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iVisual: An Intelligent Visual Sensor SoC with 2790fps CMOS
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Visual sensors combined with video analysis technology can enhance applications in surveillance,
healthcare, intelligent vehicle control, human-machine, interface, and s0 on.

Due 1o the importance and the high computational complesty of video analysis algonthms, hardware
solutions exist for video analysis. Analog on-sensor processing solutions feature the integration of image
sensor and a 2-D parallel per-pixel processor amray, However, the precision loss issues of analog signal
processing prevent those solutions from realizing complex algorithms. These solutions also lack flexibility
for they handle only frame-in, frame-out operations. Vision processors provide more feasible solutions for
handiing complex akgorithms, In those processors, 8 SIMD processor array is designed for parallel data i,
paraliel data out operations, and another separate processor, we call it decision processor, is designed for
other operations. High GOPS numbers are realized by increasing the parallelism of the processor aray.
However, the dataflow mismatch between the processor array thal produces parallel data and the decision
procassor that consumes scalars induces a throughput bottleneck. Take XETAL-I of ISSCC 2007 for
example, the dafa production rate of processor array can achieve 430Gb/s. However, the data
consumption rate of decision processor is only 2, 7Gb/s. Furthermore, due to the massively-parallel
processor aray architecture, the memory access bandwidth in the vision processors is significant, and this
leads to a high power consumptan.

Privacy invasion i always a critical Issue in setting up visual sensors arcund living spaces because of the
danger of revealing video dafa from image sensors or processors. Thesa issuas axist with the
above-menticned solutions because of the inevitability of inputting or cutputting video data, The video dala
can be easily accessed by physical attacks

iVisual is characlerized as follows: (1) High level of integration: Visual is a light-in, answer-out SoC
integrating CMOS image sensor, T6.BGOPS vislon processor and 1Mb storage. Mo video data need 1o be
revealed outside the chip during the video processing. The possible privacy problems are therefore
avoided. (2) Mew vision processor archilecture: feature processor eliminates the throughput bottleneck and
imcreases 36% of average throughput. The inter-processor synchronization scheme ensures minimurm
communication between processors and further increases 23% of throughput. (3) High powerfarea
efficiency: the 205G0PSW power efficiency isachieved by introducing feature processor, processing
elament (PE) register file and instruction-lavel gated clock. The 1. 16G0OPSImm” area efficiency is achieved
by introducing feature processor, bitplane memory struciure and reconfigurable storage allocation.
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Today's aging population is driving the demand far more-advanced heallhcara davices, such as wiraless
implant devices that can monitor and collect a patient's health information. New low-power radio-frequency
{RF) technologies are helping the development of innovative medical tools which are capable of wirelessly
transmitling patient health data.

Comnventionally, low-frequency inductive links are the prevalent method of communication with data rales of
1-30 kbps. However, inductive lnks usually need an extemal programmer 1o contact the skin of the patient
over the implanted dewvices. In order to owvercome the limitation of inductive links, such as short range and
low data rate, medical implant communications service (MICS) band allocaled in 402 MHz 1o 405 MHz are
recently adopted. The allocation of this band supports the use of longer-range and high-speed wireless
lnks.

In this work, a receiver for the medical implant application is designed. It is operated in the MICS band,
consumeas lower power, and meaeis the requirement of the data rate. The proposed architecture of the
super-regenerative receiver, is composed of a low-noise amplifier (LMA), a balun, a digitally-controlied
oscillator (DCO), an envelope detector, a demodulator, and three calibration loops. Theee calibration loops
{Q-enhancement loop, frequency calibration, and pulse-width adjustment loop) are added to facilitate the
function of the super-regenerative receiver, Q-enhancement loop improves the quality facior of the DCO o
acquire a better selectivity. Frequency calibration adjusts the DCO frequency to the MICS band.
Fulse-width adjusiment loop adjusts the guench signal to help the demodulator demodulate the an-off
keying signal. With the Q-enhancement loop and the pulse-width adjustment loop, the quench current can
be generated inside the chip instead of the off-chip quench signal, and the number of the external
components is reduced, Conventionally, a phase-locked loop is employed to acquire the initial frequency
locking, but the PLL closed-loop settling time will prodong the tum-on time of the RX, In this work, an
open-loop digital circuit, frequency calibration, is proposed (o reduce the lurm-cn time.
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In VL3I design field, the fabrication technology is progressing from 180nm, 90nm to 65nm such that a
large amount of fransistors can be integrated into a single chip and the design methodology of SoC
becomes imporiant. As the number of IPs is growth on chip, the communication among IPS is also turning
it compbex. Thus the bandwidth of the single shared-bus interconnection |s not sufficient in many
applications.

In general, the IPs are designed with different operating frequency, so they are difficull to be integrated inlo
a single shared-bus. However, the on-chip network design has the property of globally asynchronous and
locally synchronous (GALS) which can easily integrate each IP in different clock domain, As a resull, we
propase a high-efficlency micro-switch to replace singhe shared bus interconnection.

The crossbar switch is the intermediate of data transfer for on-chip micro-network. Also, i is the key
component 1o determing the overall iransmission performance. The crossbar architeciure s the core of the
switch which handles the network throughput. Therefore, it is necessary to obtain high-performance and
low-cost crossbar architecture for offering high-speed on-chip network transmission, The progress of
traditional network design uses oulput queue, Input quaus, combine input and oul quews, and combined
imput and cross-point queue for data delivery. We propose a novel cross-point archifectures, is called
multi-channgl cross-peint buffer gueus to improve the transmission efficiency. Each data can be sent info
the corresponding cross-point buffer directly, and the falr arbitration circuit i employed 1o transfer data in
turn. The crossbar switch can be applied to different quality of service (Qo5) for bandwidth allocation that
improves the overall transmission efficiency.

Thie creative of this work proposed several features is shows as follows. (a) data packet format for
micro-network, (b) low-cost and high-speed micro-switch architecture, (c) micro-network interface design,
{d) MCCQ micro-switch, (&) falr and distributed soring control method and circuit design

Thie integrity of this work also performs several verifications as follows. (a) complete 5-port MCCO
micro-swilch performance and verification, (b) complete high-efficiency 10Gbps swilch FPGA design and
verification, (c) complele cross-point based crossbar full-custom design and verification, (d) complete
multiplexer based crossbar on semi-custom design and vertfication, (e) compiate fast multiple image
transmission micro-network design in twin-star topology, (f) complete micro-switch and ARM processor
design and verification,
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THE prospect of wireless data fransmission at rates of hundreds of Mbps has ignited the interest of
consumer electronics in ultra-wideband (UWE) systems, Examples of possible applications include
wireless LUSE and high-definition video streaming. Ulira-wideband (LWE) achieves a high channeg|
capacity and hence becomes an atiractive solution to the ever-increasing data rate demands in the space
of wirgless personal area networks (WPAN), The FCC regulations released in 2002 establish that UWE
devices for communication applications can operate in the unlicensed spectrum of 3,1=-10.6 GHz while
employing at least 500 MHz of bandwidth (measured at the frequency points where the PSD has
decreased by 10 dB) with a PSD of less than 41.25 dBmMHz.

