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Everything is based on Deep Learning
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New task for Machine
Comprehension of Spoken Content

* TOEFL Listening Comprehension Test by Machine

Audio Story: 3 (The original story is 5 min long.)
Question: “ What is a possible origin of Venus’ clouds? ”
Choices:

(A) gases released as a result of volcanic activity

(B) chemical reactions caused by high surface temperatures
(C) bursts of radio energy from the plane's surface

(D) strong winds that blow dust into the atmosphere

New task for Machine
Comprehension of Spoken Content

* TOEFL Listening Comprehension Test by Machine

Question: “what is a possible
origin of Venus’ clouds?"

Neural
ASR transcriptions Network

1

Using previous exams to train the network

Audio Story: answer

e.g. (A)

4 Choices
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Experimental Results
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Experimental Results
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Accuracy (%)
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25

20

55.3% [Chung,

Lee, Glass, arXiv’'17]

48.8% [Fan, Hsu,
Lee, Lee, SLT’16]

42.2% [Tseng, Shen, Lee,
Lee, Interspeech’16]

]lll[

Naive approaches

49.2% [Chung, |/
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Abstractive Summarization

* Now machine can do abstractive summary (write
summaries in its own words)

& Title 1

"Gy Title 2

by machine

(in its own words) without hand-
crafted rules

SREAT T .
NG TUYEN IS M
.\ Title 3

Abstractive Summarization

* Input: transcriptions of audio, output: summary

We need lots of labelled
training data (supervised). W Wg oo
t \ t
RNN Encoder: read through L 5
the input zm = zz
— — -/
1 2 3 n RNN generator
h | h h h
1 I transcriptions of audio from
w, w, automatic speech recognition

(ASR)
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Unsupervised Abstractive
Summarization

LA e LA .
J?ﬂi
‘ R k
Seq2seq Seq2seq
Unsupervised Abstractive
Summarization
. | B T
KEABHET W e i

HE . i
=% Discriminator 15 ___ Discriminator

EERETEARN

R , LA .
o
‘ EAEEEES k

Seq2seq Seq2seq
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Semi-supervised Learning

g 13 —o—WGAN
3 12 ——Adversarial REINFORCE
N 11 -Supervised
10
9
R
0 10K 50K 100K 3.8M(full)
Outline
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Everything is based on Deep Learning
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Chat-bot

* Sequence to sequence learning: Both input and output are
both sequences with different lengths.

How are you? Machine Learning | am fine.

[\ ey

Seq2seq
o \ \ @ae
% & 2 H How areyou? &
Speech .
Recognition Translation Chat-bot

DT 2T 553

Reinforcement Learning

* Machine obtains feedback from user

J& Bye bye ©
__g%’i

e Chat-bot learns to maximize the expected reward

j—
N




https://arxiv.org/pdf/1701.06547.pdf
Generative Adversarial Network
(GAN)

Input
sentence/history h response sentence x

Chatbot

Input
sentence/history h

Dlscrlmlnator # Real or fake

response sentence x

Conditional GAN

human
dialogues

Chat-bot - Personalized

General chat-bots generate plain responses

Human talks in different styles and sentiments to different
people in different conditions.

We want the response of chat-bot is controllable.
* Therefore, chat-bot can be personalized in the future

We only focus on generate positive response below.

Input: How was your day today? > [tisawonderful today.

Optimistic Chat-bot M,

Assumption: We have a sentiment classifier. Given a sentence
X, we can evaluate how positive it is, SC(x).

08D 90 5 210 < 22 4 >+ Wl
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Approaches

Type 1. System Modification

Input » m »NQ%\:\ Positive
sentence sente response
Chatbot P

A - -

=
Parameters are modified

Type 2. Output Transformation

Input » m »response Transfor Positive
sentence sentence mation response
Chatbot P

| . 7

>
Do not have to change

08D o 210 8 22 4 >+ bl

Input Positi
Approaches e SN #Tss 0,

~ vl

—
Parameters are modified

e 1. Persona-Based Model

Today is awesome
| f f
I [
How is  today How positive
is the input
Training SETHER:
- Classifier
L

Today is awesome

f—
o




Input o
ApprOaCheS SI"IEF::'CJence ’ %tE ’ﬁgi r;s;cl,\;ie

~ rl

—_
Parameters are modified

* 1. Persona-Based Model

Today is bad

1 1 1
I !
How is  today How positive
is the input
Training SELUIE:
- Classifier
1}

Today is bad

Input mm ’ onse Positive
sente

Approaches s ™ SCiE e

“ vl

>
Parameters are modified

* 1. Persona-Based Model

[ — -
Testing - 1.0 Response: | love you, too.

3 Response: | am not ready to
=00 starta relationship.
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| t Positi
Ap p ro a C h eS sr:er;L':ence . gh_atb? »ﬂi r:SS;;oI\;ie

~ >l

.
Parameters are modified

w1t

2. Reinforcement Learning

Positive reward for

positive response Sent'm?m
Classifier
1 3 good
Today s N_l
1 1 1
! f |
How is today Network parameters are updated

08D o 210 8 22 4 >+ bl

response Transfor Positive

ApproaCheS sentence mation response

3. Plug & Play
sentence —» VRAE N, VRAE — sentence
Encoder Decoder
- code As large as
i possible
response  _ VRA —>I code 1
of chat-bot Encoder /’/Sentiment\*
l  Classifier
As cIo_se as I ~ VRAE . Positive ’
possible " Decoder  response
new
code

—
(o]




response Transfor Positive
ApproaCheS sentence mation response
4. Cycle GAN

Domain X Domain Y

B,

male female
It is good. It is bad.
It’s a good day. “ It’s a bad day.
| love you. | don’t love you.
positive sentences negative sentences

Cycle GAN

« Negative sentence to positive sentence:

it's a crappy day — it's a great day

| wish you could be here - you could be here

it's not a good idea — it's good idea

| miss you — ilove you

i don't love you — i love you

i can't do that - i can do that w :> Pl

i feel so sad - i happy

it's a bad day — it's a good day

it's a dummy day — it's a great day

sorry for doing such a horrible thing — thanks for doing a
great thing

my doggy is sick = my doggy is my doggy

my little doggy is sick = my little doggy is my little doggy

5 >

o
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Everything is based on Deep Learning

Interactive spoken content
retrieval

Negative

( US President ]




Interactive spoken content
retrieval

Negative

[ US President ]

Interactive spoken content
retrieval

Negative Positive

( US President ] B T

Machine learns to
maximize total reward
from historical interaction.

Deep Reinforcement Learning




Deep Reinforcement Learning

CO 1|mc-
1:1 al lnnp 1Go playet '-‘iI_'!'Z-

ALL S ¥S TEMS GO
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Deep Reinforcement Learning
v.s. Previous Work

* Previous work [Wen & Lee, Interspeech 12][Wen & Lee, ICASSP 13]

action «— Policy

state State @)
— . : | Results
Estimator

* Deep reinforcement learning

End-to-end '
learning ~ action

No hand-
crafted states

<+ )
N

4_:« @ « Results

N— _J/
w State Estimator

N
N




Interactive Spoken Content Retrieval System

Retrieval Module
Query Spoken
Otfer User | Expansion | nNew Query Archive
Feedback q

User Simulator

Dialogue Manager (DM)
DQN-DM 2 Im Feature
ta:nemrni)m » :I i i Extraction
PEREE e S
(d) Return Topic @ ::, : {' folevance "l
. & |
Ig' kol Human ‘J
8 Knowledge
Fealures

Outline

Everything is based on Deep Learning

N
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Speech Recognition Today

IlHi”

- * .-ﬂ»i “How are you”
| e

|

“Good bye”

Seq2seq, CTC ...... A large amount of
audio data
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http://www.parenting.com/article/teach-baby-to-talk

Speech Recognition in the Future

Learning human language with
very little supervision

N
IS




Unsupervised Speech Recognition

Audio Word2vec Text

|

I_IJ — The cats are .....

