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Abstract

This paper proposes a high-performance real time 3D
scanning method using GPU by extending Octree
KinectFusion. In the Octree KinectFusion, all data are
stored in video memory and a surface generated by a ray
marching method can be displayed in real time. To make
the data area larger, this paper proposes a method to use
not only video memory but main memory. A way to use
both main and video memories is similar to a swap system
in operation system. When values on video memory get
unnecessary for processing, they will be moved to main
memory like swap-out and when values on main memory
get necessary for processing, they will be back to video
memory like swap-in. It costs so high for a program on
GPU to exchange values on main memory that the
proposed method inserts margins between camera screen
and active video memory areas for avoiding excessive
swap-in/out operations. To generate a surface faster, this
paper uses a marching cube method. A ray marching
method used in the previous study generated a depth map.
It ran faster than a marching cube method but needed to
run for every frame. On the other hand, a marching cube
method generates polygons which neither changes often
nor needs to run for every frame. Experimental results
showed that the proposed method could capture bigger
volumes of scenes and processed faster than the previous
study and output high quality 3D model.
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01: for all node 0(i) at Level L in parallel do
02: if 0(i) is in the view frustum then
03: sdf = calculate sdf from 0(i)
and current depth image plane
04: splitFlag[i] = (0(|)hhas no ?hl|d
or
and NeedSpllt(O(l) sdf)

05: swapFlag[i] = 0(i) has swap

06: end if
07: end for
08:

093 (scanout, count) = Scan(splitFlag, +)

0:
1: for all node Q(i) at level L in parallel do
2. if sylltFIag[I] == 1 then
3: idChild

= number of nodes at L + (scanout[i] * 8)

14:  for k from 0 to 7 do

15: addr = 0(i). idChild + k

16: oct[L + 1] [addr]. xyzke
0(i). xyzkey K3 1 k

17: oct[L + 1] [ad

= SwapLayer[-(O(l) idChild

+ SwaplLayer [dBias) + ki
if HasSwap (0(i))

18: end for

19: end if

%?: end for

22: (SwaplLayer, swaplayerCount)

2 = Compact (SwapLayer, swapFlag)

24: 0.count = 0.count + count * 8
25: Swaplayer. count
= Swaplayer. counts - swaplLayerGount
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02: mergeFlag[0(i). idChild / 8] .
= 0(i). idChild >= 0 and (NeedRemove (0(i))
or NeedSwapQut (0(i)))
03: swapoutFlag[0(i). idChild / 8] )
= 0(i). idChild >= 0 and NeedSwapOut (0(i))
04: end for

06: (shift, count) = Scan(mergeFlag, +)
07: (swapoutScan, swapoutScansCount)
= Scan(swapoutFlag, +)

10:  idc = 0(i). idChild

110 if idec >= 0 and mergeFlag[idc/8] == 0 then
12: 0(i). idChild = idc ~ shift[idc/8] ? 8

13: else

14: if swapoutFlag[idc / 8] == 1 then

15: swap_layer_idc

01: for all nodes 0(i) at level L - 1 in parallel do

09: for all node 0O(i) at level | - 1 in parallel do

= swapoutScanOut[idc / 8] * 8
+ Swaplayer. count
16: 0(i). idChild = —(swap_layer_idc
+ SwapLayer[dBias)

17: Copy nodes from child of 0(i) to SwaplLayer
18: else
19: 0(i). idChild

= mergeFlag[idc / 8] ? -1 : idc

20: end if
21: end for
22:

23: Compact (oct[!], mergeFlag, shift)
24: 0.count = 0.count - count * 8
25 Swaplayer. count
= Swaplayer. count + swapoutScanQutCount * 8
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