As proposed by MB-OFDM (muli-band orthogonal frequency division multiplexing) alliance, the spectrum
for UWB communication system ranges from 3.1-10.6 GHz, which is divided into 14 bands with each band
of 528 MHz and categorized into 5 groups. To meet the siringent frequency hopping time requirement (<
9.5 ns), several frequency synthesizers based on single-side band (S5B) frequency mixing are proposed
recently. Nevertheless, these architectures demand multiple phase locked loops or sophisticated dividers
te provide adequale sub-harmonics for the full band frequency synthesis. The only one capable of covering
14-band carrier generaticn in the [Herature requires 3 stage cascaded S5B mixers in the signal chain. As a
consequence, they are susceptible to in-band spurs generation, harmonic pulling, and encounter
difficulties in U'Q camier generation,

In confrast to the prior arts, this paper proposes a 14-band, 113 phases, CMOS frequency synthesizer
based on single phase-locked loop architecture, With adequate frequency planning, only divide-by 2
dividers are needed in the feedback path of the PLL. Thus, more precisely in phase and quadrature phase
{I/3) sub-harmonics can be derived from the divider chain by nature for SSB frequency mixing, On tha
other hand, the number of mixer stage in cascade is reduced to 2 for full-band carmier generation, With the
aid of sub-harmonic /O calibration, the image spurs are suppréssed below =40 dBc and more than 30 dB
spurious free dynamic range is achieved for the full band generation,
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Within the various home media products, MPEG video coding siandards have played an imporiant role to
realize the goal of real-ime video processing. Cwning the promising features of high compression rabio,
low bat-rate coding, and high adaptation to network protocols, MPEG-2 and H.284 Codec bacome
inevitable key components in different multimedia products, including HDTY, Digital Camera {DC), Digital
Video Recorder (DVR), Portable Mulimedia Player (PMP), Sel-Tep-Box (STB), as well as Video
Surveillance systermn, and so on, In addiion, the mobilefporiable TV applications gather mare and more
attraction from the consumers io fulfill the feasibility for watching real-fime TV programs during their
transpodtation, where MPEG-2 and H.264 have been adopted as the current and future video coding
standards.

With this sirong demand, we have proposed a dual-mode (H.264 HPMPEG-2 MP) video decoder for high
definition mobile/portable TV applications. There are four specific features in the proposed design. The first
one is supporting the H.264 HF decoding tools including picture framefield coding, MB adaptive frame
fizld (MBAFF) coding, wesghted prediction, B slice coding, CABAC decoding, 8x8 transform, 4:0:0 color
format, and so on. With these advanced coding tools. the coding efficiency of H 264 HP video could be
greatly increased through higher guality and lower bitrates, Of course, this feature also imposes high
dasign challenges in its hardware realization. The second feature is that we suppor the dual-mode video
{H.264 HP/MPEG-2 MP) decading together for covering the currentfuture mobile/poriabla TV applications.
The third feature s fo support real-time high definition video (HD1080, 1920x 10888 30fps) decoding by
exphaiting hybrid bleck mode data processing lo reduce the memory access bandwidth. In addition, we
also reduce the complexity through algorithmicfarchitectural optimization for achieving low pawer
consumption purpose, The proposed design could achieve maximum 163MHz operating clock frequency
under TSMC 0.13um CMOS technology. It could achieve HD1080 real-lime video decoding when operaled
at 150MHz. The fourth feature is to support commeraal OCB (AMBA 32/64-bit master /F and 32-bit slave
UF}) for providing high feasibility for S0C integration. In addition fo the proposed IF, we also provide the
associaled firmware library (o cowork with the proposed design to decode H.264 HP/MPEG-2 MP video
sequences logether. After passing hundreds of video test sequences, the proposed design owns high
robustness in its functionality, Of course, the proposed design has also passed the IF qualification process,
including nLint RTL coding check, code coverage measurement through VN-cover, FPGA prototyping
through ARM-based platform. Finally, we have fabricated the proposed design according to TSMC 0.13um
1PE8M CMOS technology with the gate-count of 438 4K gates and 10.9KB SRAM at a core size of 4.25mm
% 3.55mm,

25



L=

B IDEEE 2 5 o0 M A S R Al
EHESERR
Sensorless WVOPFC BLDCM Control IC

B8] smartTech

S|SEW T R mm ey TR

ERE - RS - BB B 9 mmIEs T Rms

EHE - ENE - BREWNERRISRER N TR
BENREES ErRIH-BRENESE 58
o REHTANN - BENETHNETREEPFCIE .
LIS TRAS (SoPC) RN « RIREWE - BIE
AREHANMEFEESS - (FRERERMERERE
HATIE - ARIEEEEIC0RN - ML EREE A
H R -

FRARBEEESR="XEN - B-—REEANTUR
ERNRE - R R = WA SR S .
ETMETH - DR ETENRE Encoder) R ERE
BT (Hall Sensor)IALEE - B _MEELPFC - I
15 R RS MR (Buck-Boost) 18R EE - TIIREAEE
BTN FEEANEN - TWEEATEMER - O
BRSNS RSENEHRERART - E=5EiNN

AEREY -  aENESEEEEEROED  AITNR
F BlaschkeFi B HEIEHAETE « BRWTERS RS
O =—HHRERMESAR—EE RN E(DC
Motor) + RRFNTEE - FHEODTEWER - 128
RHPRAEERENSE

EAFTFREENRE T REERE - BRIERRR
RSE9ETTHE - MUtPRR LR - SMEADERE
~ERAFEIERERNERRS - (FRERERSD
MR AT -

MG - OEERE - EEN - 9ATH - RRE®RN
i¥ - JRREHDEAEES - BRYDEE - ARINE
M - TEARRRR - SoPC - BIEH - FEE N
WRE



L

W @ snmrenutnERAR

Hith Golden Silicon Awards

WOPHIR =60 TE AWM TR

B 1MTEERTEL PRI FFAN T - SRNERTELPRENTHT RIS

m 1S REFARATAA R - 19eTEHENE 2 ERENRETIRFhUES -

m B1TEERUEETERPHFERNGHTE  EASPEFIER - TRATEATE LA EEE
B - BN RETETNEATEEE 2R BN PR - ERGNEEY - BOERRE - BREOR
FEMASSFRYEOERHZFTAE - TEE: BrPRTETHS LRI RIaSTras 2288
B  MURNTEREFRENRTERS SR WeEN - BNTEEE0EFannEys rHEn
AR BRSO TAXPRERNRTELTE - BURNSHRIENATEAN - TTHREME @ -
BOSSFUASZHE - TRTROREFWC M - BITTTPFCRIPWM ICZ IR - N R
EEFRICEET - SRS Sensoess Control - 1517508 PR AP 5 R0 R - 5 0.0 1O 0 0 O
IE - AWV HNHOSFEMLUEY - HRTTRESHEZHN - TRIFYonine UPSZEINES -

High efficiency. high power factor and variable frequency control have become a trend for de brushless
motor drives. Via integration of sensorless algorithm, field-oriented conirol and variable output power facior
comection (WOPFC) and based on system on a programmabde chip (SoPC), we develop a better solution
for molor drives in howsehold appliance. Al the same time, because of architecture of module functions,

the time of developing products for product designer in applications has been reduced.

Ther system chip has three major sections: first section is about sensorless algorithm for estimating rotor
positions. By sensing three phase vollages and three phase currents to estimate the rotor posilions avoids
the cosl of encoders or hall sensors, Second section is aboul variable oulpul power facior cormection
(VOPFC) and is architecture is a Buck-Boost converter with the advantage that the de link voltage can
operate in lager area stably .not limited by the inpuf voltage. In the meanwhile, the control strategy for the
dc brushiess motor is more flexible, Third section is about field-orienied control. Via high computation
speed of microprocessor, we realize F.Blaschke's method through linear coardinate ransformation | and
then three phase dc brushless motor could be seen as a do molon. As a result, advaniages are simple
system archilecture simple conirol design, high control accuracy .and high molor efficiency.

Through theory analyses, experiments and simulations in gur program , we prove the potential of
implementation of a single system chip and has developed a high efficiency and high power factor
cormection single chip for a sensoress permanent magnel dc brushless motor as a best solution for motor
drives in household appliance.

