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Memory Management Method for 3D Scanner Using GPGPU 
 

TATSUYA MATSUMOTO†1 SATORU FUJITA†2 
 

This paper proposes an efficient memory management system for real time 3D scanner using GPGPU and Kinect. 3D scanners 
proposed in KinectFusion has limitations on density and range from video memory size for GPU. In order to loosen the limitation, 
octree is said to work well in terms of data storing and processing. In addition to the original octree approach, we propose a new 
method which improves efficiency using main memory and sorting octree data and evaluate it from viewpoints of memory transfer 
size and processing load. 
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01: count = number of nodes at L 
02: splitFlag[1..count] = 0 
03: swapFlag[1..count] = 0 
04:  
05: // Split SwapIn  
06: for all node O(i) at Level L in parallel do 
07:  if O(i) is in the view frustum then 
08:   sdf  calculate sdf from O(i) and current depth image 
plane 
09:   if (O(i) has no child or has swap) and NeedSplit(O(i), sdf) 
then 
10:    splitFlag[i] = 1 
11:    if O(i) has swap then 
12:     swapFlag[i] = 1 
13:    endif 
14:   end if 
15:  end if 
16: end for 
17:  
18: //  
19: (shift, count)  Scan(splitFlag, +) 
20:  
21: // Split SwapIn  
22: for all node O(i) at level L in parallel do 

23:  if splitFlag[i] == 1 then 
24:   swap_id  -(O(i).idChild + SwapLayerIdBias) 
25:   O(i).idChild  count + (shift[i]  8) 
26:   key  O(i).xyzkey  8 
27:   for k from 0 to 7 do 
28:    addr  O(i).idChild + k 
29:    if HasSwap(O(i)) then 
30:     oct[L + 1][addr] = SwapLayerO[swap_id + k] 
31:    else 
32:     oct[L + 1][addr].xyzkey  key | k 
33:    endif 
34:   end for 
35:  end if 
36: end for 
37:  
38: // SwapLayer  
39: (SwapLayer, swapLayerCount)  Compact(SwapLayer, 
swapFlag) 
40:  
41: //  
42: O.count = O.count + count * 8 
43: SwapLayer.count = swapLayerCount 
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4.1  
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01: count  O.count 
02: swapCount  SwapLayer.count 
03: mergeFlag[1..count]  0 
04: swapoutFlag[1..count]  0 
05: //  
06: for all nodes O(i) at level L - 1 in parallel do 
07:  if O(i).idChild >= 0 then 
08:   mergeFlag[O(i).idChild / 8]  

 NeedRemove(O(i)) or NeedSwapOut(O(i)) 
09:   swapoutFlag[O(i).idChild / 8] 
  NeedSwapOut(O(i)) and Layer below L is Data Layer 
10:  end if 
11: end for 
12: 
13: // Scan  
14: (shift, count)  Scan(mergeFlag, +) 
15:(swapoutScanOut,swapoutScanOutCount)  

 Scan(swapoutFlag, +) 
16: 
17: // ID  
18: for all node O(i) at level l - 1 in parallel do 
19:  idc  O(i).idChild 
20:  if idc >= 0 and mergeFlag[idc/8] == 0 then 
21:   O(i).idChild  idc - shift[idc/8]  8 
22:  else 

23:   if swapoutFlag[idc / 8] == 1 then 
24:    // SwapOut  
25:    swap_layer_idc  

swapoutScanOut[idc / 8] * 8 + SwapCount 
26:    O(i).idChild  

 -(swap_layer_idc + SwapLayerIdBias) 
27:    for child of O(i) nodes C(j) do 
28:     SwapLayerO[j] = C(j) 
29:    endfor 
30:   else 
31:    if mergeFlag[idc / 8] == 1 then 
32:     O(i).idChild  -1 
33:    else 
34:     O(i).idChild  idc 
35:   endif 
36:  end if 
37: end for 
38: 
39: //  
40: Compact(oct[l], mergeFlag, shift) 
41: 
42: //  
43: O.count  O.count - count  8 
44: SwapLayerO.count  

 swapCount + swapoutScanOutCount  8 

01: // 1/8( )  
02: count  number of nodes at level L / 8 
03: 
04: //  
05: for i from 1 to count in parallel do 
06:  idxs[i]  i 
07:  xyzkeys[i]  O(i * 8).xyzkey 
08: end for 
09: 
10: // xyzkey  
11: (sorted_idxs, sorted_xyzkeys)  Sort(xyzkeys, idxs) 
12: 
13: //  
14: for i from 1 to count in parallel do 
15:  src_idx  sorted_idxs[sorted_xyzkeys]; 
16:  new_O(i)  O(sorted_idxs) 
17: end for 
18: 
19: //  
20: Swap(new_O, O) 

CPU Intel Core i7-3930K 3.2GHz 

 DDR3-SDRAM 8GB 

GPU 
NVIDIA GeForce GTX 690 

: 2GB  

 Kinect for Windows 

 CUDA SDK 5.0 

 Kinect SDK 1.7 

 cudpp 2.0 
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