
2015년 추계학술발표대회 논문집 제22권 제2호(2015. 10)

 PTAM

, , ,

e-mail : {onlytjwo, mystous, 2015010681, csjeong}@korea.ac.kr

Distributed Stream Processing System with apache Hadoop for 
PTAM on Xeon Phi Cluster  

Jae Min Seo, Kyu Nam Cho, Do Hyung Kim, Chang-Sung Jeong 
Dept. of Electrical Engineering, Korea University 

       

 PTAM . PTAM
.  PTAM ,

PTAM  Bundle Adjustment  map
. , PE(Processing Element)  Xeon phi 

.

1.

 CPU 
.

,
GPGPU(General Purpose Graphic Processing Unit), Intel 
Xeon Phi Coprocessor .

 OpenMP, OpenCL 
.

 Intel Xeon Phi Coprocessor ,
GPGPU  CPU architecture

.  GPGPU  Calculation 
Unit  RAM

.  Intel 
Xeon Phi Coprocessor  hardware acceleration

.

.
 PTAM

host
 Hadoop  Intel Xeon Phi System

PTAM
.

2.

2.1 PTAM 
PTAM[2,3] SLAM(Simultaneous localization 
and mapping)[6]

 3D 
. PTAM

 Tracking part  Mapping part
. Tracking part

 Mapping part
 map

.  Mapping part
.

2.2 Intel Xeon Phi Coprocessor 
Intel Xeon Phi Coprocessor  CPU
architecture  60  4

coprocessor GPU
Xeon phi coprocessor

[4] Xeon

Xeon Phi Coprocessor
Xeon Phi 

cluster program

2.3
,

,

- 184 -



2015년 추계학술발표대회 논문집 제22권 제2호(2015. 10)

 generated 
,

.
.

1)Real-time data handling 2)Fault-tolerance 
3)Scalability .
B. Zhou, Z. Luan  [1]

 bursting data
PE(Processing Elements)

 processor .
 cluster side  bundle 

adjustment
.

2.4 Hadoop 
Hadoop

. Hadoop 
 Hadoop ,

HDFS(Hadoop Distributed File 
System), OS (OS level 
abstractions) (MapReduce)

. Hadoop
HDFS

. 2

. HDFS

. HDFS

.

.

3.  PTAM

PTAM
.  PTAM

,

.
(fault tolerance)

[5]  bundle adjustment 
 [7]

..
Map (repository)  map data

.
.

Map 
.

.

. PTAM  bundle adjustment
.

.
 map .

 bundle adjustment
 PTAM .

.
, PE

.
 PTAM  map .

 1)
 PE . 2)map 

 PE .
 PE

. Map , map 
.

 map .
3 4 .

- 185 -



2015년 추계학술발표대회 논문집 제22권 제2호(2015. 10)

 PE  Xeon Phi 
 CPU  Pes .

. 1) 
. Xeon Phi Coprocessor  PCI-E

,
. 2)  Xeon Phi 

Coprocessor
.

.

. 3) Xeon Phi 

.

 map .   

4.

 PTAM
.  PTAM

map  bundle adjustment 
.

 Xeon Phi  bundle 
adjustment

, PE(Processing Element)  Xeon phi 

 PTAM .
Xeon Phi  C++ 

.  GPGPU 
CUDA .

Acknowledgement 

[1] B. Zhou, Z. Luan, J. Wu, and M. Xie, “Using Paralleled-
PEs Method to Resolve the Bursting Data in Distributed 
Stream Processing System,” in Computational Science 
and Engineering (CSE), 2013 IEEE 16th International 
Conference on, 2013, pp. 1324–1331. 

[2] G. Klein and D. Murray, “Parallel Tracking and Mapping 
for Small AR Workspaces,” in 2007 6th IEEE and ACM 
International Symposium on Mixed and Augmented 
Reality, 2007, pp. 1–10. 

[3] “Parallel Tracking and Mapping (PTAM) news.” [Online]. 
Available: http://ewokrampage.wordpress.com/about/.

[4] M. Garofalakis, “Distributed Data Streams,” in 
Encyclopedia of Database Systems SE - 137, L. LIU and 
M. T. ÖZSU, Eds. Springer US, 2009, pp. 883–890. 

[5] C. Lei, E. a. Rundensteiner, and J. D. Guttman, “Robust 
distributed stream processing,” 2013 IEEE 29th Int. Conf. 
Data Eng., no. 1, pp. 817–828, 2013.  

[6] Dissanayake, M. W. M. G., et al. "A solution to the 
simultaneous localization and map building (SLAM) 
problem." Robotics and Automation, IEEE Transactions 
on 17.3 (2001): 229-241. 

[7] K. Cho and C. Jeong, “Distributed Stream Processing 
System for PTAM on Xeon Phi ® Cluster,” in The 
International Conference on Future Web (ICFW 2014), 
2014. 

- 186 -