Keywords white household appliance compressor , vanable frequency control, brushless de motaor,

variable output power factor corrector, field-onented control, current loop controd, sysiem on a
programmable chip digital control, sensorless estimate algorithm
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Mativatsan:

In the recent decades, the transmission of multi-media data has become the most popular application,
Previous video encoding techniques all focused on compression rate, However, the coding standard that
can provide varety of funclicnalities becomes more and more important, especially Scalable Video Coding
(VLY. In the SVC application system, the oniginal video ks encoded by an SVC encoder as a global
bitstream and then can be extracted into several different frame size bitstreams by an adapter, These
different extracted bitstreams can be transmitted through different communication systems to serve
different end users, for example, through the wireless network o PC or PDA, or through the fiber cable to
home thealers, However, such a SVC encoder needs huge external memory bandwidth and computation
complexity. Therefore, by implementing this chip, we propose a sutable hardware architecture that can
provide the best functionality for the usars.

Intraduction:

The goal of this research is to implemeni an SV encoder with high efficiency and low bandwidth
requirement and capable 10 encode H 264/AVE high profile format bitstream. In order to provide the
dimensional encoding scalability, the SVC encoder will need huge external memory bandwidth, Huge
memaory bandwidih requirement means large power dissipation and hard to integrated into a SoC (system
on chip) system. From our analysis and simulation, the bandwidth mainly comes from loading search
range data for motion estimation and large Imegular memory access for fine grain scalability (FGS).

First, we found a motion estimation algorithm with low bandwidth requirement which suitable for SVC
characieristic, and utilized appropnate parallel computing o improve hardware computation performance,
To further reduce the memary bandwidth of motion estimation, we adop! the frame-level data reuse
algonthm and frame-level encoding scheme to lower memory requirement while maintaining best video
quality. Besides, in order to solve the iregular memory access problem form FGS, we propose a novel
hardware ofented pre-processing method thatl can transfer the regular frame level data acoess into
regular macro-block level access. In this way we can reduce FGS memaory bandwidth greatly without
iregular memory access. Morgowver, for the new coding tools provided by H.264/AVC high profile and SVC,
wier all have designed sultable hardware architecture with consideration of hardware utilization

Expected Results:

The expected result s to develop the hardware onented algorithm and hardware architecture of a high
efficiency and low memory requirement SVC encoder chip. Videos of 1920x1080 framse size (1080p HD),
30 frames per second must be able to be encoded in H 264/AVC high profile or SVC format, The result
must include detail chip specification, such as logic gate count, power dissipation, memary bandwidih,
supported scalable functionalities and visual guality evaluation of video.

29



- Ua-Usy

ERNEDRATAE N WRRRZHER

— B

Constant-Frequency Hysteresis-Current-Controlled DC-DC
Converter with Active-Current-Sensing Techniques
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Recently, the technigue of power devices such as de-de converter has been fast developed. Among them,
smart power [C is another widely applied circuits. The current-sensing circuil is integral par in smart power
ICs and in aimos! all of de-de converlers and lingar regulalors. As shown in figure 1, DG power supply and
battery charger are application fislds in these circuits. A constant-frequency hysteresis-current-controlled
buck converter with active current-sansing technigques is presented in this paper.

De-0C
Converier

oi

m Figure 1 the application of de-dc converter

To overcome the hysteresis-current-controlled buck converter with variable frequency, we use the concept
of the phase-locked loop. We treal the hysleresis-cument- confralled buck converler as the vollage control
oscillator through the phase frequency detector, charge pump, and low-pass filter. Then we combine these
blocks into a compact system. Hysteresis-curmant-controlled buck converter provides the reference
frequency and the swilching frequency to the phase frequency detector, which then could produce the
pulse signal to control the owlput voltage of the charge pump. Finally, we could control the switching
frequency of the hysteresis-current-contralled buck converler and set the switching frequency in a desired
frequency.

The proposed circuits have been dasigned with TSMC 0.35pum DPOM CMOS processes. The
measurement results show that the buck converter works well with the following features: the maximum
load current approximates 800mA; the inpul voltage range ks from 2.5V to 5Y, the output voltage range Is
fram 0.6% fo Vin - 0.25; the frequency range is from 100KHz to 650KHz; the maximum power efficiency
approximates 88%.

Keywords: Hysterasis-current controlled, de-de, current sensing, constant fregquency
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High speed video camera can provide useful and valuable image data for scentific research. Bul the price
is the mast significant disadvantage of high speed video camera, Hence we attempt o use multiple
CMOS sensors and SoPC Archilecture to implement a low-cost high speed video system,

Actually, the Stanford Computer Graphic Laboratory have developad “Stanford Muitiple Camera Array”
architecture and provided a good resull in high-speed videography application, In this project, they use
more than 100 CMOS cameras and every camera has ils own image processing platform which includes
CPU, MPEG2 encoder, FPGA and IEEE1384. The platform will fransmit data lo server which is the
combination of four deskiops

However, the scale of the hardware architecture in their design is too large to be implemented as a
portable device. Therefore, in order to reduce the architeciure, we decided 1o realize the sysiem with an
embedded platform.

W also have developed our algorithm (o do image rectification which is nol mentioned in the Stanford
project but is crucial 1o the quality of camera array. The proposed algorithms ane for the most part of
auto-exposure and displacement error rectification, and they are designed nat only for the accurate
rectifying result, the speed will be another key consideration for rectification,

The advantage of using SoPC architecture is that can easily integrate all controllers and encoders into a
single integrated platform, We use DE2 development board designed by Terasic Technologies as our
development platform. DE2-board Includes an Altera Cyclone || serles FPGA chip which is used to
integrate all controflers and encoders. We also use low-cost Micron MTSKM011 CMOS sensor as our video
sensors. In the other hand of software, in order o design drivers and applicants efficiently, we choice
wCLinux for NIOS 1l as cur software platform. With the support of uCLinux, we can easily design drivers
and applicants by following the rules of Linux driver model and by using the library provided by Linux,

Because the data of High speed video camera are very large, BMB SDRAM on DE2-board 15 not encugh
to use. We connect anathaer 32MB SDRAM to the expansion headers on DE2-board, and thus the
remainder pins are just enough to connect 2 CMOS sensors, But our design is not mited to only b
cameras. In fact, it can connect multiple CMOS sensors under the consideration of expanding

hardware in the future. Now every camera can take 60 frames per second, cur design has the

capacity of taking 120 frames per second,
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Projectors are often used in the conditions of the conference meeting, the oral speech, the promoled sales,
efc. A briefing report is important thing to be clearly and definitely expressed an idea to listeners by the
speaker within a limited time, The best location of the speaker, who ulilizes the projector and the software
of the PowerPoint, is not near the notebook computer. The better place is at which the listeners can see the
speaker and the screen of the projection, and the speaker can also sea the whaole listeners in the same
time, The place s often far away from the compuler, The speaker can nd longer operate the conventional
meuse in hand. A laser point is the fundamental ool to ndicate the keynote contents to the listeners. The
speaker makes a disfinct report (o the listeners by moving the place of the luminous laser point. The
content of & good briefing report is a mulli-meda type which includes texts, dynamic graphics, tables,
sounds and movies to make the speech mone clearly, more richly and mone attraclvely to condense all
conferees’ atlention. The mouse is necessary for ihe further more functions. These functions can be
completed by mowving the mouse, selecling the icon, and clicking/double clicking the mouse button, Anolher
axtra operalor is necessary when the reporter is far from the computer, but it is hard to arrange in pairs. A
briefing fool can be used in addition such that the reporter can operate the process by him. There are only
functions of page up, page down and laser light point for a simple briefing tood, The mouse function is
another chokce for the briefing tool, but it is not 50 popular by the user's cusloms.

The place of a laser light point is as the cursor of the mouse is another application, A CMOS sensor is used
1o detect the place of the laser Bght point, and a image process s made by the briefing's computer. The
image process will take up systematic resources of the computer, and then will the briefing will not be
smooath., And the above system scives the click function of the mouse through a special structure of the
laser light pointer, and the cotasions of the briefing tool will be imited. The calibration of the above system
is minute and complicated, and it is not able 1o get precise cursors due fo the hand's tremble of the reporter.

This research |s concemed with the lopics which the place of a laser kght point is used as an indicator of
current keynole speech and a cursor of mouse function, Tha system is as remote touch screen,. The
functions can be reached afier calibration, The funclions of the PowerPoint software, such as the page up,
the page down, and the hyperlinks elc., can be remotely executed when the laser light is put on the screen.

