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Department of Electronic Engineering, Tsinghua University

QS World University
Rankings

2024 : 12
2023: 14
2022: 13
2021: 12
2020 : 11
2019 : 12
2018 : 8
2017 : 7
2016 : 15
2015 : 17
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Electronic Science and Technology

Physical Electronics and
Optoelectronic
Electromagnetic Field and
Microwave
Intelligent signal and information
processing

Information and Communication
Engineering

Circuits and Systems

Communications and Information

Systems

Complex Systems and Networks

\ Six_major research areas
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Tosi Tech

Relying on the Speech and Intelligence Laboratory of
Tsinghua University (THU-SPMI), Tasitech is mainly
engaged in the research and development of artificial
intelligence speech and language-related technologies and
products, and has a world-class speech and language
processing technology stack. The company is committed to
building artificial intelligence products with efficient
learning, high reliability and low cost to empower key
has led the

getting rid of the

industries. In recent vyears, tasitech
development of semi-supervised Al,
practical bottleneck of current Al technology that relies too
much on high-cost annotation, and synergistically using
labeled data and labelless data to greatly improve the

efficiency of data transformation into intelligence.



Chief Scientist Ou Zhijian

«  General Chair, 8t [EEE Spoken Language Technology Workshop (SLT) 2021

«  Senior Area Editor (01/2025-01/2028), Associate Editor (05/2019-05/2024),
IEEE/ACM Transactions on Audio, Speech and Language Processing (TASLP)

. Editorial Board Member (11/2021-present), Computer Speech and Language

. Senior Area Editor (03/2024-03/2026), IEEE Signal Processing Letters

«  Chair of Workshops Sub-Committee (since 2022) and Committee Member (2020 -
2022, 2023 - 2025), IEEE Speech and Language Processing Technical
Committee (SLTC)

. Committee Member (2019-present), APSIPA Machine Learning and Data
Analytics (MLDA) Technical Committee

- Distinguished Member (2022-present), China Computer Federation (CCF)

. Standing Committee Member (2018-present), CCF Speech Conversation and

» Professor, THU-EE
« Visiting Scholar, UIUC

* Co-founder, TasiTech Auditory Technical Committee

. Committee Member (2021-present), Speech Acoustics and Hearing Branch, The
Acoustical Society of China (ASC)

«  Steering Committee Member (2017-present), National Conference on Man-
Machine Speech Communication (NCMMSC)
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D.OB:
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Expires

Document Parsing

Geoff Sample
Area manager
1238626AB4
January 2011
December 2013

Layout Information Extraction

Table
Recognition
) Layout Restored
1| Layout Analysis Recovery information
OCR :
Image Direction | |
Correction
4 o Semantic Entity Relation Structured
Recognition Extraction information
Name:  Geoff Sample Narre——Gieoff-Sample
dane:  Geoff Sample . G pog  Area manager ooe——Arpa-manager e
e E— oN 1238626AB4 o¥e—4208626AB4 g“g‘;iﬁ“ffsa‘“""’
—! J’“MMW" B i mes:  January 2011 st January 2011 D IAERST
s December 2013 wires:  becesber 205 Expies:  December 2013 Expires—Degember 2013 s

Key Information Extraction

Functional Description :

1) Support layout analysis of
documents in the form of images/pdfs,
which can be divided into areas such
as text, titles, tables, figures, formulas,
etc,;

2) Support common Chinese and
English table detection tasks;

3) Support printed and handwritten
text extraction tasks;

4) Support structured table
recognition, and output the final result
to Excel file;

5) Support multimodal-based Key
Information Extraction (KIE) tasks -
Semantic Entity recognition (SER) and
Relation Extraction (RE);

6) Support customized training.



Document Classification

The system has extremely high accuracy in structured extraction of documents, certificates or bills, meeting
the business needs of specific scene recognition and structured extraction, and has more than 200

standard intelligent document recognition engines.

