
pred[1] = (¥reconPosSphRef)[(*reconPosSphMapRef)[mapldx].order][1];

» pred|2] = (*reconPosSphRef)[(*reconPosSphMapRef)[mapldx].order]|[2];

3

else
{
azimuthIdx++;
mapldx = azimuthIdx*numTLasers + laserTdx;
R
¥

_prevNodeldx = curNodeldx;

auto residual = decodeResidual(mode, interFlag);
if (!_geom_angular mode enabled flag)
for (int k =0; k <3; k++)
residual[k] = int32_t(quantizer.scale(residual[k]));

if (_geom_angular mode enabled flag)
if (mode >= 0)
pred[1] += gphi * geomAngularAzimuthSpeed,

auto pos = pred + residual,

if (interFlag && predInterAvail) {
bool predInterAvailLeft = false;
bool predinterAvailRight = false;
int numLasers = numLasers;
int laserldx = pos[2];
int azimuthRange = (1 << geom angular azimuth scale log2) + 4;
int azimuthBin = std::max(1, _geomAngularAzimuthSpeed >> 1),
int azimuthIdxOffset = (azimuthRange + azimuthBin) / (azimuthBin << 1),
int azimuthRound = pos[1] <0 ? -(azimuthBin >> 1) : (azimuthBin >> 1),
int azimuthIdxLeft =
(pos[1] + azimuthRound) / azimuthBin + azimuthldxOffset;
int azimuthIdxRight = azimuthIdxLeft;

// Search right occupied node for interpolation:

int mapldxRight = azimuthIdxRight * numLasers + laserIdx; // right index in ref map
int predldx = -1;

int mapRefSize = (*reconPosSphMapRef).size();

point_t predRight = 0;

while (lpredInterAvailRight && mapldxRight >= 0 && mapldxRight < mapRefSize)

predInterAvailRight = (*reconPosSphMapRef) mapldxRight].occupied,
if (predInterAvailRight) {
int numpoints = (*reconPosSphMapRef)[mapldxRight].numpoints;
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if (numpoints > 1) {
int minAzimuth = 2147483647,
int minPredIdx = 0;
for(int i = 0; i < numpoints; i++) §
predldx = (*reconPosSphMapRef)[mapldxRight]. pointOrders{i];
int diffRight = std::abs((*reconPosSphRef)[predldx][1] - pos[1]);
if (diffRight < minAzimuth) {
minAzimuth = diffRight;
minPredIdx = predIdx;
}

1

3
predRight = (*reconPosSphRef)[minPredldx];
) f
}else §
predldx = (*reconPosSphMapRef)[mapldxRight].order;
predRight = (*reconPosSphRef)[predIdx];
}
} else §
azimuthIdxRight++;
mapldxRight = azimuthIdxRight * numLasers + laserIdx;
1
5

}

// Search left occupied node for interpolation:
int mapldxLeft = azimuthIdxLeft * numLasers + laserIdx; // left index in ref map
predldx = -1;
point_t predLelt = 0,
while (predInterAvailRight && !predInterAvailleft && mapldxLeft >= 0 &&
mapldxLeft < mapRefSize) {
predinterAvailLeft = (*reconPosSphMapRef)[mapldxLeft] occupied;
if (predInterAvailLeft) {
point_t predLeft;
int numpoints = (*reconPosSphMapRef)[mapldxLeft].numpoints;
if (numpoints > 1) { // && azimuthldxLeft |= azimuthldxRight) {
int minAzimuth = 2147483647,
int minPredIdx = 0;
for(int i = 0; i < numpoints; i++) {
predldx = (*reconPosSphMapRef)[mapldxLeft] pointOrders([i];
int diffLeft = std::abs(pos[1] - (*reconPosSphRef)[predIdx][1]);
if (diffLeft < minAzimuth) {
minAzimuth = diffLeft;
minPredldx = predldx;
}
}
predLeft = (*reconPosSphRef)[minPredIdx];
}else {
predldx = (*reconPosSphMapRef)[mapldxLeft].order;
predLeft = (*reconPosSphRef)[predldx];
}

if (std::abs(predRight[0] - predLeft[0]) < RADIUS_DIFF_TH) {

oooooad

JP 2024-536250 A 2024.10.4

10

20

30

40

50



(37)

goooaoano

#f INTERPOL TRIGONOMETRY
int predRO = 0;
if (predRight{ 1] != predLefi[1]) {
double scalePhi = (1 << geom angular azimuth scale log2);
double phiDelta = ((double)predRight[ 1] - (double)predLeft[1]) * 2.0 * M PI/
scalePhi;
double alphaDelta = ((double)predRight[1] - (double)pos[1]) * 2.0 * M _PI/
scalePhi;
double sinPhiD = sin(phiDelta);
double cosPhiD = cos(phiDelta);
double sinAlphaD = sin(alphaDelta),
double cosAlphaD = cos(alphaDelta);
double Rleft = predLeft[0];
double Rright = predRight[0];
double predR = (-sinPhiD * Rleft * Rright) / ((sinAlphaD * cosPhiD - cosAlphaD
* sinPhiD) * Rleft - sinAlphaD * Rright);
predRO = (int32_t)(predR >= 0 ? predR + 0.5 : predR - 0.5),
} else {
predRO = (predLeft[0] + predRight[0] + 1) >> 1;
}
pred[0] = predRO;
#else
double azDiff = predRight{1] - predLeft[1];
double wR = azDiff > 0 ? (pos[1] - predLeft[ 1])/azDiff : 0.5;
double wL = 1.0 - wR;
double predDouble = wL * predLeft[0] + wR * predRight[0];
int32 t pred0 = (int32 t)(predDouble >= 0 ? predDouble + 0.5 : predDouble -
0.5),
pred[0] = pred0;
#endif
pos[0] = pred[0] + residual[0];

}else {
azimuthIdxLeft--,
mapldxLeft = azimuthldxLeft * numLasers + laserldx;

}
}
}

if (!_geom angular mode enabled flag)
for (intk = 0; k <3; k++)
pos[k] = std::max(0, pos{k]);
outA[curNodeldx] = pos;

// convert pos from spherical to cartesian, add secondary residual
if (_ geom angular mode enabled flag) {
residual = decodeResidual 2();
for (intk = 0; k < 3; k++)
residual[k] = int32_t(quantizer scale(residual[k]));
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assert(pos[2] < numLasers && pos[2] >= 0);
pred = origin + sphToCartesian(pos);
outB[curNodeldx] = pred + residual,
for (intk=0; k < 3; k++)
outB|curNodeldx||k] = std::max(0, outB[curNodeldx][k]);
}

// copy duplicate point output

for (int 1 = 0; 1 < numDuplicatePoints; i++, nodeCount++) {
outA[nodeCount] = outA[curNodeldx];
outB[nodeCount] = outB[curNodeldx];

}

for (inti=90; 1 < numChildren; i++)
_stack push_back(curNodeldx);

}

return nodeCount;

}
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