The research is focus on the place of laser light point being as the cursor of the mouse. The coordinate of
the laser light spaot is analyzed by the hardware of an image based FPGA. The personal computer |s not
necessary in the image analysis process, and then the rescurces of the computer are not occupied.

The cursor of mouse can be got as rapidly as the image frame rale of the CMOS sensor in the FPGA
hardware method. The efficiency of the proposed method ks higher than one of the software method.

A natural rule will be proposed 1o solve the problem of the hand’s tremble, such that more accurate
functions of the click/double click can be reached by a general laser point devica, An awtomatic

calibrated methed will be also proposed in this research for in practice.
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Mowadays, a single robot doing some basic motions is unexceplional and unenterlaining. Mulliple robots
warking together and having interaction will be much maore interesting. The goal of this work is 1o design
and contred 2 pair of biped robols such that the two robets can cooperate with each other, Additionally,
humans can command the robots 1o do some molions by certain of hand gestures. For the above
mentioned two robots, one is called "Master” and the other is "Slave”. A wireless camera is installed on the
tep of Master robot as its eye. On the other hand, Slave robot does not have eyes with vision capability,
but it can measure the distance between itsell and obstacles by its infrared ray sensor. Moreover, wireless
communication is connecled between two robots, There are two processors in the entire system, one is
MIOS soft core processor for taking charge of motion and peripheral conirols, and the other is PC for
image processing and commands transmisshon,

In the experimental demonstration, Master robol can use its camera 1o recognize the positions of object
and destination, then transport the object from the inifial position to the destination. Based on the color
marks pasied on Slave robot, Master robot can direct Slave robat to accomplish the following interactive
matiens. 1. Tweo robots walk close to each other and shake hands, 2, Slave robol passes the object (o
Master robot, then Master robol moves the object 1o the destination; and 3. Two robots carry the object
together and transport it to the destination. Dunng their interactive motions, the relative positions betwean
robot and obstades mainly depend on the vision capability of Master robot. Moreover, the infrared ray
sensor of Slave robot ks used to Increase the accuracy of arlentation. In this work, gesture recognition
technique is also utilized. Any dynamic or siatic gesture is regarded as one significant command for robots,
The operator can command rebots (o perform some motions by different gestures, such as walking forward
and backward, turning right and lefl, shifting right and lefl, push-up and other interactive motions. The
major achievement of this work is that image processing technigue, infrared ray sensor and wireless
communication are integrated to control the robols obeying instruction and working together,
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This design aims to integrate culting-edge technigues in the areas of elecincal engineenng, mechanical
engineering and biomedical engineering and develop a hospital bed controlled by the EEG signal system.
The ingredients of this state-of-the-art system will consist of brain computer interface (BCI), power
electronics and motor drives. The first part of the design is to develop a BCI system which can on-line

acquire, detect and classify the electroencephalography (EEG) of patients. The classified EEG can be read

out and sent to the central control unit for controlling the motors mounted on the hospital bed, When a

patient sends oul a request signal, the central control unit will recognize the input and subsequently control

the attitude af the hospital bed by means of the motor drivers mounted on (he bed.

A hospital bed controlled by the EEG signal system emplovs ugers 1o gaze al one optical display region of
an oplical lash generating device. The oplical Rlash generating device receives an ouler signal to flash the
oplical display region therein, A brain wave signal measurement device is used to measure a brain wave
signal induced by users gazing the optical display region, A programmabbe chip is used 10 analyze the
relation bebween the brain wave signal and the oplical Nash generating device, and control a selecied
option of the optical display region gazed by the users {for example, raisingffalling of first, second or third
portion of hospital bed)

We anticipate the proposed hospilal bed confrol by the EEG signal system will not only reduce the nursing
labor at the homecare or nursing house but also will facilitate the self-service of patients and thus improve
the quality of life.
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Mowadays, there have bean a lot of types of robots to be developed. These robats can show many
maotions on the ground. However, the robol undenwater is seldom designed in Taiwan since the
waterproofing of the robol is very difficult, In this work, we implement a robot fish to accomplish waterproof
and several motions control. The robat fish can swim forward, turn left and right, sink down and float up by
remaote control. There is a camera inside the fish to look around of the water, and if the battery is low, the
robot fish can floal up automatically and swim to the shore for changing. Based on the IR sensor and
camera in the fish body, the fish can swim to avoid the obstacle and transfer the image underwater to PC
such that the underwater target tracking is achieved

Ther structure of the robot fish includes bwo main parts. one 15 the fish body and the other is the fish tail. In
the watertight fish body, there are fioating machinery, sinking machinery, weight-adjusting machinery, IR
sensor, control circuit board, wireless receiver, wireless camera, and batteries. The fish tail includes a
servo motor, and walerprool moltor shaft that are placed inside of waterproofl cabin. The complete structure
is shown in the figure above. The horizonial motions and weight-adjusting of fish robot are achieved by
using servo motors, and the PIC chip (PIC18FBTT) is used 1o control the swing of the fishtail, The floating
up and sinking mechanisms are achieved by changing the size of gasbag Inside the fish body.
Furthermore, the sswimming motions for avoiding obstacles and iracking target are controlled by our
designed control strategy. We believe the robot fish can be improved in the filure to be applied in the
national defense or ocean exploration such as submaring mine detection, and underwater creatura
searching etc.
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The purpose of the study is o design a ready-to-wear glove for three inferactive computer games: boxing,
arch shooting, and aerobics. The glove is equipped with a single microprocessaor at the endpaint that
connegcis a three axis acceleromeler sensor for its acceleration, Moreover, the ZigBeeiwireless USB
sensor module 15 incorporated with the glove 1o exiend up 1o 254 endpoints.

In the system, each glove endpoint simulales as a ZigBeeMireless USE node device for transferming the
data to the receiver, a USB interface chipsel. The recelver then simulates as a compatible USB HID
composite mouse keyboard Wireless USE Dongle for which there will be no need for any dewvice driver
when playing the game. The designed system fits the USE HID class standard which adds more flexibility
and portability to it

[2)
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A B0-Ghb/s broadband amplifier in 0. 13-pm CMOS
technology
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Abstract

Mofivation

As ihe data capacily increases, ihe speed of oplical communication
sysbem has been ncreased from 40-Giv's (o 80-Gbi's. In addition,
the requiremant in high integration level, high yield, low power
oconsumption, and low cost ane more and more importan The
CMOS technology & probably the best candidale to achave these
goals. Howevar, the only problem is that the speed or bandwidth of
a MOSFET = limited dus fo the inherend parasitic capacitances
These capacitantes ang Cos, Cgd, and Cds, that ang mhgfent n a
MOSFET and can not ba avoided.

A usual way o enhance the transistor speed = shunt inductor
peaking. Lsing an inductor in senes with a biasing resistor. the
bandwidth of a common-source (&5) stage can be increasad by a
factor of 1.85. Therefore, the bandwidth enhancement ratio (BWER)
for shunl inductor peaking i 185, In the lRerature, olther lechniques
had been proposed with highar BWER. Ideally, the BWER for T-cod
peaking and shuni-seres peaking s 2 82 and 3. 46 based on soms
unrealistic assumphions, respéctively. By congidering a mode
practical casa, the BWERSs are dropped te 240 and 1.83, respec-
Trvely.

Here, an efective crcuil technigue, symmelric and asymmelnc
transformer peaking (STP and ATF), for gain-bandwidth product
(GBW) enhancemeni s proposed In a practical casa, this
lechnigue is the mosl effective method 10 enhance the circuil
bandwidth.

Wideband Amplifier Design:

To damonstrate STP and ATP, an 80-Gb's wideband amplifiar is
designed using 0.13-pm CMOS technology. Five cascaded C5
sligis argé desgned, and the input matching network & realized by
a shunt resistor. The 5TP is employed at the mput terminal, whils
ATP is at the draén terminal of each C5 stage With a transistor T of
110 GHE, the simulaled careul Bandwidih can réach a high valus af
B0 GHz (- 0.7=T).