I I I D The dogis ......

_ The woman is ......

80 supervised
BAN The cat is ......
— 60
£ The maniis ......
50
"
3 /1 [ Gumbel softmax (emsemble)
b i
< 30
133 softmax (emsemble)
20
70 I'I'hell
0
10" 0.001 0.07 01 7
Ratio

B

» —TEE S GG HER AR B e B S
* RS2 IR e AR S B R HR E S E AR
& BCHIER T ~ —% % Ve g HEami e i —FURET -

PAREH R Ay S CE Rz 774
* Spoken content retrieval
S =S VNS
« R GHAR—E ] o ERENZ B AR -
- BHERS =S 2 HAMEE IR A5
. %‘@ﬁﬁ P& RE ERRHE A R E &SRR A
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To Learn More ......

You can learn more from my YouTube Channel
https://www.youtube.com/channel/UC2ggjtuuWvxrHHHiaDH1dIQ
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A footprint location system installed on footwear is disclosed. A user
simply has to wear the shoes to track his/her locations without any setup or
calibration efforts. The footprint location system measures and tracks the
displacement vectors along a trail of footprints. The position of a user can be
determined by summing up the current and all previous displacement vectors.
In addition to being infrastructure-free, the footprint location method does not
have problems found in existing indoor location systems, such as obstacles,
multi-path effects, signal noises, signal interferences, and dead spots.
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The present invention relates to an intra-body communication (IBC)
device and a method of implementing the IBC device. The IBC device is
fabricated as a system-on-a-chip (SOC) and comprises a first electrode, a
second electrode, an IBC module and a biomedical chip. The first electrode
is connected to a patient's skin. The second electrode is connected to the
patient's skin. The IBC module is connected to the first electrode and
comprises a wireless communication device. The biomedical chip is
connected to the second electrode and communicates with the IBC module
through the patient's skin to receive external commands and transmit sensed
biomedical parameters to a faraway location.
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Teaching material generation methods and systems to generate teaching
material for language learning are provided. The system comprises a plurality
of social circumstances, a plurality of contextual situations, a user interface
and a processing module. The user interface receives a selection
corresponding to at least one of the social circumstances, and a selection
corresponding to at least one of the contextual situations. The processing
module generates teaching material according to the selected social
circumstance and the selected contextual situation.
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1L BAIHE8:

The present invention provides a re-anchorable virtual panel in a
three-dimensional space, including a detection module, a recognition
module and a display module. The detection module includes a finger
position detection submodule and a hand feature extraction submodule. The
finger position detection submodule extracts the position and direction of a
user's fingers, and transmits the estimated information of the finger's position
to the recognition module. The hand feature extraction submodule extracts
the user's hand features from the input image sequence. After extracting the
hand features, the hand feature extraction submodule transmits the
information to the recognition module. The recognition module recognizes
the position and direction of the user's fingers and hands, and determines
the virtual panel's location and direction through the information.

2. BHTRIFTIEIRES:
The present invention relates to the information and multimedia fields,

and relates more specifically to the technology of a re-anchorable virtual
panel and a multimedia system interface in three-dimensional space.
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Information display and manipulation of Argument Reality (AR)
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1. BAlHE:

A multi-resolution display system including a desktop display area, a
foveal projection device, a sensor, a control unit, and a manually adjustable
fixture is provided. The desktop display area displays a central image and a
low-resolution image. The control unit determines six-dimensional (6D)
orientation information of the foveal projection device relative to the desktop
display area according to a projected image detected by the sensor, so as to
control the foveal projection device to project the central image within a
target area on the desktop display area. The manually adjustable fixture
fixes the foveal projection device on top of the desktop display area, and the
movement of the manually adjustable fixture has a freedom of up to six
dimensions.

2. FHTAIRTIE B
The invention generally relates to a display system, and more
particularly, to a multi-resolution display system.

3. XEFEHIEET:

4. ¥R AR B
Multi-resolution information display
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1 BAlHEE:

In a method of realism assessment of an image composite, the foreground
and the background are transformed into a color space, such as YCbCr, followed
by projecting the foreground and the background to a subspace represented by
the axes representing chromatic information. The image composite is assessed
in the projected subspace, according to linearity of color distributions of the
foreground/the background, or according to distance between the color
distributions of the foreground/the background and a center of the transformed

color space.

2. HAHTAIRTIEIEE::
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1. EfpE:

A method for enhancing the perceptibility of an image, includes the steps
of: processing the image in accordance with a first luminance characteristic
and a second luminance characteristic of the image, wherein a plurality of
pixels with the first luminance characteristic are brighter than a plurality of
pixels with the second luminance characteristic; compressing the plurality of
pixels with the first luminance characteristic; and adjusting the plurality of
pixels with the second luminance characteristic.
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1. BAlfEE:

A method of directing a viewer's attention in an image display to enhance
the perceived image quality and thus the viewer's preference of the image is
disclosed. An image with an area of interest (AOIl) is provided. The AOI is
briefly displayed for a first time period. Subsequently, the image is normally
displayed in its entirety for a second time period that is longer than the first
time period. As a result, the viewer's attention is involuntarily directed to the
AOl in a subliminal manner.
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1. Ef4pE:

The invention firstly converts the image of each video frame into a
brightness-based grayscale image; then decomposes the grayscale image
into a low-pass base layer and a high-pass detail layer; and then performs a
brightness compensation for the base-layer image and a contrast
enhancement for the detail-layer image; and finally combines the two image
layers into one single image and performs color conversion to the combined
image, allowing the display unit to save power consumption while maintaining
the viewing quality.

2. HATAIATILIERE:
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1 BAlEE:

A photometric calibration method includes: obtaining a target image and
a reference image by a light field camera and transforming the reference
image into a revised target image corresponding to the target image;
calculating a photometric calibration ratio according to a function for

correlating the

target image and the revised target image by using a

numerical algorithm; and the intensity of the target image is divided by the
photometric calibration ratio to obtain a calibrated target image. A light field
of a scene is formed by all of the calibrated target image so as to improve the
quality of the light field.
2. HATRIATIE R R

« No loss of spatial resolution, high image quality

 Provide refocusing and 3-D map generation

« Backward compatible with conventional camera

« Easy to implement and low cost

 Effective photometric calibration and depth estimation

3. TEFHHERT:
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1. BAlfEE:

A 3D positioning apparatus is used for an object that includes feature
points and a reference point. The object undergoes movement from a first to
a second position. The 3D positioning apparatus includes: an image sensor
for capturing images of the object; and a processor for calculating, based on
the captured images, initial coordinates of each feature point when the object
is in the first position, initial coordinates of the reference point, final
coordinates of the reference point when the object is in the second position,
and final coordinates of each feature point. The processor calculates 3D
translational information of the feature points using the initial and final
coordinates of the reference point, and 3D rotational information of the feature
points using the initial and final coordinates of each feature point. A 3D
positioning method is also disclosed.
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1 BAIHE:

