Problem Set 3: Volume Rendering 16825

PROBLEM SET 3

16825 LEARNING FOR 3D VISION| (SPRING 2024)
https://piazza.com/cmu/spring2024/16825

OUT: Feb. 21, 2024
DUE: Mar. 13, 2024 11:59 PM
Instructor: Shubham Tulsiani
TAs: Anurag Ghosh, Ayush Jain, Bharath Raj, Ruihan Gao, Shun Iwase

1. [10 pts]

2m Im 3m

Figure 1: A ray through a non-homogeneous medium. The medium is composed of 3 segments
(yly2, y2y3, y3y4). Each segment has a different absorption coefficient, shown as o1, 02,03 in the
figure. The length of each segment is also annotated in the figure (1m means 1 meter).

As shown in Figure [I| we observe a ray going through a non-homogeneous medium. Please
compute the following transmittance:

o T(yl,y2)

o T(y2,y4)
o T(x,yd)

T(x,y3)
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—FATEMAIE a ER b, FEMWREN ofs) 97T/, EFIE

T(a,b) = exp( - f:cr{,s] ds)

HENASEREN (B—EREARNIEE), MENSERIEHAIRRA:
T = Hexp — o; Ak; —exp( Eaiﬂi’)

(RRAREER: TRAM=R [y1, y2|, (Y2, y3), (¥3, Ya), HEL 01,00, 030 ICEERKENA {19, £23, 340
* T(y1,y2)
QFFE—E: T(y1,y2) = exp(—oay £12).
o T(y2,y4)
FIEZ + F=8. T(y2,y4) = exp( — (o9 fay + o3 E;M)).
o T(z,y4)
ZE x (Tl —£:
o BHTE |y,ys), REREBNBSEKE (/5" = |2 — z|), BIEZ, E=&:

T(z,y1) = exp( — (o1 |y2 — x| + o2 boy + 03 34)).
o BHaxc [y,

T(z,ys) = exp( — (o2 |ys — z| + o3 £341)).
o Bz lyg,ya)r T(x,ys) = exp(—o3|ys — z|).
o Hrfiy ZHy 25, FEML/BENEEMNKENR.
o T(z,y3)
[FIEE#Z x FRTEER 3 18-
o zefy,yl: T(z,ys) —exp(—(o1]t § [+ o2fa)).
oz [ynys Tz, yz) = exp(—oa|ys — z)).
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