Rasulls:

From the measured S-parametars, the crcuit bandwidth is T0.8
GHz and the ow-requency gain is 10.3 dB. The power consumg-
tian (PDC) 18 T9.5 W under a supply voltage of 1.5 V. The chp
area is 0,39 mm2, and the core area is only 0.05 mm2, The GEW
per DG power consumplion (SEWPDC) s 2.9 GHz/mWW
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Abstract

In G5's analog-to-digial conversion, the flash analog-to-digital
comverter (ADC) is one of the most preferred archdectures owing
to its high-speed potential and low latency. Random offseis
mduced by component msmatches limit the accuracy of a flash
ADC. Large number of components and device mismabches
constrain the performance of flash ADCs. Technigues such as
ferpolation, resistive averaging network and calibration ane
developed either to reduce the component number or enhance the
accuracy.

In this work, the resistive averaging nebwork and inlarpalation
technigue ane imnestigated and analyzed to accurately estimate the
power consumption of preamplifier arrays in 8 flash ADC. By
comparing the relative power consumplion of warlous
configuratigns, Rash ADC designers can salect the most power
afficient architectura when the oparation speed and resolution of &
flash ADC are specified, Based on ithe quanlitalive analysis, a
compac! 5-bit Aash ADC is designed and fabricated in a 0.13-pm
CMOS process. The proposed ADC consumes 180 mW from &
1.2V supply and occuples 0. 16-mm2 active area. Operating at 3.2
GSis, the ENOB is 4.44 bit and ERBEW 1.65 GHz At 4.7 GS/s, the
EMOB is 4.20 bt and ERBW 1.75 GHz. This ADC achieves
FOMs of 2.58 and 2 B0 pJicomersion-step at 3.2 and 4.2 G5/,
respeciively, The proposed ADC operates o a sampling rabe up to
42 G5's and achieves comparable FOMs with the other
slate-of-the-ar wodks.
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Abstract

This work presenis a fully inlegrated SoC associaled with a
cuslom-designed hardwaré-mplementad communication nebanork
protoctd for intra-body sensor network applications. Since hurman
body acting as the transmissen madium has lowear kass than tha ai,
human body communicabion (HBC) technique & prefermed for the
body area natwork. Moneewver, the spectrum capacily in the air is
limited and crowdad, and the communication channel s inlerfered
easily by adjacent channels. Therefore it can be easdy enmvisioned
that the power consumption of the SM in the HBC system is
potentighy much lower than that in the wiraless communication
system. Furthemmore, the antennas are nol needed o the HBC
sysbem because of ds inherent wingd-commumnication characteristic
and hance the HBC system has tha benefit of small form factor and
1hus is mode promising Tor wearable or implantable purposes

The BBSH is a body sensor nefwork specialzed for biomedical
sgnal delection and transmessian on the body. The concepl of
BESN is depiched in Figure, and the SNs, comprising the proposed
SoC, ona Ag/AgC| electrode, and few off-chip passive devices, are
distribuied on the body 1o gather beo-signals. The SoC in the SM
includes an ASIC microcontroBer (wC, pControler). an amplitude-
shift keying (ASK) transceser, an instrumantal amplifier (&), an
B-bil successive approximation analog to digital converter (SAR
ADCH and vollage regulaiors. A smmart phone oF a walch can serve
as the kacal confrol center (LCC) consisting of the transcaivar, the p
C. and wireless cormmercaal circuits to construct the BESN by
keeping all SNs under its control. Due to its inberent characteristic
of short-range transmissian, tha BBSM wses the “star” topology to
reduca the complexity of control circuits and the latency of data
transferring. The star lopology atso lets LOT mare easily oplimize
the power efficiency of sach SM. Since most biomadical signals
have the characteristics of low vanation rate, SMs should go into a
low-power Skeep Mode frequently 1o $ave power, The BESN adopls
teme synchronization procedure and skeap-scheduling tachniquas to
regulaie the SN operation cycle, The pl in the Sol has an embed-
died real-fime cownter that can be accessed by the command from
the LCC. Tha LCC arranges the transmission and slaap schadule of
each SN io avoid conflictions and extend baltery ifebime,
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Abstract

The rapidly growing volume of data transfer in optical commanica-
tion has recently rekindied the interesl of high-speed swilch fabrics.
Morailable switch fabrics nowadays ame mostly built on the shared-
memory  archibectune, i which wvas! packets are stored and
transferred thiough the speed-boltieneck component in the averall
system. mamory. In thes tape-oul, proposed new swilch fabric
architecture, Load Balanced Birkhoff-won Meumann Switch, has
been accomplished for the sake of fulure apphcalion to the optical
and high-speed communication networks. Load Balanced
Birkhoff-von Meumann Switch, which consisis of two stages,
load-balancing and swilching siage respeciively, has been proved
to achigve 100% data throughpul. The man advantage of this
parspactive architectura is scalability. As long as a 4xd swich fabric
is realized, the whole sysiem could be easlly exianded 1o G4x64 or
avieen 102411024 switch backbone nisbhwark.,

Meverthakess, while the SERDES imerfaces are integrated into the
dxd gwilch fabric cone, it is found that the SERDES circuits take uwp
miast of the chip area and power consumption. This work handlas
data directly al 10Gbps per channel and achleves overall 40Gbps
data rabe withoul Further data composition and decomposition
through SERDES.

In addition, the: biggest charactenistic of the Clock and Data Recov-
ary circud is full rate 10Gbps. Unlike the structere of Clock and Data
Recovery = haf rale or even guad rale. We propose an nnowvalive
S5P0 (Single Stage Phase Delector) cperated ad full rate 10Gbps
with the smallest chip area and power cost. This Full rale Clock and
Data Recovery not only challange the design défficully bul also save
mone pleasure chip area. Comparing with the other Full rabe circud,
Qur nenw architectura only neseds 72 (mWW) in the same clock rate.
Consideration of chip area = saved and the benefit of low power
consumes, We can call this S5PD Clock and Data Recovery is a
creafive and imaginative I1C.
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Abstract

Low-dansily Panty-check (LDPC) codes, which own the best
error-carrecting ability amang all of the error comectson codes. were
first infroduced by Dr. Gallager in the early 159505, Bul it was very
difficult to realize tha hardware architectwre and chip mplemanta-
1san due bo the limited VLS technology at that time. Unborunatsly,
LOPC codes were nod widely researched and were left behind iittle
by littha. After three decades, LOPC codes were rediscoverad by Dr.
MacKay and Neal The excellent eror-carecting performance s
proved much closer (o the theoretical lower bound, Shannan lima,
Moraower, with the dramatic advancemant of VLS| technology, 4 i
not an impossible mission to implement LOPC codes as the forward
error correcting (FEC) schemes in the advanced communication
sysiems.