A digital data processing method for information retrieval and an
information retrieval system thereof are provided. In an embodiment, the
information retrieval system trains a personalized model according to a user's
feedback perceptions of at least one information piece. With respect to
information pieces and different users, the information retrieval system
performs estimation, based on two different stages with a generalized model
and the trained personalized model. In another embodiment, the system uses
music emotions to browse, organize and retrieve music collections.
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1. B8

In an autofocus system, a focus measurement unit receives an image,
and accordingly generates an associated focus value. A focus transform unit
receives and then transforms the focus value provided by the focus
measurement unit, therefore generating an associated transformed focus
value. An in-focus position estimation unit obtains an in-focus position, in an
analytical manner, according to some transformed focus values and some
associated lens positions.
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1 BAlEE:

A driving support system with plural dimension processing units (DPUs) for
indicating a condition of a surrounding area is disclosed. The driving support
system of a vehicle includes plural image capturing devices disposed around the
vehicle; at least a dimension processing unit (DPU) connected with the plural
image capturing devices for receiving images from the plural image capturing
devices and then producing plural related depth maps; a controller connected
with the DPU for receiving the plural related depth maps and then producing an
indicating data; and a display device connected with the controller for displaying
the indicating data around the vehicle in a vertical view.

2. FHTRIATIE R B

This invention relates to an apparatus for driving Support system, and more
particularly, to a driving Support system with plural dimension processing units
(DPUs) for indicating a condition of a Surrounding area.

3. TEFHHERT:
Fig. 1 illustrates a flowchart for showing the specific operation of the moving
body/approaching object detecting means according to the prior art; Fig. 2
illustrates a preferred embodiment of the driving Support system of a vehicle
according to the present invention; Fig. 3 illustrates the DPU structure of the
present invention; and Fig. 4 illustrates another preferred embodiment of the
driving support system of a vehicle according to the present invention.
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1. FAl4EE:

A depth-based image enhancement system is disclosed. A depth estimation
unit generates three-dimensional (3D) depth information from a two-dimensional
(2D) image. Subsequently, an image enhancement unit enhances the 2D image
according to the 3D depth information.

2. FHTRIATIE R
In view of the foregoing, it is an object of the present invention to provide a

novel depth-based image/video enhancement system and method that faithfully
improves the quality of the image with 3D depth information.

3. XEFHHAEART:
FIG. 1 illustrates a block diagram of a depth-based image/video enhancement
system, including an image enhancement unit, according to one embodiment
of the present invention; Fig. 2 illustrates a detailed block diagram of the image
enhancement unit of Fig. 1 according to one embodiment of the present
invention; and Fig. 3 illustrates an associated detailed flow diagram
demonstrating Sub-steps of the depth-based image enhance step.

Input inage 3D Depth depth
Estination
u

depth

Enhancement
12 OQutput

Fig 1 Fig 2

SAFiXRIEES



Hilllpx R1EES

| Edge Enhancement 220 |

| Color space conversion 222 |

Luma contrast adjustment Saturation (chroma) adjustment
224 226

| |
l

|Golor space back-conversion 22&—|

Fig 3

4. R F AR
3D TV, 3D interaction and 3D video compression.

BB 86 O ¥ 2 WoRHYRR0E >

N
4

D21 A>T 5553

o
o



B TR ERFPHPAERMALIFRT R

Z J15 1368183

¢ R R S EAR

oA A AR P FRE RS

i % A AR LITY w i E LG 02-33669950/
chenhc0902@ntu.edu.tw

1. BAlHEE:
- EEMFERTALAL LARZ S o NI A S REEPAEAGLE ~
AT AR - R 2 HRARR BT R IRR A RE AR AR A TRER
TME S AR o
2. BHTRIATIENE B
iﬁwﬁwéﬁ*—ﬁ*ﬁ_—f%we*ﬁﬁ&?ﬂﬁ@ﬁg%%a4%’u#?HE
BEeEmtiTind %%m.ﬁ%%%m?ﬁw,$%Wﬁ%—f HIRE T A A
AR R o Jh2NEEd 2 P RFHOPAR Y E Ao AR ienE - F
2B AT o SRR A E ARG HEORARRE A RFER TGS AR o
3. XEFHHEBT:
Fig1 B A8 P F 50|22 WERFTAAE

A4 ke Fig. 287 AP F % 52 =
RFRR AL Bz ehingedh 3

| Rt PR 20 |

o

[ wesmaz |
P —

ERMMEEEN 22

SBRRER ML —BR

wEREER U |

Fig 1 Fig 2
4. 7T & AR

RO - R RS N - RRREDBL G EEFERTRGN S - G R
RERsne- heEdt TEHEEALAL .

F SEARHINMRIEES
)

S48 b

\
/

il

13

o



SANEHNINNREESZ
y D

A pofsBIRF RS pBRIR RS 2

Z J150 1382267

YR T P EAR

=R A PO AL JHE ~ PR SRS~ BN 4

B A A AE LTy v M E L4 02-33669950/
chenhc0902@ntu.edu.tw

1. BAldEE:

AEP G- REEERCASE I KRBTSR aER 2 G AE R o H a2 g
,/ze%fp“:}&: Fe T TN B a)ip AT BB R e D) AR BB B oA BB R AR Y B
FhiESHE > v e 2 8L C)rt v B4 KB ’*1‘&;1‘ 2apiz =% FR G d) T
;‘@%:«gggﬁg ) 1&@?% AR BB B G B~ AR BB 2 I B T ).L BB RN SRR LR SN

2 A3  NBEFr R ARied s il T2 «r)iib?l ) AHRE»FRBIZ = 2
e o ﬂ\’:ﬁ*ﬂgi/r}i [CORE RN I o A FI%#B%‘?\E’ o
2. HATRI AR

dvg;tm PEREBGERS P L EEhES P T %ﬁd IPAEILE T B
[ Sl L m,;xc)i B oo
3. TEFHHERT:

Fig. 1407 Zyp A 5P - B 0 4p82 f & B IRF RIS Fig 2 07 kedp 2P - ﬁé’%

AR p B R FIg3 ot g ¥ B A S MBI LR L TREHES K

B Fig. 4 #h1 gy ¥ foddiz 2> =2 Ii'__g)fg,‘/ﬂ%iﬁi,p‘ffg‘: BB -

Fig 1 Fig 2

S.\‘ 11 Z\[JARKH(
1 - ® ¥ iy ! N
L =< 1222R IMAGE CERE) 5 INAGE 4
. _ CORDING :
226G '_"Pmﬁﬁf?l?‘“ﬂ || RecombER [ HEMED\UMJ ® ®
@8\ k / — T 1MAGE ACQUISHIUNJ \ COUPUTER ‘
[ N T { APPARATUS
EI RED
10 - : —
b SYSTEM ||  [CPERATICN A
= L-Egggﬁ T N e .
j( oncur | GROUP 1 OBJECT TO BE
5 5 3"1 ) MEASURED
@ Fig 3 Fig 4
=] 4. ¥R AR
it T R R LB R S E 2 Ak B R FREA TR PRI ¢
g
s

o
N



R TR - BBER T L SRS 2

150 US8179448

¢ R AW

HE A PR FCHE S T AN P 4
Chen Liang-Gee ~ Chen Wan-Yu -~ Chang Yu-Lin ~ Cheng Chao-
Chung

B i A FXAFLEITP v s E A4 02-33669950/
chenhc0902@ntu.edu.tw

1. BFldEE:

The invention presents a system and method for obtaining object depth through digital
signal processing. The auto depth-field capturing method for a camera includes the steps
of a) taking plural images; b) estimating plural epipolar data of the plural images for
obtaining a matrix describing motion and directional vectors; c) estimating a location data
in response to the plural epipolar data and the matrix; d) rectifying the plural images
corresponding to the plural epipolar data for obtaining plural rectified images; e) calculating
the location data for obtaining disparity vectors of the rectified images; f) obtaining a depth
map in response to the disparity vectors and the location data; and g) painting a 3D image
in correspondence with the depth map. The depth estimation method of the present
invention is fully automatic without change of the camera itself.

