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A GPU-PatchMatch multi-view dense matching algorithm based on parallel
propagation
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Abstract: Aiming at the problem of low efficiency of multi-view dense matching, a GPU-PatchMatch multi-
view dense matching algorithm is proposed. The algorithm uses GPU to improve the computational
efficiency of PatchMatch. At the same time, it also makes full use of sparse scene information to initialize
the depth information. In addition, in order to improve the propagation efficiency, it uses the pyramid recd-
blackboard to propagate the depth information in parallel. Finally, the experiments are carried out on the
DTU, Strecha and Vaihigen datasets, and compared with the commonly used multi-view dense matching
algorithms, The results show that our algorithm has a significant improvement in reconstruction efficiency,
which is 7 times higher than the CPU algorithm (such as PMVS, MVE and OpenMVS), and 2.5 times higher
than the GPU algorithm (such as Gipuma), which proves the effectiveness of the proposed method.
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Fig.2 Global propagation of depth information
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Fig.3 GPU-PatchMatch multi-view dense matching algorithm
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Fig.5 The Correspondence between two images
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Fig.6 An example of sparse scene
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T 10 %6 WA B o5 64T ) IR Ak o A B AR
HARH ¥ GPU-PatchMatch (100 %) B 2 5+
G HEAIT € BH A SCORVE R B A AR BT R B
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Z2OH T ERCRET . 5 Gipuma M LR E
H A REROREETE

x1 EEME
Tab.1 The performance of different algorithms
Scanl Scan6 Scan9
ik K S A FERT K SERE Y FET bt SERE Y Gaein)
/mm /(%) /s /mm /%) s /mm /(%) /s
PMVS 0.80 91.11 162 0.87 77.89 489 0.99 71.61 504
MVE 0.98 90.88 1553 1.04 78.28 1450 1.15 72.18 1366
OpenMVS 0.73 90.85 396 0.86 79.10 405 0.95 71.97 296
Gipuma 0.90 90.22 195 0.97 77.57 195 1.05 72.61 194
AICHIL 0% 0.83 90.73 41 0.97 78.14 41 1.10 71.70 38
AR (100 %) 0.81 91.10 43 0.96 78.31 43 1.09 72.52 42

3.2.2 Strecha £

Strecha 4 5 Sy b T8 3T 505 H AR A8 ]
Canon D60 R, /PR K 3072 X 2048 4 & ; H
HY 5 2 f ] Zoller + Forhlich IMAGER 5003
K. AR T s A h Y Fountain 48
1 Herzjesu $#g ., H 7 Fountain A 11 5K 1%,

Herzjesu A 8 5K 2%, #E47T H @/, BT A 2R #
HEAT T 1 WRBERAE s e i 5 L N s AR AT
T IEFE 0.02 m WYRATE ; PF O H AR B R i 50 R
BERT, BB KT 0.05 m M) S A0 M S,

Bl 13 MEANFILEEMEES SR 2 S
NEGE M E RS RIEM AR bR . BRI F L E
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S8 P S o B T b A A Bk T ) 22 S 0RO
{H Gipuma 535 #9556 58 % B2 BT J50 R 2 LX)
SR UG S TR (9 2 B0 H R o R Y

W, fEEEAER AR R ENCR RS . 55
CPU ML A 10 5808427, 5 Gipuma
M ZE G 2.5 5 RE T,

% 2 Fountain 5§ Herzjesu #{FEEZI5FR

Tab.2 The performance of different algorithms for Fountain and Herzjesu data sets

Fountain Herzjesu
Ak
} B /m SEREPE/ (%) FERT/s KB /m SERESE /(%) FERT/s

PMVS 0.014 55.38 539 0.015 51.00 398
MVE 0.015 44,03 847 0.017 36.80 519
OpenMVS 0.015 61.24 325 0.015 54.11 224
Gipuma 0.013 41.21 105 0.015 30.21 53
AR 0% 0.015 56.06 27 0.016 49.86 20
AR (100 %) 0.016 59.24 28 0.016 52.43 21

3.2.3 Vaihingen £ {i%

Vaihingen £085 Atz 4, 4 20 5k H
Intergraph/Z1 DMC RAE [ 5158 . 43 HE %R 7680 X
13 824 B F s H % Ml = ffi ] Leica ALS50 R AE
oM B, AT EWEN, A RS T
2 WRERAE e 5 B s AT T bR
0.2 m BYRAE ; PP 2 A B2 A e 50 B R I, iR
BRT 2m WM RIS . BT Gipuma TGk
Ab FRAPL 25 FAAR, PG T B A AR O F A R

K14 ENEEEREN &SRR R 3 hED
LM E B RN e br, FEHEEHE &4
BB 2R/ BIE 0.5 m A4, fEEE
B LLEANELRNA - EER, FEERERT
55007 1 B A, o R ) R 1 SR i s A
VLT PatchMatch B, A ERE S,
Fafdtk b PMVS MVE ¥ i, @@ FEn L, A
SCRESCR R G A min £ R T EE. S
B4 CPU kL EZAH 8 53R 2T}

% 3 Vaihingen # B EE IR

Tab. 3 The performance of different algorithms for

Vaihingen data set

(ER7S KERE/m  SEREE /(%) AEHE/min
PMVS 0.60 62.48 60.5
MVE 0.51 52.61 99.5
OpenMVS 0.65 64.97 33.5
AR (10 %) 0.63 71.04 3.5
AR (100%) 0.60 72.31 3.9

3.2.4  ibR%dE
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SCIAAE AT rf DU T A B s 5L 5 ), 3 i) 3
FH 102601 100 Yo Hi 5 3 47 22 90 9% B2 VE T G &
ML R A B K ES R ACHE
X B s 0T A R AR . AR S 2L b S
&5l H £ e 8 {5 B X%t PatchMatch i3 47 %1 16
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(a) GT (b) PMVS (¢) MVE . (d) OpenMVS (¢) Gipum (h AH % () ASCH
(10%) (100%)

F12 WEEZR

Fig.12 Reconstruction result
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®l 13 Fountain 55 Herzjesu 545 5 2 45 1

Fig.13 Reconstruction result for Fountain and Herzjesu data sets
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Fig.14 Reconstruction result for Vaihingen data set
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