This waork presents the LDPC decoder chip for (1944, 972)
QC-LOPC codes in IEEE 802 11n communication sysiem, WiFi
The efficient LOPC decoder chip is designed wih three desan
techniques, including Group Comparison  (GC),  Dynamic
Wardlength Assignment [DWA), and Data Packet Schema (DPS).
By using TSMC 0.13um VLSI technology, the core area and die size
are only 3.88 and 7.39 mm’ respectively. The maxamum operating
fraquancy is measured at 111, 1MHz and the cormesponding power
dissipation is only 76 mW. Briefly speaking, the LDPC decoder chig
features criftical path shorening, kw arga cost, low power dissapa-
an, parformanca mprovemend, and throweghput anhancement.
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Abstract

Single-binary convoluticnal tuwribo code (SB-CTC) proposad by
Berrou &2 al. in 1993 has been the well-knewn FEC code thal can
achiove data rates and coding gains close 1o the Shannon limil. Tha
supanar ey comeclion pedormance and realizable hardwars
architecture made SB-CTC codes as the FEC scheme for
cdma200d, WCDMA, HE0PA and IGPP-LTE. In 1989, the
non-binary CTC (MB-CTC) was infroducad o have supanor
cading gain than the SB-CTC and the deuble-binary CTC (DB-CTC)
wias adopled in advanced wirgless communication standards. such
a8 DVB-RCS and WikAX

For the fubune winsless communication systems wilh high through-
put and dfferent CTC schemas, this work presents the wnwversal
scalable MAP engine with features of (1) Combined paraliel-window
and hybrid-window {PWHW) MAP decoding. (2) Dual mode snghe-
binary'doubla-binary (SBDB) MAP decoding, and (3) Low power
design. By using TSMC 0.13um 1PEM CMOS process, the univer-
sal scalabbe MAP engine has been implemented in a chip with core
size of 1.28 mm’ at 125MHz maximum operating frequency. Tha
implemented MAP engines can be used as handware accaleralorns
in MPSeC for mullsstandard CTC schemes with the area-efficient
and energy-afficent features. Finally, the prevalant wirelass
applicatons from 2Mbps WCDAM S8 CTC 1o T5Mbps WikaAX DB
CTC hawve been demonstrated by using our proposed wniversal
scalabde MAP angina.



T
ol e =

Ak AFE

EEEw

SENR[AMMIBRTIR S 2R RWE

=]

H B
: .

=

o

VLS Implementation for EMG Pattern Recognition System

=

Orz stO

1 o i

SRAFEERE—NEENERELRERS - FIATSMC
0.18pm Mixed signal CMOSRE TH « TEH HEERN RER
ErRilyCiCymmMR S R EMME R [ Agilent 33000 50C
Test System) FACSAS TTEESNE « ALIOMET M L6 2000 & SR AL
HEETRES - BT 0ER - ERTFHERREONE - TEE
BAHPCEERE - REITE=HNRERMBRSZRENE -+
BERRMEAH IWERE) BEE - CEESTEMRTHNNA
HUiEES « TENGEFE) - KSERAIURME M@ MIFRA
PRE MENEL, B ISeasTnm e - fenen
CHASANEEEEERFNEHEC O RMIAR - wEEE
RERESHHmENEERF RO EREW - SR
SR - RENROERLE O TECSHERRE) # T
FhmENn ) SRRLVENE - TREETEE a8 - B
i — 4 MO TE (A B O G T PRSI D -

FLONRRMEETERSETRBSN_CANEEZ— 1§
SR FEHEER) O - BEERTRNOHET METEM
EMA Z2- AREMRERNZSEE - EENEENREE -
HREATRERRNOEERLD - FET LR s AEn
FHERNED  BtERENRAERRERRAREED  BE
ERETMHREHENENENEL—

& M
FHMW i PR TR
i H

EEE AR T2
MER fiy 9w TR

B R
HERE =68 AP BETESRBHRRH

Abstract

This resaarch prasents the first design of suface electromyogram
(EMG) recognition chip fabricated using 0.18 pm CMOS single-
poly-six-mtal tfechnology on a cone size 0887 x 0.887 mm’ . This
proposed chip hes been fully testad via tha Agilent 53000 S0C Test
Syslern al the national chip implemantation canter (CIC). This chip
conforms {0 requiremants of reduced area, low cost and realdime
recogniticn. The proposed system is composed of the EMG
recagnition chip and an oubter prinled crcuil board, A patbern
recognition algarithm is used in this system, which has the funclions
of bipadactronics auxiliary tools and the non-invasive measurameant.
Palients can rebuild their confidence and pride by using this system
without nedd for help from others.

This system helps palients substantially (ke moving, working,
control the artifical limbs and scooters elc ), and gives them posiive
assistance in psychology. The EMG recognition chip is a biomadi-
cne chips, and conforma to governmen! development goal This
chip is also a bioelectronics auxiliary tool and a precursor in thie Reld
of biomadicine, In light of sccial demands, this system helps the
handicapped people substantially. Funhermare, the proposed chip
gives patients considerable support and encouragement psycho-
logically, Thus, this system has potantal for further research and
development. This EMG recognition system is a keading technology
in thee Biedd of biomedicine
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Abstract

With rapkd progress of sensors, display devices, computing
engines, and efficienl algonthmfarchitecture, image application
cuists everywhere. In the past years, JPEG is well-know image
compresson slandard. || has been menged together with our life
such as digital still camera, blog and others. But JPEG can't salisfy
the rapid progress of technology. For satification of the high quality
image comgrassion, the new JPEG XR compression algonthm is
discussed and implemanted with the VLS1 archilecture, JPEG XR
has high encoding efficiency and versalile functions. The image
gualty of JPEG XR &= nearly equal o JPEG 2000 with the sama
bil-rabe

Tha analysis and architaclure design of JEPG XR encoder am
also proposed i this work. Besides. the 444 high definitan phota
can be encoded in smooth. In JPEG XR encoder, Entropy coding
is the heant of encoder. Therefore, we first proposed a timing
schedule of pipeline archilecture lo speed up the entropy
encoding, which s the most computationally imensive par in
JPEG KR encodar. Another imgroved aschiteclura in this work is
ihe optimization of Pre-fiter and PCT. To oplimal this problem and
maximize the silicon area efficiency, we also proposed a data
reusa skl to solve this problam, The data rewse skill can reduca
33% memony bandwidth form exdemal memory. Thene ane many
architgcture 10 reduce the hardware coost onder fhe Same
throughput.

A baseling JPFEG XR encoder has been implemented by
call-basad IC design flow. According to the simulation results, the
throughput of the proposed design can encode 341 M
samplesisec. This design can be used for the digital photography
applicabons 1o achiawve the low complexity of computation, low
storage, and high dymamic range.
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Abstract

OCnar the last sevaral years, there have been extensive apphcations
of the: (hree-phase controlied rectifier, such as the DT mator drives,
thir illumination confrols, the charger of the battery, the DC supply-
ing device and the sdjuster before the AC motor driver, etc. Basides,
there have also bean extensive applicabions of the high power and
big current in industry process control, sech as system of alectroly-
s and electne welding, elc. In the above-mentioned applications,
ihe main requirement produces the DG cument saurce thal can be
adjusted and conlmolled in the specified range. In this wark we
design a digital control 1IC which is intended for contralling thyristors
1o produce @ constant currenl Source via a three-phase controfied
rectifier. The architecture of the contral IC consists of three major
parts: a threa-phase controlled triggering circui, an invarse cosng
look-up table, and & proportional-miegral currant controlar, All the
threg pais have been designed using VHDL Enguage and
intagrated as a control IP {intellectual property). The simulaton
model for a constant curent source based on a three-phase
controled rectifier has also been constructed by using Simulink,
MaodalSim, and PSIM cosimulation tool. Further, a multiple-sampling
and average scheme for the curment feedback has been adopted Lo
reduce the current ripple effect. The designed contral IC circuit has
bean implamentad on an Allera Flex 108 FPGA logic dawvice.
Simulation and expenmental resull reveal this contred I1C recenves
steady dynamic response in changing curngnd referance command
and load variatan.
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Abstract

Phase-locked boop (PLL) is emploped o warous applicatons
Amang which, the PLL-based frequency synthesizers are essantial
comgenants in the communication systems. In these different
sysbems, the PLL must sabtsfy many dasign requiremants to ansura
a high communication quality. These requirernents include phasa
noise, siheband spur, power consuemption, frequency tuning range,
WCO tuning gain, and locking/satting time etc. Tradeofs often axist
amang different design specifications. For example, narrow PLL
bandwidth may be required to minimize the noise contribulion from
the dividers and to suppress reference spurs. Howaver, this beads to
an elongated ocking time. Furthermone, a8 the operating frequency
increases, power consurmplion akso rnises. In padicular, the
high-frequency dividers often dominata the chip cureni consumgp-
Tan