2. HATRIATIEIEEL:

The present invention relates to an image capturing system, and more particularly, to

an auto depth field capturing system for a camera and a method thereof.

3. XBFEHEET:
Fig.1 illustrates an auto depth-field capturing system for a camera according to the
present invention; Fig. 2 illustrates a camera for an auto depth-field capturing system
according to the present invention; Fig. 3 illustrates a block diagram showing the
electrical construction of the Stereo-image capturing device according to the prior art;
Fig. 4 illustrates a block diagram for showing a structure of a three-dimensional position
and orientation sensing apparatus according to the prior art.

Fig 1 Fig 2
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BHRE:

Disclosed is a near-surface object sensing device, including a printed
circuit board, a plurality of magnetic sensors arrayed on the printed circuit
board to sense the magnetic field of an external magnetic object and
generate a magnetic sensing signal, a multiplexer connected to the magnetic
sensors for selecting and outputting the magnetic sensing signal, and a
microprocessor connected to the multiplexer for receiving the magnetic
sensing signal, wherein the microprocessor includes a sampling algorithm
module for converting the magnetic sensing signal into a magnetic field
distribution image, and a six-dimensional coordinate-calculating module for
calculating six-dimensional coordinates of the external magnetic object. The
sensing device of the invention is compact, low energy consuming and can
accurately provide users with a convenient and intuitive user interface with
three dimensional locations and position information in a near-surface
space.
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BHEE:

A geometric structure analyzing method, a geometric structure analyzing
system, and a computer program product are provided, to analyze a
two-dimensional geometric structure of a model composed of at least one
magnetic building block. A magnetic field intensity image of the model is
obtained, and a shape of the magnetic field intensity image is used as a
contour of the model. The contour of the model is skeletonized to obtain the
two-dimensional geometric structure of the model, and the two-dimensional
geometric structure is displayed on a display panel. Therefore, a user is
allowed to control the two-dimensional geometric structure on the display
panel by manipulating the model, to achieve interactive effects including
visual and tactile feedbacks.
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1. Bl

A limb rehabilitation and training system includes a horizontal position adjuster
movably mounted at a bottom side of a base, an expansion rotary member mounted
at the horizontal position adjuster, a shoulder joint traction mechanism linked to the
expansion rotary member through a first arm segment robotic arm and a height
adjuster, and an upper-limb rehabilitation device linked to the shoulder joint traction
mechanism. The upper-limb rehabilitation device is able to rapidly be adjusted to fit
the left arm or right arm through the horizontal position adjuster, the expansion rotary
member, the first arm segment robotic arm and a shoulder positioning-lifting rotary
member and. Further, by means of the shoulder joint traction mechanism, the user's
stiffened shoulder joint can be timely moved for a separation distance, achieving the
function of loosening the joint and facilitating performance of successive
rehabilitation treatment or training
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1. FAl4EE:

A rehabilitation and training apparatus is built based on the empirical law by
introducing physical therapists' experiences into the apparatus to simulate therapy
with hands in the course of rehabilitation. The apparatus includes a multi-axis robotic
arm having first to eighth arm segments, and a high-precision control system for
controlling movements of the multi-axis robotic arm. The control system provides an
active, a passive and an auxiliary mode; receives and computes information about a
patient's movements and muscle force detected by potentiometers and force sensors
provided in the multi-axis robotic arm; and accordingly, drives actuators to apply an
aiding force or a resisting force to assist the patient in completing rehabilitation
exercises. The apparatus also includes a humanized operating interface, via which a
doctor or a physical therapist may obtain related rehabilitation data for assessment
and adjustment of rehabilitation therapeutic courses. A method of controlling the
apparatus is introduced.

2. &ﬂ?ﬁﬂ%ﬁ'&/@%:
Gy PR B A

Bt o S Efp k2 56%

0E AR AR ©

3. XEFTHHERT:

’%
e A2

Rl d] o e ph 4 e 4 &ifgfﬂ:p”ﬂfv
ER O T RERLSIHAHE G A R

FIG.11A
A

| Auxiliary mosde } 563

[ select a desired rehabiliation exercise |~—5631
/L S633
#5632 )
- |
‘,"‘/I:Illc robatic .

arm in an initial position?

Drive actuators to move the
robatic arm b its initial position

=, No

Determing the patient’s

movement direction - -
1} B its initial position

| “The patient starts performing the selected rehubilitation exercise Jss

The robotic arm performs and repeais I_ 562

Divive actuators to apply an aiding force in the same direction as that of the foree pro xluu:u h) the
the sebected rehabilitation exercise S

patient,so as bo assist the patient in completing and repeating the selected relabilitatio

e 5635

< 4. TREARR:

= WREFE  FHAL PR 8
A

R

i

%

08

~
(o]



B4 ER L S SIS R D L

Z f15 US8130103

YR R £ H

A TV RER KRB AR E

Bi 8 A FAXAFEITP v M E A4 02-33669950/
chenhc0902@ntu.edu.tw

L SAEE S

A method of reducing power consumption of a radio badge in a boundary
detection localization system is disclosed, in which the radio badge is carried
by a tracked target and performs location sampling communication with an
infrastructure component of the localization system at the start and end of
sampling time intervals such that positions of the radio badge can be
estimated. The method includes: determining a velocity of the radio badge;
estimating a critical time for the radio badge to reach a critical region through
division in which a critical distance from an estimated position obtained at the
end of a most recent sampling time interval to the critical region is the
dividend, and the velocity of the radio badge is the divisor; and controlling the
radio badge to perform location sampling communication with the
infrastructure component of the localization system at the end of the critical
time.
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A method of reducing power consumption of a radio badge in a
localization system is disclosed, in which the radio badge is carried by a
tracked target and is provided with a pedometer for detecting a footstep count
of the tracked target. The method includes: estimating a velocity of the radio
badge according to the footstep count detected by the pedometer; calculating
a sleep time from the velocity of the radio badge; and controlling the radio
badge to discontinue emitting radio signals during the sleep time. An indoor
localization system that performs the method is also disclosed.
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1. Ef4pE:

A method for decomposition and rendering of video content and user
interface for operating the method thereof is disclosed. First, a plurality of
target shots are recognized from a video, the video is decomposed into a
plurality of video units based on the playtime of each target shot. Then, the
video frame of target shot is decomposed into a background scene and at
least one foreground object. The editing process is performed on the
background to generate the plentiful visual effect. The video content of each
video unit is known by analyzing the information of the foreground object, and
therefore each video unit can be annotated. Furthermore, the user interface
reintegrates the foreground object in the background scene and generates
the customized video content according to users' request, so that viewers
may get more enjoyment on game watching.
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1. Ef4pE:

