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Active Method for Accurate Light Field Depth Computation
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Abstract We propose an active method for light field depth computation with high accuracy and high robustness.
Structured illumination is employed to provide encoding information so that both direction information of light rays
and depth-modulated phase information are recorded in the light field. The phase information can provide intensity-
insensitive matching features for constructing light field depth cues. Thus, scene depth can be computed accurately.
Experimental results demonstrate that, compared with the passive method, the proposed active method can obtain
higher quality depth maps and achieve light field depth computation with higher accuracy and higher robustness.
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Fig. 1 Light field parameterization using two planes
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Fig. 2 Diagram of active light field depth computation
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Fig. 3 Experimental scenes. (a) Light field image and its amplified structure under uniform illumination;

(b) light field image and its amplified structure under structured illumination

0704005-3



H |

i P

HAW B ML H., B 4b) (045 hu=(2,
DT M u=(6,6)" BT AL, A A
TR HT SR SO AL (R B AR — 2R
PR, 2 4 () | (o) AT 48 F i 0 bR 10 2R 1
FEAE A3 A0 B S F— 25 3 W TRl — S st e AN WL f R

(R 7 43 A7 26 5 I 4 (D) TR . B 4CdD TR
M ON:BNHES A I D = i VR N R =3 DR R A e
HA W DO, AR AR 10 S e Hh 37 S P 22 454
PRIk L AR A 20 % RE 06 O 40 Sl O 37 TR B2 2k R B LN
1 14 VC BC R AIE

(@D —u=22)"
300 - —u=60"
250 -
g
PN
200 -
150 -

50 100 150 200 250 300
s /pixel

P4 ML, (AR 2 B 37 19 PR B LT R S5 R 1T 5 () w=(2.2) " WA T B RIL ] 5
() u=(6,6)" WA T HAARLE ; (d)XFRE L 4(b) | (o) H 41 68 R €67 12 28 14 A 47 437 il 26

Fig. 4

Phase-encoded field. (a) Phase-encoded field image and its amplified structure; (b) phase map from perspective of

u=1(2,2)"; (¢) phase map from perspective of u=(6,6)"; (d) phase distribution curves corresponding to red and

blue marker lines in Fig. 4(b) and Fig. 4(c)
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Light field depth computation. (a) Passive method; (b) active method; (c) three-dimensional model maps

corresponding to depth map in Fig. 5(a); (d) three-dimensional model maps corresponding to depth map in Fig. 5(b)
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