This work presents a8 PLL-based frequency synthesizer with a
fast-locking capability. The PLL incorporates a proposed digital
discriminator aided phase detector (DAPD) to expedite the loop
safiling. The DAPD enables a fast locking by sensing the input
phase eror to adjust the programmable charge pump and loop
Titeer. Moreover, two digital frequency dwviders, one divide-by-2 and
one divide-by-4/5, are proposad to accomplish bow-power and
high-speed divider operabion. The PLL = fabricated in & 0.16-pm
CMOS process. With the propoesed digital DAPD, the settling lime is
considarably reducad to 20 ps without sacrificing the charactenstics
of a 40-kHz op bandwidth at lock. The measured 5.5-GHz PLL
phase nodse i 1-MHz offset & -110.9 dBoMz, and the reference
spurs at 10-MHz offset ara lower than -75 dBc. Tha whola PLL
cansumes 9 mé from a 1.8-V supply vollage, while the two
high-frequency dividers consume 1.4 m#A only
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Abstract

Since human body acting as the transmission medium has lower
power loss than the air, human body communication (HBC)
technigue is prefemad for the body area natwork. One of the HBC
applications s the personal information exchanging syslem
Ingtead of radifional parsonal information cands, we can exchangs
our parsonal information by hand shaking efficiently with the
proposed HBC Sof modules in Fig. 1. The SoC HBC module
Inchiding @ MICIOprocessed, o data iransmatled, and & necshern 18
depicted in Fig. 2. VWhen we shake hands with each other the
personal infermation will be transmitted by the human body
channel. The AglAgCl slecirodes ane aftached 1o the skan for data
transmission. and a parsonal digital assistant (PDW) or mobile
devices with & HBEC receiver can display the transmitied data
Anoiher presenied applicalion is the gallery guide syslem
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Ahstract

The proposed personal ordering system integrates RFID,
Blestooth, a PDA, an image-recognition system, and personal
computer as the server Also, the proposed system has
communication software for Bluetooth, PDAs and server o
Trangmil custorner data wirglessly. This sludy consirucls a winsless
system integrated with innovative applications. This wark uses a
comman intermet camera with image-recognition software 1o
digengage the cuslomess from Iraditional ordenng process As
long a5 taking wp the caster, customers can ook and change the
menu contents on the dsplay by rotaling the caster. When waiting
for @ service, the system can Stan 8 human-maching interactive
imarface that infegrates microprocessor and Bluetooth wireless
transfer modules. Ddners can use the casters bo play interesting
iMeractive game al the same lime. Finally, this application should
generate harmonious inberparsonal relabonships.

The ordering process = staned by cusbomers via he ordedning
interface which = edended fo all the restavrant services
processes, allowing customers to feel completely comfortable and
expenencs the proposed restaufant environment. The Sysienm ol
only increases the restaurant value, it presents a different
experiance o cusiomarns.
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Performance Enhancement of an Embedded Surveillance

System with Video Streaming Recording Triggered
by an Infrared Sensor Circuit
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Abstract

In this propect, we propose a design for a home surveillance system
which enhancas the pyroelactnc infrared sensor (PIR) carcuit In
addition, we premole the sensing sensitvity and sensing distance,
Following ang the Meatunes of the embedded sunseillancs system

1, Implement the home surveillance system wilh embedded syaiem
There ane many advaniages of using an embedded system design,
e.g. how cost, kw power consumption, small size and an on-chip
aystem. Besies, we can construct the Boa Welb serder in the
sysbem. The users can monflor the surveilfance anga by means of
the real-time images captured by & webcam via Internat.

2. Use PIR sensor o detect human body by the vanety of environ-
mental temperatura

The syslem delects a human body by means of external PIR sansor
cacwil When the signal is triggened, il will be s&en as an inermapl
input to the B0 of embedded board. At the same time, the system
witll caplure real-time mmages. In this way, it can gvald wasting any
MErmony used Mo $lone Fndges

3. Promabng the sanseng stabddy of PIR sensor

The PIR sensor has higher emor detection a5 the environmenl
temperature becomes higher. Tharafore, we propese a “Majonty
Woting Machanism® using several sensors 85 a sensor group, if
mode than half of sensors in the group are triggered. the sensor
majority circuit will fransmit a trigger to the embedded board to
activate siability enhancament.

4. Enhanca the quality of captured images by wsing light controliar
ke

The enviconmental illurminalion near the suredlance aea is
wvariabla. Whan the Sumination is weak, it will causs a digression of
the capturing quality. Therefare, wa avoid any environment illumsna-
Bon affecting the caplurng quakty. We smplement the kght controber
to judge the illminaton and contral the Bght in the survaillance
area.
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A Vision-based Mobile Pilching Robot Arm
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Abstract

This work mainly investigates the construction and contral of a
robot aem, powered by several Al-1001 sanvomaters, in order to
mimic 8 hurman amm's motion, The robol amm s conlrolied wia
Borland C++ Builder codes, which ane fransmited by RS232 to
aach Al motor. In order for the robot arm to have the wviskon
capability, ke a human pidcher, a CCD webcam = added to
caplure targel image. After image processing and analyses,
confrolier can compute and then issue the motion commands to
the robot arm. The wision sysiem helps promobe System's
inteligence and improves pitching precision. Furthermone, placing
the robaot arm onto an autonomous wehicke increases its mobility.
Two expenments are perdormed to dermonsirale s abddy, The
stabc target s 9 prearmanged reclanghes. The dynamic target is an
air-Aoating ball, which is kept in midair using a blowar. The blower
is fored on & remaote-controlled car, consisting of ATESS51 and RF,
and can contral the ball irajectory
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A Palm-Size 5.1-Channel 100W High-Power Fully-Digital

Class-D Audio Amplifier with Single-Chip Design
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Abstract

Traditionally, a 5. 1-channed audio amplified with large cutpul povwer
inchudes several chips and a large haatsink. Up 1o now, porable of
evan palm-size 100W amplifiers are nol commercially available, A
palm-siza amplifier can be easily carried and connected 1o
multimadia sources. It ks a product with great market polantial. Our
leam memberns develop new lechniques and spend mary years 1o
succassfully integrale controd cincuits, signal processing circuits,
protection  circuits and 5. 1-channel digital class-D
power-ampification circuts in a single chip. By using Ehis singls
chip, & 100W-in-Palm 5. 1-channel audio amplifier & realized

The total rool-rmean-sguane (RMS) oulpul power of the amplifier s
100 The maximum power efficiency is B8% and no aéxira
heatsink = nesded. Tha dimansion of a 2-layer printed circuit
board used in the 100W-in-Paim ampiifier is only 12cm x 10cm x
J.5cm. The minirmum lotalhamoanic-distorton-plus-nosse (THD +
N} is 0.045% and the THD + N measured al 100W RMS output
porwer i less than 0.3%. For the produects wilh famous brands,
THD + N at maxirm oulpul power i$ usually 1% of 10%. The
signal-to-noise ratio (SNR) and dynamic range measured with
cammaonly used standards in audio industry are higher than 9048
with A-weighted function, The measurement resulls reveal thatl the
100W-in-Palm amglifier achieves smaller voluma and better
performance than those of the famous-brand products with the
sarnd outpul power. Moreover, audio Nidelity of the 100W-in-Palm
amplifier i comparabla 1o high-end audio amplifiers.
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A Real-Time Display System for Generating High-
Contrast, Low-Noise Virtual High Dynamic Range
Images from Low Dynamic Range images
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Abstract

Ther lurninance range of natural workd can reach 100,000, 000:1 but
that of displayed luminance s about 100=-1000:1 for most screen
devices. This discrepancy makes the accurate display of real world
soenes difficult. Therefore, technologies for capluring a high
dynamic ranga (HDR) image with & low dynamic range (LOR)
detectar have been developed. The most abwvious approach 8 o
sequentially caplure mulliple images of the same Soine using
differant axposures. The above mathods are suitabée only 1o static
scanes, Using multiple image detectors or HOR sensars lor soens
caplure has been investigated. Under this approach, the scend
objects and the maging system are free to move during the capture
process. However, the HOR detectars or sensors an very expen-
sive and not popular in the marked

Afar the HOR images are produced, o mainain the quality of high
dynamic range on the display of convenbonal LCD or CRT devices
becomes an important issue. Tone mapping & an image processing
algorithm fo resalve the (ssue of rendenng HOR images on LOR
displays while presening the visual conlents. Bul the comglexity of
a delicate lone mapping akgorithm is teo high 1o achieve real-time
PrOCEssang

In our work, we make use of a LOR photograph to genarate multiphs
LDR smages with different average luminance, and then we
construct the HDOR photograph with weighling average method
Aftar the HOR photograph has bean created. some noise has been
also generated. Therebore we develop an adaplive algorithm be
estimate the parameters of the bilateral filter 5o that the nose kevel
can be determined automatically. Finally, we adopt the local
contrasi enhancemant algonthm to get the final HOR-lika,
lepw-noese, and detad-enhanced image.

