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Abstract of Thesis

Stream data processing systems are widely used in various applications that require periodical and
continuous data processing such as object detection and sensor data analysis. In the present stream data
processing applications, sensor devices with network access capability are often applied as data sources.
The computational power of such device is smaller than that of ordinary desktop computers. Therefore,
to enable complex and heavy load stream data processing such as object detection or state analysis,
sensor devices transmit stream data to remote processing computers with higher computation power to
offload the data processes. Two key indexes can be considered to evaluate the performance of such stream
data processing systems, namely, transaction time and transaction rate. To enable performance
enhancements, most methods reduce the communication traffic between the data sources and the processing
computer.

Although stream data processes do not always require the original qualities of the data got from the
sensor devices at the data sources, the processing computer in conventional systems receives original
quality data. By evaluating the necessity of original quality data, we can reduce the redundant
communication traffic in certain situations, thereby enhancing the performance of stream data processing
systems. Therefore, this study aims to establish a novel progressive quality improvement (PQI) approach
to enhance the abovementioned performance indexes. In this approach, only in cases when data with higher
qualities are needed, the processing computer progressively collects these data from the data sources
Moreover, we developed a method to improve the transaction rate by changing the transaction interval
dynamically under the PQI approach. To investigate whether the PQI approach can enhance the performance
in real situations, the PQI strategy was implemented in a video surveillance system to investigate the
differences in the results obtained using the implemented system and developed simulator. This
dissertation is divided into five chapters.

In Chapter 1, we provide a background overview, the objectives, related work, and the content of this
research.

Chapter 2 describes the proposed PQI approach for stream data processing. The objective is to reduce
the transaction time. Each stream data source generates certain data having different qualities from
the original data. The data are transmitted only if requested by the processing computer. The quality
of data for stream processing progressively improves. The PQI approach is evaluated through our developed
simulator. The results show that the transaction time of the PQI approach is shorter than that of the
conventional approach when the probability that the process proceeds to the original quality data is
small.

Chapter 3 describes the method to improve the transaction rate under the PQI approach, termed the
cycle-based dynamic interval (PQI-CDI) method. The transaction interval is dynamically changed based on
the transaction time. The processing computer changes the transaction intervals of each stream data
every time when a predetermined number of transactions are finished. We evaluate the proposed method by
using our developed simulator. The results show that the proposed method can enhance the transaction
rate compared with that of the conventional static interval method

Chapter 4 explains the implementation of a video surveillance system incorporated with the proposed
PQI-CDI method. We used three camera devices and one processing computer for the implementation and
developed two software for them. We investigate the differences between the performances obtained by
our developed simulator and those by our implemented system. The experimental results show that the PQI-
CDI method can improve the transaction time and the transaction rate in actual situations although the
performances were not always similar to the simulation results.

Chapter 5 presents the concluding remarks and mentions several future research directions.
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FEHEINTZHIXTIE, AN — AT —FAUF AT AOMERER L2 B E LT, BN RESIEZ AW A Y —
AT —HMHGFEREL TN D, AR —LAFT —FANHT, WERESCE T — X fT & 0o B 2o
BRI T — X B 2 B D4 RISHICES AN BN TWS, A M) —AF =X A E AN TZIE E A EDIGH T,
Xy NI =V BERENEAT 22 PEERT - RAERE LTRSS, B EEOLIEREIL. T4
7 Ny TRy aEOMEHER L R TRY, 2ok, BN OFmAM W IRRHORERT S VoA Y
— AT —HUBEATOGE, BV EEITERMICH HAIES ORI EKICA N — AT —F EEEFE LT
WELEBFEL TWVWAH, AR —ATF—XAIITBNT, T—FRBAEROE U HEENOHBONLGAY VT LMED
F— A NWEICSHE LIRS WIS b 53, RO AT AT, UEFHERIIF ) DT VBT — & 2%
FLTWe, AV VFIVRET =X ONEHEZZE L COLRRBEFEEZEM T2 LIk, A M) —aTF—X AL
Y AT AOMWRER 2O 5, AR T, ZORBITESW LI T ORI OV TR TN 3,

F9. MU v a VEEMOBEREENE L, AN — AT —FWUEO OO SE A E (Progressive
Quality Improvement, PQI) FRAEE L7z, PAILFRTIE, &7 —FBAEFRIT, AV OFVREOT —F D B
LZBEELOKONOT—H EAR L, RIEMEOT =2 % T UV Y3 VERBICE SO CRMIICEET S,
REME L VEBREOT — 213, NHEFHEENSEREAD B EOARREINDZLEICED, AN —LFT—4
WBIZHWD T — % OME ZBEBRIcm ESE5, BB LY 2 L= ZHVEFFOREERE, AU P rigo
T — X ERT DRERN/ N ZNGEA IR, PQITRIIHER TR LR T R I oY 7 v a VM EZ R CE 5 2 & 20
BLTWD,

WIZ, PRIFRERANWTZS) A TR o7 varRiembIEsBAMMEMRRRE (Cycle-based Dynamic
Interval, PQI-CDI) FEZHEZELTZ, PQI-CDITFETIE, HONLDEDOLNTZEDO N T o7 v a v NETT 5
B, TV v a VEERNICE SO CEINICEA N — AT =2 D MoV v a VHEREERE TS, BB L
Va2 b—ZEAOEHMEORME, PAI-CDIFEE N T vV 7 v a YRR EDOFEEL LT R IV r v a g
EHETEDLZLEHRRLTND,

E 52, PQI-CDIFEEZAWEZMGER S AT LB Lz, HELZVAT AL, Z 200 A TMRET AT L
IR A THEREN., IO TEET 2 20V 7 MU= T 2B LTWD, MELLVATLEY I 2 b —
Va ViHlAEROZEREZREL TV D, TOME, FRETIIV I a2 b —ra VR EHHEISENVEH D OO,
PQI-CDIFIEZ WD ZE TR I U7 v a VBB IR N7 7 v a v RemETEL 2 2R LTVD,

AL, EESHABENR > TNDA R — AT —Z W 27 2B L CTHREN EOFREIZE T 2 D TH
%, BEHFRUTLY, LHFHBEENEREHOT — X BAEPRP LT — X G L TUBET 5 AT ACBWT, M
YT g E NI U v a U REMETELZILE VI AL =Yg VB LXUOEREEICEB WD THERL T
%, ANV —LATF—HABHEFOmM EICKE BB L, BEERMRREZFZTEMEE LT, FRBFCHES T
AWMRE, LoT, KiwXidtt (HF#RET) OFMMTE LTUIMECH Db D LRD D,
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