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Method of Plant Point Cloud Registration Based on
Kinect of Improved SIFT — ICP

SHEN Yue PAN Chengkai LIU Hui GAO Bin
(School of Elecirical and Information Engineering, Jiangsu University, Zhenjiang 212013, China)

Abstract: Aiming at solving the low-accuracy and slow-speed problem of traditional registration, an
improved SIFT — ICP registration method for color point clouds of plant was put forward. Original color
point clouds of plant was merged by color images and depth images obtained by Kinect from different
perspectives. Firstly, preprocessing was carried out to extract point clouds of plant from original point
clouds, in which lots of point clouds of background and noise were involved. Secondly, by making use of
depth features and boundary characteristics of plant point clouds, the key points were detected by means
of SIFT (Scale invariant feature transforms) algorithm. Thirdly, normal calculation was executed on the
key points computed previously, which was revised by adapting the estimation to accelerate the normal
estimation process. The normal estimation was determined by the number of surrounding points. For the
sparse part of point cloud, the value of adjacent point was reduced, on the contrary, it was increased in
the process of normal estimation. Meanwhile, the FPFH ( Fast point feature histograms) descriptor was
developed to obtain the characteristic vector which contained 33 dimension element for each key point.
Fourthly, SAC — TA (Sample consensus-initial alignment) algorithm, an initial registration algorithm,
was applied to register plant color point clouds from different perspectives to provide a better spatial
mapping relationships for accurate registration. Finally, on the basis of initial registration, the ICP
(Tterative closest point) algorithm, which was accelerated by adapting Nanoflann instead of Flann, was
used to refine the initial transform matrix inferred by initial registration. Experiments showed that this
registration method can improve not only registration speed but also registration accuracy, the average
Euclidean distance between corresponding points was below 7 mm and registration time-consuming was
less than 30 s.

Key words: plant; Kinect; 3D point cloud; initial registration; accurate registration

W fr H 3. 2017 —04 -20 &[0l H . 2017 — 05 - 24

EE&WH: HEARBFILETH (51505195) JLIR4 H BRRH S /RS (B12017067 ) FIVLIS @ 03424 Rl dt e TR 5 H (PADD)
TEF B A : LBR(1978—) 3, BIBUR, W&, BENFRNAFE S A S LTS, E-mail: shen@ ujs. edu. cn

BEMEE : X (1980—) Lo, Bl H0, 1L, EE SR LAE B A5 A SIEBFSE , E-mail : amity@ ujs. edu. cn



184 & ol HLOM ¥ R

2017 4

5l

AR, Bl AR RE AL AN S EALAS BT K i , 1l
PR =4k i BB R WE 58 38 A0 1 [ A AR AT 5T 45
SRS RS R = TR R A
AR AEL PR = 2 B A B, X T A R R AE 110 B IRCH A
BEE S SCHRL3 = 5 1A O A% I X A Ak AT
HY T AN 52 BB RO B (B 77 78 00 SR
R A TR MM 5 SR . SCHRL6 -8 A
FIXCH AL X Hbp = e d g, (H2 il T s i A
S PR, GRS 5 2 BV O & B T, P
S AR

T2y m) Y Kinect f5 % 2 AE 96 52 1 [6] 45 2R 4k
H AR % o B R % B4 & AL AT Bl
(Time of flight, ToF) £ # I F A, i H /& Kinect
V2.0 2G4 T/ R 8 R S0 M, 78 AN
AT AR E Tz R R

SCHRL 12 105 2 48 1CP 553k A7 1 ek, v
BT AR o> 5 B R = AR TR AR A R
i 338 5 R AL e R 1 = A1 TR ABOWD I X X
PEAT R B, BAR I (8] 5 T AT P ok 3%, H 2 RS
WK, SCHR[ 1313 T KD — TREE Xf ICP 449k k47
e ) DY 0 3R SR i AR e B el B R A A
¢ JRUIC L K B2 AT I R , L I ) A0 AR R B AR
UEo SCHR[14] R F§ NARF — ICP J5 i % 2 3 2R
B R AT TC e, AH X AL G 1CP B 3E TR 2 5 T
AT E R AR I AR e O T AR R IE R
JEE AR B2 T B e O 0 Y PR M, A SR A AR
HWEFERS G, 5 Y — B 3k T Kinect f& JBAS 19 A8 #&
S B Bk SIFT — ICP it fE J7 . Kinect 2.0
AL H A5 37 5 b 3R OB AR R (0 5 =, 3l 2 X A
] £ BE T 0 H bR R 2= R AT PR ) 4 T o 2 4
B 0T A R0 1 (Tterative closest point, ICP) — 4>
B Bh L T S SO R ICP Bk AT
At T 9 L LAY 52 B AS (] BB AR AR R B PR
5 0 Fic 4

1 KB RIMTE

1.1 #EHREGRXE

R NS IR DU R RS R IR I i)
L8 m R AR 1.4 m(E 1), {2 ey H Ax
FEAR 1.5 m, 76 H OGBS T 652y 100 Ix, {5 1]
Kinect 2. 0 & 2% % 8 4 U402 W) 4 it 19 B 1 T &
Kinect for Windows SDK L) } & = J# ( Point cloud
library ,PCL) " 1 OpenCV i HURE ¥k R €, TR 13
BB DGR AR S

il

(a) ZEEGREAD (b) TRIZ E (WL 1)

() ZOEEGRELA2)
Bl 1 Kinect fi bR (R AR BE 1 14
Fig. 1  Kinect-based color and depth images of plant
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Fig.3 Flow chart of improved SIFT — ICP point cloud
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