A method for scaling video content based on bandwidth rate is disclosed.
Wherein, a plurality of target shots and non-target shots are recognized from
shots of a video. A background and at least one foreground object are
separated from the video frame of the target shot. The recombined target
shot, the non-target shot or other recombined target shot can be merged to
form a recombined video unit based on the selected bandwidth level.
Therefore, the present invention proposes video content of scalability based
on bandwidth rate to provide the different video bit-stream size, so that viewer
can get the high quality video under the lower bandwidth rate.
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One aspect of the instant disclosure is to provide a sensorless adaptive
safety actuator. The safety actuator comprises a driving unit, a transmission
unit coupled to the driving unit, and an output unit coupled to the transmission
unit. The transmission unit comprises a load-adaptable retracting
mechanism. When the output unit experiences a mechanical load exceeding
a critical value, the load-adaptable retracting mechanism causes the
transmission unit to decouple from the driving unit. Thus, responding to an
accident where the impact on the output unit causes a force/torque overload,
the instant safety actuator is capable of effectively stopping the force/torque
transmission to the work output device without the use of active sensors.
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A computer-implemented method for locating an indoor object includes:
a) receiving an RF coordinate signal and a detecting signal; b) providing
information of a located region with reference to the RF coordinate and the
detecting signal; c) obtaining a motion sensor coordinate according to the
information of the located region; d) providing weights for the RF coordinate
and the motion sensor coordinate; e) applying the weights to the RF
coordinate and the motion sensor coordinate; and f) combining the weighted
RF coordinate and the weighted motion sensor coordinate to generate a
fused coordinate corresponding to the position of the indoor object. A system
for locating an indoor object is also disclosed.




Assistive robot endoscopic system with intuitive maneuverability for
laparoscopic surgery and method thereof
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1. 44

Provided is an assistive robot endoscopic system, including a wireless gyroscope,
measuring an intuitive motion of a user's (e.g., a surgeon) head, generating data based
on the intuitive motion of the user's head and transmitting the data to a computer; a
control system, receiving the data from the computer; and a laparoscope, having a
robotic endoscope and automatically controlled by the control system based on the
intuitive motion of the user's head. In addition, the present invention further provides an
assistive robot endoscopic method.
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3. Circuits (MSD/RF) TP AR

8l | EFL | ¢ EAF| 1368188 |l Fht iz id@gr sz

82| E&L | ¥ ENRE| 1469527 |p A A 2 A H 4P R

83 | EHEL | ¢ EAR | 1440298 |BirEF E

84 | EHEL | ¢ FAR | 1441462 BRI {oE BE H SR 2

85 | R | P EAR| 1380597 |GELA L TR

86 | 3R | £W 8385456 i;ﬁ‘%’*?:% BLBEAS L BPIE SR TS B E ST L BT
67| 25 |0 wam| measis |SPITRREER LEIT R R R L
88 | 2 : iR 9154167 | % F AR L T s Hg

89 | 3 EN-Y 8284885 |FHLFFIR w AR T B

90 | x4 | ¢ EAR| 1398151 |FALEEIRw AT R

o1 | 2% | 2R 8416840 |H= A fos B

92 | 3xE | ¢ EAR| 1383599 |HF- AN ieE E

B |34+ | 2R 8787424 | RN B2 TEZ H S 2

94 | 33+ | ¢ EAR| 1459733 | * B @2 TEZ H 2

95| 33+ | ¥HF 7982650 |PEAIEHR-2R TS ML g - A R E

96 | %+ | ¥ FAR| 1376882 |PRAUEETingn i 2 2 Hgee S i

97 | ixE % | ¢ FAR | 1226154 | Y R EY PR a2 2 K

O8 | inEk | ¢ EAR | 1226154 |* i AR E Y R BT R 22 M %E
9 | irEx | 2R 8975965 |L i yLitl TE

100 i€ % | ¢ =R | 1463802 |[£EFELiD TR

101 7§ | ¢ #3®| 1561214 |2 FRELRTE

102 #z§ iF 8072362 | & w Rkt BAE F h R

103 7§ | » FXR | 1398104 |& wheut Baf 0 i B B
104 | 7§ L) 7667551 |EF = & EA AR AP BB LIPS E
105 o7 F | ¢ &= ® | 1340553 |& 7 = &ﬁb;@%\#p o B2 AR
2
P

106 H= & W 7916064

107 7 & EN-Y 8059708 % www L ;f 2ot B2 Tl R
108| & F | * 3@ | 1387216 | uuiidici=it = 22 g H2 ik E
109| = % EN) 8004437 |FE z b FA DR E

1HO| #7 & | # #3 /| 1395413 [FH = 4 FANRE

11| #7 % EN-y 8811541 |H:icid ~ Eijaa e 2 H g fan = 2
12| 7 F | ¢ 2R | 1473441 |[Fjois - L@ re 2 2 gliEn = 2
13| #z % | ¢ #3®| 1371926 "“’@ch*ﬁ#&fifr?@%ﬁﬁﬁﬁ

= |14 HzxF | £R 8824615 I3 PR B —ﬂ‘mé

g 15| 5 F | £/ | 1477081 ﬁﬁa'iw 24

il . - T T A AP Bk B2 dp At O P A R (BAp B ) / (
Ap |16 HEF | 2R BA3T44L | e R A o kA ® 75 )

i (u7| wEw [ f Eam| 1371923 [gianim e
B oTns| ke | 2R 8284114 |- 67 23 ¥ nE B K ¥

104



3. Circuits (MSD/RF) A A
FP A FRE R A5

119 | Hte= iR 8686914 |- v {2 B g DT BN T

120 | HRfe® | ¢ FAR | 1420740 |- 7 RS HE DT RG L

121 e = iR 8207797 | i - 24T il 4 E

122 #rte= | F FR | 1413206 |T - 22T i 4

123 | #kfe= ) 8242860 |F 7| xedk4u » T B

124 #Rte= | 2 FAR | 1407626 | B 7| kA~ T B

125 i = ENey] 8115694 |#8& %%

126 #hte= | ¢ FR | 1336972 |484 %%

127 & =iF ENS| 8937523  |Transformer hybrid

128 4 =% (W 6883151 |- AAFMTE (IC) 2@F > 22 H TR
129 §daf | ¥ ER | 1226001 |- fEfHH T (IC) 2 mE> 2 2 £ ik
130 ¢ EfE | ¢ @ | 1519060 |+ R & F

131 § i | P ZAR | 1509980 |#FHE&®

132 tiiy | ¥ FANE | 1544773 | R & AR A 0PI RS TR e R TR
B3| g | AW | s28612 T ;Bﬂ“‘:zﬁj‘i 'g ((PJE:F'; ;_,;L ]f;; Bfé;ﬂ/ﬁjwr P i 98 3
134 ¢l | ¢ F3@| 1523451 |RBEEHeamRBEE 2

135| e | P 3@ | 1513092 |FHRETE:/RTFERETRIERE T2
136 HiaiF | ® FAR | 1517553 |Hdcic~ B d ot 2 2

