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A. Pseudo code for distribute__rays:

In every rendering loop:

Determine the projection width and height:; . (if varying—
if not see below)

Devide the projection plane inte m by n grids, each grid 10
having size (width.m) by (heightn); and

Shoot one ray from the current viewpeint towards the center
of grid.

AL LA pRCEd A = — R

HEL AN T T T

BRI o FE S A RE S (AEOEE)
BEHmEmXnZ Uy FiZgHl, &7V v FiZd A4 X (B m) X (
=E S n) BEEO,

HAEOREDSE T Y o ROFLZmbo T1ARKD VA 85T 5,

20

uobooboobouobouoobouoobooobooooboboooboobobooboooboooan
oooooooooooooooobooboobobbooooobobooooooooooooooao
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B. Pseudo code for ray__shooting :

For each rav,
from the starting peint of the ray towards the direction of th
is ray, pick up the first voxel along the path, .
for the voxel, check if the voxel's intensity value excess a ¢
ertain threshold:
if ves,
then it’s a “sclid” voxel and take it’s position as the “hit poi
nt's” position, return:
if no, 10
go to pick up the next voxel along the path, go to 2.
if there is no voxel to pick up {e.g., the ray goes out of the
volume), return;
B. LA va—TF4r7 OO a—F;

H ATk,

1. LA DRSS DEE LA OFBICHED - T, ERHEE LOS 1 Rs

TR,

2, RIEMMIH LT, RIEALOERER—~TEOMBELEBL T3

E R,
BATWBEE (YES) | 20

3. T7ﬁw%rEEJT7ﬁw&L FOMERY by FFRA
k1 {_Llﬁé:n}lﬂio B4 ;

A TWiRWES (NO)

4. BEBLAEL, RORZEALEERL, 2~

5. BT AR AN 2R E FAE, LADBNEENSHAND
58 L BA.

L T e T e T e T e Y e Y e R e S e Y e Y e Y e R e Y e N e S e S e S e S e SR e SO e SR e S s B s SR e SR s B s R e B s

a 30
Oooooad

Ray. SetStartingPoint (currentViewpoint. GetPosition () )

Ray. SetDirection (centerQfGrid - currentViewpoint. GetPosition () )
LA B AR E ﬁf®ﬁm\u%%w());

LA B E (F ) v Rogl - BEOESA., (CEER () ;

L T e T e T s Y e TR e R e R e

uobooboobouobouoobouoobooobooooboboooboobobooboooboooan 40
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C. Pseudo code for calculating beounding box:
find the min

Ymax, Zmin, and Zmax

for all the coordinates (x, v. z) of “hit pocints”,

imum and maximum values as Xmin, Xmax, Ymin
, repectively. The box with one corner (X¥min, Ymin, Zmin) and th

e opposite corner (Xmax, Ymax, Zmax) is the bounding bex needed

C. BRFRy 7 AFRCEDOEMN 2 —F .

e w FARA ] OREEH (x, v, z) 2%, m/hfEEGE
EAfEEFNLFNLXmin, Xmax, Ymin, Ymax, Zmin,
Zmax & TA, EECAN (Xmin, Zmin) THxH

Ymin,

O (Xmax, Ymax, Zmax) THDHFE 7 ARZVELBRR

v 7 ALLD,
a

Ooooooao
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D. Pseudocode for calculate bounding hox safety_  margin :

For a bounding box with corners Omin, Ymin, Zmin) and (Xmax, Ymax,
Zmax), pad an offset to it so that the box becomes (Xmin - offset, Ymin
- of fset, Zmin - offset) and (Xmax - offset, Ymax - offset, Zmax - offset);

where offset can be the same, or can be separately set for each of t
he X, Y, and Z directions.

D. 8RR v 7 ADREHHEFHET N2 — R
(Xmin, Ymin, Zmin) B0 (Xmax, Ymax, Zmax) &
A AHERA y 7 AL, A7y bEMZ, (Xmin—offse
t, Ymin—offset, Zmin—offset) BX (Xmax—of
fset, Ymax—offset, Zmax—offset) LT,
A7y MIFE—ICERESNDINE L IIEX. YRUZHFhiz-2>u W ThiEiIz
BIE &SNS,
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E. Pseudocode for using previous hit points in subsequent frames :
For each display loop,
hit points—ShootRays; /" as above
hit points_ pool. add(hit  points): . add new hit points into a *
pocl”,
//a storage
determine the crop box using all the hit peints in hit  points_  pool.
/" previously was using just the current hit p
oints,
/" /previous loopshit  points has been deleted,
"/ and never re - used
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In previous pseudo code for distribute ravs :
After step 3,
4, determine the area of interest by finding ocut where the
terline leads to

5. Furthur divide the part of the project plane containing

s area of interest into smaller grids ; and

6. Shoot one rav towards the center of each grid
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Exemplary Pseudocode to determine area of interest (step 4 above):
1. Get current viewpoint position Py
2. Get the relative position of current viewpoint position Py on the
centerline (in terms of how many CMs away from the beginning of th
e centerline)
3. Get the centerline point P, that is (nX1) centimeter away from c
urrent view point (say n=>5ecm) ;
4, Check if Py and P, are visible to each other, by shooting a ray f
rom Py to P;:

if there exists a hit point between P, and P, (which means the ray 10
hit before it reaches P;), then P, and P, are invisible; return P
s

Else: i=i+1; go to 3

W%QEﬁ%&Efétb®ﬁuﬂgF®ﬁ(Lﬁ&%4)

1. BEOHAIEP 2R,

2. LR EOBIEORSALE P (B AMTE 2R (LR
oA ¢ mBEENL TSN

3. BEOERSDD (nX 1) cmBELTODHOLHRLEOEP  ZIEE (
#l, n=5cm) .

4. LA EP HP ~FEHLT, P ROP , MEWIHERENSHER
7,

Pob PiDICE y FRA Y MEHLEE (PICB IO LA HEHEH
HIEEBWRTA) | P RUP HRZRV ;P (L) TR

Else:i1=1+1; 3~#dp;

20
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1. Bsm koS0 % imE,

2. Feftm Lo s ARSI ERERERGL, 2RHEO 1 m
DY A X (FEEE, WAEm=5LBETS) KRG

3. BEEEAEAMXmOS )y FicgE (n=57T, 2507w F
LAy,

Exemplary Pseudocode for grid subdivision (step 5 above):
For the last visible point calculated in previous step,
1.Get the projection of this point on the projection plane ; 40
2. Take a rectangular area centered at this point on the projec
tion plane, of size 1 m of the whole projection plane {in practi

ce, for example, set m=5) ; and

e T e S e Y e Y e Y e Y e Y e Y e Y e Y e N e R e R e R e

3.divide this rectangular area into m by m grids {for m=5, 25
grids).
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Fig. 1

Fig. 1(a)
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Fig. 6

Fig. 5
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Fig. 6(a)

Fig. 7
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Fig. 7(a)

Figure 8(a) A view frustum in the whole volume
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Fig. 8(c) Volume-axes-aligned crop box

Figure 8(b) hit points within the viewing frustum
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