Ouir design is fully pipelined and has bean fesied on ARMESZEEN-S
Versabde Flattorm. Withoul complax tone mapping algorthms, we
could process a image with T20=480 resclution, J0MHZ in real-time
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An active navigation system based on the traffic
information of intersections

BESHE
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Abstract

Tha system integrating the real-time traffic information, GPS and
the digital map is proposed. The shorest path on the magp with
good trafhe conddions and the real-lime sireaming mmages fram the
intersection ane provided to the driver. Fuithermore, the driver can
recape the images inside the car and the position on the digital
map easdy with hiaher mobse phone, Our sysiem is infegrated by
two sub-systems, one is an Embedded Mavigation Platform (ENP)
and the other is 8 Road-Side Unit (RSU). The mamn function of
ENF = to prowide the driver a shortest path 1o the destination by
combining the real-dime traffic information and the positon farm the
GPS recaiver. EMP calculabes a new route based on the recaiving
traffic congestion dala associated with the calculated route. On the
otfuer hand, RSU delects the trafhic Row in all kinds of wealher from
day to night. The traffic congestion data and the realtime images
in the intersection are transmitied to ENP i the vehscle ower
J5GRG network. Moreower, the reallime inérsecion images ang
also avallabla with the mobile phone 50 that the driver can acquine
the the traffic status of the rmoad n advance. Fod safely’s sake,
EMNU records the car's pasiion and the images inside the vehicks
and transmits tham bo the user’s mobile phone. Tharefore, the user
can monitor the vehicia's status anylime and anywhens,
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The Speed-skating robot
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Abstract

A skalng robot s implemanied in this project. The proposed
skating humanaid robot can net only be controlled via Bluetooth,
bul also navigale by itsell via visson system. Sewveral difficult
skating motions ang built on the robol such as, shde forward, slide

leift, shide right and getting up.

Thas project mmplements the robol from the skaling view poind,
which s different from the normal waking modions. Most of the
researches of the biped robols are about how 1o Implement the
waking motions, such as walk and turm. The proposed robol is
abile to skate

Thi used companents of the driving sysbem in this robat ang
displayed in Fig. 1. Thera are many abactrical componanis
including CMOS sensor, accalerometer, sarvo moldors, Bluetooth
componént, and force Sensor ang mounied on the robol. The main
processor of the robot s a Nios Il The molion of the skating
humanaokd robod s designed by using the user intedaca. A sanes of
basic molions ang designed for skatng. These mobons include
shde forward, slide laft, shde right and getting up.

A fuzzy conlroller is designed o control the ankle jomi and hip joint
by using the pressure sensor and accaleromater data. The robot
wilh the fuzzy controller is able to auts balance by adyjustang ankis
joint and hip joint. An interface B implemented o iransmit the
sansor information to the users. It makes the wsers 0 understand
the robot siteation easier

The robot can be set to the remote mode or the awvio-navigation
miode. When the robol s 0 aulo-navigation mode, it is able o
skate along white line autonemously, The robol uses the CMOS
sensor o defect the white fne. The robat i akso able to be remaobe
te do differend motions in remabe contrel mode via Bluetoath, The
project integrates many different lechnology areas o mplemeant
this systam, besides the axpariment video shows that the system
wiorks vary wel
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Abstract

Ciptical Inbemetworking Forem (OIF) has defined a senes of OC-T788
(40Gbps) specifications. IEEE is paving roadmap to 40Gbps
options for Ethamel networking, An official task growp will be 581 up
1o stan wriling specifications i March, 2008. Although QIF has
already defined the implameantation agresment for the link layer @
Seplamber, 2002, Recenily, Inel Research b demonsiraled the
Tarst 40 gigabil per second sHcon laser modulator in July, 2007, This
makes OCTEE network achievable. Howaver, the memary speed is
expeciad o be the boltle neck to throtlle high-speed ks’ perler-
mance, Qur prévious reésearch results present an approach o dumg
optical packets from a small high-speed cptical buffer to & larger
siovw-speed oplbcal buffer, Thes approach is deally applied info the
high-speed quiéus design. For the curmant kechnology, chip cock is
possible to support 400MHz, but the cost is expensive and the size
is Wmited. In confrast, DDR SDRAM i the most popular econsmic
massivg slorage, bul the spead is only capable io support the data
rate beliow 5 5Gbps for read and write cperation at the same tima.
Thus we Iry to inegrale these wo iypes of memony o provide
ecanamic high speed massive FIFD queus. Assurming (he input and
output traffic rate &= R, on-chip memony immediately distributes this
traffic to the relative slow low speed memory wilth rale RIE The
other skde on-chip memory then aggregates this traffic from low
spaad memory and provides iraffic out with rate R. However, rate
mizmatch bebween different speeds of memory = a challenge. What
wit néed 5 a dual port memdny with two independent clocks 1o
intarface batwean thess differant speads of memory. Fortunadely, in
the FPGA, we have a special block mamory meels our requiremsant,
Then we can apply this memory b inberface bebwesn different
spaads of mamony. Our focus is to buld a high speed FIFO queus
that is capable to support 40Gbps, Thus we need bo a8l kast 8
parali sets of DDR SDRAM. In thes approach, systém could
support traffic up fo 40Gbps.
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Abstract

Matieation

Mowadays, display technology has becoms mature. i thers s 3
technology helpng us 1o see the beautiful things behind barmers, it will
bix @ wonderdful deearm, With crcult design knowdedge, video signal
processing technology, we can realze the “see-through™ technokgy
and we can make al objscts become "ransparent™

System Oweniew

With video/image sgnals processng echnology, we use cameras o
caphure wvideahimage signals from thee real world. That s, | 8 vieser
stands in front of a monior or & display, the syslem uSes CRMeras o
caphire scenes behind the daplay and then shows the capluned images
with propased Transpangni” reconsiruction prodedundg

Firstly, the system ulikzes af keas! two cameras lor capluring. Then the
system generabes differen! reconsbrucled images according o the
wienwing positions of the viewers. To make viwers fael that the
reconsirucied mages have seamiess connecton o real suroundngs,
wiit thetn derive “Video Seamiless Warping™ 1o handle stitching problems
and iz find the best matches betwesn the captured images and tha real
scenes. Besides, for 3D [ssues, the pgest difference babseen neal
Soenes and two-diménsaonal images & depth informabion; the Systerm
also supports 30 videcsimages by depth estimation,

Faor hardwane archiléciung Ssues, seambess video warping and depth
estimation need high computing power, but CPU solution cannod afford
such reaktime processing. Thus, we dasign ASICFPGA o speed up
the calculation and realize the proposed algonthms in realkbrme, thal s,
at least 30 fps. Tolally speaking, the whole system includes
monioetidsplays, multiple cameras and the parallel hesdware
framework with ASIC and a FPGA platiorn for demansiration
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