137 §aie | P FXR | 1533618 || s ik F

138 & Eiw iW 9112459 | /B;\ 54 Hac L B

139 $ 45 | @ FR | 1497907 |#BA 5 Fox B

140 | #ap % | ¢ FAR | 1326934 L F Rt B

141 | Zzak sk ) 8279020 |#F i ELAILE &

MODULATION METHOD FOR IMPROVING SIGNAL
142 | Mufe 2R Y 9319076 |CONVERSION GAIN AND HIGH-GAIN MODULATOR
THEREOF

143 mtezk | P EARE | 1542175 |88 é%é‘* e
144 mile2s | 2R 7994767 |E @R E PR kT AR
145 Mfe R | ¢ EAR | 1368125 (B R E Tk KR
146 | MR EN-Y 7999528 | B im R RO o]
147 | s R EN) 7843269 | B B & RSP A B
148 | miszk | P =@ | 1341078 |8 &KL Ji}'ﬂ‘ﬁﬁﬂ Foaxt ®
149 | P s 2R ER-y 7525388 |imR R ELILE G ELTA TR
150 Budezk | @ R | 1332747 |HBREILE BELTL TR
A S B R AP E TR BT AL R

151 FRSER | P R | 1378649

B =
152 mtezk | E B | 7956779 |Rinp A2 Gamma R foimii EE R %
153 | puds2k | ¢ E | 1352488 |T R AR BRAWAE RS 22 TR AR il
154 miezk | E® | 7656205 [~ AR %
155| M2k | ¢ EAR | 1348280 |fiL » fé »‘r;;“ VAR B i
156| Misx | ¢ 5| 1536405 | ETELA G =
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3. Circuits (MSD/RF)
e

K

A A 4K R

157 MGG HE | ¢ F @ | 1407702 | R Bt o ks 2 25 2

158 | Mzt | ¥ AR | 1426711 |& p pFrkcrsg s o= gak sk s 2 A2 32

159 migat | 2H 7554477 Pk BEA|T R R RPN it g B

160 MGAT | P AR | 1335140 |2+ BrEs|Fpars 2 g 5 éﬁwﬁcﬁﬁ?#ﬁé&g

161 | MR | ¢ FAUR | 1445318 |[Hem H 5 &fehp Rer f sz Hp o2

162 MR | 2K 8742971 | 3T N ag 3 ﬁ;;,*ﬁ;#ﬂ?

163 MR | @ & | 1492547 | Tz sg 3 ol ®

164 MGH | ¢ F3AE | 1499188 |7 Ak B irg]= 2

165| Wiz A | ¥ R | 1548223 |FssSspvifoigdgg 22 2Ky

166 | MiZAF | @ R | 1523435 |sg v Heidde b g

167 mizsr | 28 9143153 | fici-dg sy 2 H s 2

168 | MG A | ¥ E @ | 1532328 |#vidici gk y 2 Hgd o 2

169 | Mz At | @ 2R | 1542158 |% wﬁwﬁ#* 2 g 2

170 AL 2 | ¥ R | 1454038 |= #a TR TR BN T

171 MU 2 iR 8120340 1A B R ol BT 2 S NS T D B

172 Mg 2 | ¢ &K | 1387185 (LG Ap @ g BT Flindle st # Flg e &

173 MiAe 2 | ¥ EAR | 1426690 |7 Ry &7 B 2 2

174 | 4L E ey 9190909 |* ** 5 AP E i ® R By 2 Hirds 2

175| MuisBsge | ¥ E @ | 1497886 |* 3t 5 AR E T R Bengrdl L s 2 Hird| s 2

176| mA | 2 H 9001531 |# *YE i/ B imide Benpr by 2 H a2

177 M | P EXF | 1456876 |* %t B i/ B i Boapr g s 2 H g 2

178 | mdg | £ W 9225250 |0 TimEEHE e D T EAL 2 AT RS Bl c 2

179 | muée | @ =R | 1474590 ;‘ﬁ‘ TR B L 2 TR H g

180 % = fF | ® AR | 1369070 _.fnzga@ NEF A S BT

181 % < iF | ¥ FAR | 1207962 | TG gt H4 » ¥ RARARA B

182 % % i | P EAR | 1287350 |2 G AiFmRTEZMEFE L Ha Hals Fons ®
=a o ST RFAZRSHELPRRET S 2 HE 5 PR HEL

183 % 2 i7 | » FAH | 1259282 K%g;ﬁg?&é 3 ¢ iRl (RGEE S S

184 %+ xfg | 2@ 7889009 |E K A HHAA G RRE

185| 2w | %W 7310030 | E F h R B

186 % =iy | ¥ AW | 1254481 |%3E F itk B

187| $lEd | ¢ E=AR| 1383590 | F BRELAT TR

188 | FliF# EN-Y 8319525 | F BREBEERET I TE

189 | FlFH Y 7791517 |2 A &= & FAARE

190 | flEA | ¢ FAR| 1502308 | > BAEREIR A 2 E

191 | 5LEH iR 7924193 |2 B BARPEIR A 4 F

192 | FliEH iR 7884674 | > Eim TR w4 B

193 | §liFEy | @ FAF | 1524676 |2dcigipie g2 2 ivs 2

194 | flEy | P EAF| 1357214 |ZRTRD 2 gdpi i

195| FlizH iR 7786810 | L& BT in ALl 24 4p i

196 | $lEy | P AR | 1340552 |& B4R 2B gidpie g




3. Circuits (MSD/RF) TP A AR RS
3 I gﬂﬁ—@]w]

197 | ¥liEH EN) 8050376 |& WAY %2 >l N4 Apie B

198 | FLEN | ® EXNF | 1483554 | @opat il g L i

199 SlEN | ¢ =R | 1521859 (&I F

200 FLEAN | P EARF | 1452828 |pERA 2 kR

201 | FlEA | ¢ EAR| 1434168 |FPRTAE R TR

202| FIEN | P EAR | 1434514 |PFR A TRLA R IR A TR Hdp

203| FLEN | P EAR | 1539754 |FATgiApi i

204| FlEN | P EAR| 1538410 MRk R TR

205| FLEA | P EAR | 1448093 [ ks

206| FlEA | ¢ FANR | IS17589 | F o~ 4 L AR B

207 | FlEA | ¢ EAR | 1415403 ALF A fEA BACG M ST E R AL A BE 2

208 | FlaEA | ¢ FAE | 1449889 | R R RIE ,%'_ R

209| FLEA | P EAR | 1501545 [RARA FTE R 0GR R BBOT MR T B

210 FUEA | ¢ EXNE | 1373948 |FAPR TR TR LRCE

201 | FLEA | ¢ FNR | 1348279 M5 & 2R %&;Mf MNRZEETFEY XU MTE

212 | FlEH EREy 7671635 PEF &4 B AR NTHEEZLRE S UM TE

213| FUEA | ® EARE | 1505647 PEFEAE2 HApF LA 2

214| FLEN | P BN | 1527380 MRS 4 kR

205 | FlEW | ¢ EAE | 1474622 Bt SRk BT RO & 2 B A R (72 2

216| ¥y | 2R 8669795 |Js* Fe3 ‘h@zﬁ»ﬁﬁm CERE S SRR B gRiES 2

217| FUEA | ¢ EXE | 1426285 |4Ed p A :?J;é T B

218| FlEA | ¢ FAR | 1342675 |Hdpir 2 HARS +~f_ lPES

219| FlEA | ¢ EAR | 1445316 |HdpwEa AR

220 B | P EAR| 1443690 |- SRR B S

21| pieE | 2R 8138825 |#* RRIME L Z MM TRLE B ERH

222| pisd | ¥ FAR| 1484763 |R* TR MEZ ZMHHIBERLTE R R

23| pied | 2H 9606198 | & & R iz B fr AR s hd & N T B HHIF 4

224| piEE | ¢ EAR| 1509272 |& % P*Mfrf;frwz& B g B 3N iT B SR 4

25| Bz & i[H 8207451 |F 3 & 5L B T BB HE

226 pied | ¢ EAE| 1348247 (B ARG )Déz@, ui;a B

227 p i & ESEY) 9684040 |[¥+ 7 FH4rdl L G Bl 2 FIERA Bank hjic] M T HEBHE £

28| pizdE | ¢ FAR| 1487916 |mHiE4tz H #M-

29| piE | 2R 7839253 |48 £ R B

20| pk | £#W 7696853 |18 & R B

231 ek | P EAR| 1348170 |#8& TR B

22| Bt | 2H 8113057 |mik £ % =

233 M | Y EAR | 1397269 |@EARE N

24| prE | 2K 7170800 |- fA i FuEBMEHRE TE ﬁ

235| B | ¢ EAR| 1239145 |- KH FuBREHE T %
i
S
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4. MEMS (sensors and related circuits) R P A GRS
1 I | P EAR | 1494638 |RBRE I EIp ki H 22w R PIRBRE EURE
2| 24 iR 9254085 |PRE T s H 2R 2 % URPIRBRE 2 EVRE
3| EHEL | EARE| 1367740 |- FAR RIfedt ks
4 | HEF | ¢ EAE| 1561214 |2 FARRERTE
5 | tkaxkae | ¢ EAR | OI511790 | & F R AR ehpicn i A
6 | HrzE | ¢ EAR | 1499778 | ﬁ BER
7| ExA ERey 8648732 |& % £ 247k 2 & AR BRER
8 | FlEM | ¢ £ F | 1449889 E)i,é RIEE 2 252
9 | RizE | ¢ EAR| 1509272 |& 7R AR Ae %; S IES TS vt
10| Bid | ¢ =3 | 1487916 /Fféi%‘%ﬁfj'a M 457
11| 248 | 2R 8631717 % >3 .z;é:ﬁv]%? I IPERS o3
12| Bicf | ¢ 3@ | 1387517 |E% 2Pz ap Rl BV § $h1ERHE
13| Beicf | ¢ R | 1414786 |# WPl ER 2 F T EY




5. Medical (systems & applications)

TP A S T

L
1 1 PER R | 1494638 [RBREFICT i ki H A E 2 0 R PIPRRE I 2 EAPRE
2 BT iR 9254085 |PRRE VT I ks H 222 % R PR RS 2 PP A
3| @ E | P EAR| 1395966 |PFE R E JRiE B HE
4 | Exz | ¢ EANR| 1520541 (B MaEBM SR A fRIEZ GBS R AR 2SR
5| 2xx iR 9667456 | i A i LR SRR ok Ak H 2R
6 | FHL iR 8131334 |4 FR Rl B 5K 7 KA 22
7| EEL | P EAR| 1368183 |FLaiud Fh Y jALz B 2R
8 | ¢ 5L ENY 8460564 |ELE k5
9 | HkZF | ¥ FAR| 1561214 |2 FsLg Rl T B
10 | difcsk | ¢ AR | 1522133 |- A R R R op A& 2 2
11 | 3k | ¢ 2R | 1467169 |[fI* kil stk hA 2 BT 52 $ 8 A
12 | &g | P &K | 1483711 |F 5425 AR Mk iR ks 3202
13 | 5&3p8 | ¢ EAR | 1473598 |f 5 ARF AR SN 2 LErH e i
14| mEZ | P E3F | 1420129 (PR IRE B SHIEME L IrEE
15 ;u\ S| ER | 8692550 |m@miEmgouc 2 K3
nEZ e e L .. ,
16 ';ﬁ,,ii‘ G | P EVRA| 1520405 [ @mEARR GRS 22 £
nE . L
17 P% + E, p o~ 5866396 |method and apparatus for 3D magnetic resonance imaging
18 ng £ i, 2K 9632157 |method and apparatus for 3D magnetic resonance imaging
19 Fg{.} - ;i/ iE 773128 ;nme;}gl?:gand apparatus for enhancing signal in magnectic resonance
MmEz/ y o reduction of diffusion tensor imaging acquisition time with
20 B =W 8664952 1 ideband MR imaging
21 | &L | ¢ &R | 1359007 | EE AR IR A TR A 0 2
2| HEL | P EANR| 1372246 |F o R AR ER AAZE 22
23 | FlaA= | P AR | 1342199 (PARAGLEE 2 BRI 2
24 | FlE= E Ny 8556802 |t ARELEE 2 HEFf ] 2
25 | KR | ¢ AR | M385327 |p &R ERIAE 2 KHG
26 | FlEA | ¢ FAR | 1415403 A A fEA BACH AA ST EE AL A B 2
o B 2 wideband magnetic resonance 1maging apparatus and metho
27 lii S S 5401357 deband d method
Tz . . . . .
- + R wideband magnetic resonance 1maging apparatus and metho
28 i:j & 8049496 deband d method
29 i;ﬁ; p oA 4944912 |l PEB~(R 5 B 5 / BHERRELZ 410 2 Ao 2R i
+ 3 , . - oo . .. Cor s W
30 i:; W 8022701 | PEB~18 5 £ 5 / FH AR )23~ A F 2 ks
Bt 5 EE SR G S RABEIRAEZ A E s AR R R %
31 z;i; CEAR| 1Be6ass | PESSRBBSRRRL LR L
o :
32 Zi";; SR | 101676737 |5 85 /RS RS 2 ks
dON Mg AEA 2. B 5 BRSNS e B R A AR X
B3| R | E R 1544801 i Rk b

XLz H3 0k
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6. Green (power): circuits & systems P A RS
e &5

1| “%% | ¢ £ @ | 1486788 |B@fao kg2 H i
2 | 2hm | ¢ EANRE| 1489761 |Enfica s HE 3 R 2 H RN
3| £ 5% (K 9473039 |Fnifce s HT S AR 2 H RS
4 | xffH | ¢ EAR| 1358190 |2 EREE
5 | Tl iR 8159844 |2 EinER
6 | hEwW | 2K 8937523 |Transformer hybrid
7| Gl | ¢ EARE| OI519060 | R EE
8 | HEmw | P EAR| 1509980 |# FELE
9 | HEw EN-Y 9112459 | /&;\ 54 Fac L ®
10| L4 | ¢ =B | 1497907 |[8B# ks B
1] 55853 | E® | 8787461 ;;iﬁfj Eii SARMIEE ehf ok RA e A
12| earp | ¢ EAE | 1475890 ;;ﬁ;ff i’-i’“ PARHIELE R T Tl S0 Al
13 | LA | ¢ Ea | 1459631 |BEALH
14| pulet | 2 H 7994767 |E R EL TR AR
15| Budeik | ¢ 23R | 1368125 |Eindgi E2 f R AT AIAR
16 | Minzk | 2K 7999528 ﬁ i %Fg %#s’i}\ i Ik
=

17 | BR4e2R | @ ERE | 1352488
18 | Milszk | ¢ #x | 1536405
19 | MifE 2+

BN A N S R o R
@ ™ mﬁ" 2 HH vk
1| ¢ ERRE| 1454038 | AT R TEE H N TR
20 | AL i 8120340 | 4 Ap =3 it B3 A2 SR BN S FR D
21 | MR E | ¢ EANR | 1387185 |& 4 49 ﬁfﬂ}r»‘é R SRS TR
22 | MALE | ¥ ERRE | 1426690
e

Lm

Ak

S

?S)E% %}E%

S

;!T: ﬁﬁ'h# TR
23 | M4 E ey 9190909 |* ** 5 ip 245 E /t TREH Bengr 4R 2 H prd] sk
24 | Mg | ¢ EFAR | 1497886 | * R I ARIBE R T AEE Bl KR 2 Hipdo 2

£
25 | M4 E-S) 9001531 |* **E i /B ey d| AR 2 Hipd) 5 2
26 | M4 | P ERRE | 456876 |* >t En /B oniEd Beopra gy 2 H pog) 2 2
27 | M EN-y 9397576 |¥r#l® B

28 | M4 | ¢ B | 1502873 |#dlw B

20 | s | R | 9225250 B @ REH BRI TR SR TR S0
30 | U4 | ¢ EAR | 1474500 [0 T ORER BT IEL L IR %gﬁﬂ—s%
31| B | ¢ EAR| 1433446 [P RN ABEFH TE A R RS
32| Bz | ¢ EAR| 1399901 ’ﬁ"}ﬁvg\?vg:@:‘;’{f«g‘bgﬁsi?%ﬁ;gé@i?%%
33| R | ¢ FARE| 1377742 ;b%ﬂ 7%;&91@@%%; LT ki
34 | Bz | ¢ EFAR| 1375874 R4 iRk g g2

=

N

g

il

X

R

HE

[
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7. EDA & Methodology

EEP A

FP A Y FRE B 5
1| 2248 | @ F2F | 1482083 |- PFE NI HREA N LA 22 ki
2| 2240 | P EAR | 1407370 |EARATETEL AN E HE R 2
3| 24 | ¢ EAR | 1383618 MIEHRAIE RA T SRS HARIL TR
4 | 24 =N 8717218 ?‘sﬂ AT R AT SR AT R B
5 1mahz iR 8671375 |functional timing analysis method for circuit timing verification
6 | TxF | ¥ EAR| 1544318 [[EARER Az H 2
7| 2 |7 EAR| 1265293 (M FHHEATREFR
8 | Z2H | ¥ EAR| 1403745 |RHFHATE
O | thiFH | E®W | 6812729 fiigwmi”’ FMEWIRGGR 06 SRR
10 | %233 iF 8572542 |PEAEA Rt E H & A
11 | ss23% | ¢ &R | 1435437 |Péaptatz 22432
12 | 2L | ¢ FA®| 411925 |* T i EFREC L nREmEYE 2 4252
13| #L8 | 7 EE| 1419052 |F# %i‘;‘i R SR -
14| =7 | ¢ FAR| 1295133 |[FHTRFATHAEZGEE ZEF L2
15 | R~ EN-S) 8689164 | 4TI ME AT R AR E IR Y 2
16 | 33~ | ¢ FRE | 1430127 |4 TR A E 5009 R (TR B Ry 2
17 | sE# = iR 8776000 |PF B2k 3t & { ¢h
18 | &4~ | ¢ FAR | 1459227 (AR L 32
19 | 4= | ¢ 3K | 1397828 |R* 1“%1%1%%? PG B A R 2
20 | L iF 6883151 |- fa## %ﬁ B (I0) g™ 2 5 2 i
21 | HafE | ¢ EARE | 1226001 |- EAMTE (IC) 2mE = 22 23R
22| g#ep | R | 8787461 Z‘_;jf fi’ TEL SRR P et B S Al
23 | gnErp | ¢ EARE | 1475890 ;;:ﬁ?;fj Eii SERREE R 0B S T Bt bt A
| e |o=am| 201410 i%)%;%g SRS Rz s P AN (B AR Ly
25 | F®AR | P ERRE | 1403746 [RIFEBIZERE a2 2
26 | F4h | P EARE | 1410051 ﬁ&iﬁvléﬁ#ﬁ 2k
27 | # ¥k ey 8022875 | * T ik SLeR it K BT AR A FE E
28| & | ¢ EARE| I375813  |Rt T ARk ?fu'riﬂ%ﬂliﬁf“ K BT A8 i B 2
29 | B | ¢ EAR | 1470448 ;’ﬁf’jﬁ%;ﬁ; RARRERTE AL P ERE A e
30 | FFa iF 9147009 Ji@ff’;i;;% PRRARRT R ALE ERT R A&
31 | BH iR 8490033 (AW EUTE A BE AT hnRy e gy
32| FHY | Y EAR| 1439822 (A WFAUFTEIARMEUF LR oKy
33 | BH G | ¢ EAR | 1452598 [k AR LTI R Az A
34 | BEH iF 8539392 [k R HCEARIT R I 2
35 | FH | ¢ EAR | 1436174 RS ORI 22
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8. Software & System ( &3 F ~ #@% ~ AHEFTE) B A K R

% 115,
1| 2248 | ¥ 2R | 1482083 |- HEBU R AS O HASE 22 LR
2 | 2%4E | ¢ EFAR | 1393138 |p F kil
3| 2% | 2R 7952902 |P F Thkie Rl
4 | 248 | ¢ FAR | 1509441 |[THEPRIFHTRL I F AF R HER
S| X4 | P EAR| 417784 |[TFEFFAFEHER
6 | 254 | P AR | 1443538 |SMANTIEIFAGELHER
7| 24 | P EAR | 1521364 (SRR THESFAFE L EY
8 | %4 ([ 8972450 |SrskSNTFEIF AR »LW‘“
9 | ZE4L | ¢ ENR | 1348297 |A FRECGC P 4 AdEw 2
10| 2% | 28 7782868 |7 Iy fiit EAEOE e 4 HIR R 2
11| 2248 | ¢ EAR | 1363532 B ki 2 Mt p B2 Trapidte MM 22 ki
12| 2% | %R 7953082 |% rkic 2 MR £ 2 T RER ﬂ‘a A5 ee? 2 onk
13| 2248 | ¢ 2R | 1383618 | F AEHAIDT KA 7 5P HAILT
14 | 2 244 iF 8717218 | SIEHEAI L HA or 3R 500 “r}f@“’ TR
15| 2548 | * E /| 1413910 |[HEFAHFEFRF FML R
16 | 2% | %8 8130763 |BEFTHFF®E 43> 2 2 ,k
17| T2 | ¢ Z3F | M367325 [~ 46 %%
18 | ixfi % | ¥ xR | 1319364 |t B F2 R
19| 8% iR 8285477 | 1ix @ %ﬂ* 2 1P R
20 | E par | ¢ EAR | I335548  |Hcip FRJEC 2 Z kAo 2 H SR By
21 | £z | 2R 6990095 | FAL 2 4k
2| BEL | EINR| 1367740 |- AR RIFeE A sk
23| BEL [P EAR| 1433078 |[RFEE Hipdlo 2
24 | Fokd | ¢ EARE | 1270792 |MEF R A#DY 2 TRk E 2
25| Zakd | ¢ EAR | OI338269 (WAL G EZE kA 2 HSET B4R
26 | % gk iH 8758017 éfrﬁé_i FEE k2 H R o Bl
27 | Fakd | ¢ ERRE | 336880 [3EH AL 2 Z kAo 2 H I I Boyian

28| 2kl | 2R 8543400 [ § A2 2 2 ko 2 AP EV 4
29 | B | ¢ ERARE | 1369110 ATt FELE G B ks o
30 | % K4 iR 8688639 |4 4rsS S AR B kxS Gk
Y [k KT Grp s ihe fie (5
31| wag | ¢ = | 1390869 'é ERABBEEI T RELTAEFRRATROE (#
F‘ WA ﬁb,f LA 3k )
) + A o TG EEFE R A Fe (4
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