Intelligent Recognition Engine
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OCR Engine

Use one of your own files or choose from a sample below.

o
Drag and drop a file here
or
Browse for a file
or
Take a photo

Sample form #3 Detected attributes  JSON

Nutrition Facts Amount Per Serving
Servingsize: 1 bar (40g)

Serving Per Package: 4

TotalFat 139

Saturated Fat 1.5g

Amount Per Serving

Trans FatOg

alories 190

Cholesterol Omg

Image OCR engine

oriesfromFat 110

Sodium 20mg

nt Daily Values are based on
Vitamin A 50%

caloriediet.

Recognition Results

*Printed and handwritten text extraction in supported languages
*Pages, text lines and words with location and confidence scores

*Support for mixed languages, mixed mode (printed and handwritten)



Form Identification

Text detection Crop Text recognition
algorithms algorithms
Metiod BSD68 Urban100
10 [ 70 10 [ 70 )
CBMBD[ ] | 3591 | 2600 | 36.00 | 2631 Text box coordinates

TNRD [ ] 33.36 | 23.83 | 33.60 | 22.63

DnCNN [9] | 36.31 | 26.56 | 36.21 | 26.17 |__| g Cell coordinate Text recognition
MemNet[ '] | N/A | 25.08 | N/A | 24.96 R aggregation algorithms
IRCNN[ ] | 3606 | N/A | 3581 | N/A : >

FFDNet [ /1] | 36.14 | 26.53 | 35.77 | 26.39 Cell coordinates

RDN [ ] 36.47 | 26.85 | 36.69 | 27.63
IPT (ours) 38.30 | 28.21 | 39.07 | 28.80

Tabular
structure > Excel
prediction Tabular structure information
Algorithm SLANet *Acc: The accuracy of the model in recognizing the table structure in each image is an error, and a

wrong token is considered an error.

ACC 76.31%
TEDS 95.89%

*TEDS: The accuracy of the model's restoration of table information, which not only includes the table
structure, but also contains the text content in the table.
Speed 766ms *Speed: The inference speed of a single image when the model is on the CPU machine and MKL is

enabled.



Printed document recognition

FEMSHE 2020 2021 2022E 2023E 2024
AUtEEE [EEMSLE 2020 2021  ||2022E |2023E |2024E
Elbr §5.00 [ 8En
EUAE [BlgA 97.08% |[33.28% |65.00%][42.10% [21.00%
AETSATSHN 164.75% 2217 39.40% 64.13% (B 165.21% [22.38% [[31.65% [[64.55%36.68%
FRIES JARF B 57018[164.75% [24.17% [39.44%]/64.13% [38.63%
- BT
ﬁﬂ; . - |%$IJ$ 25.45% ||23.01% [16.80% |[17.00% (|18.00%
R = 1303 1101 1272

EES 13.98% [13.03% [1.01% [12.72% [14.57%
ROE a1

[ROE 19.20% [19.25% [[20.77%[[47.11% [[35.24%
o o [roIC 44.53% |[41.55% |[44.21% |[32.59%][62.14%

[tz feaen

e (&= nmE 48.28% [54.90% [57.79%||65.62%58.84%
a [#RmE -39.12%| -36.03%)|6.62% [8.70% |[5.28%
R L 174 141 St 177 |h17a  Jieo |ra1  |ies
BE 1% 107 0ES nez ERILLEE 1.26 1.07 0.85 |[[0.62 |0.81
BiE®ED EishESD
AekSERE 516 459 a11 524 [EwmsmE%E 506 [459 [an  [b24 [524
EEEsE 3.45 233 23 277 [ErREEE 348  |2.89 255 |277 ||2.63
SErEss 080 078 103 121 BERERE 0.80 |0.78 093 |21 [1.22
o =

SBEG () lsmetEs (o)
pu— . - - e o84 [oa  Jhas  [k3s [0
e ) [smzsmar  [003  [oo4 254 428 113
SREENER 0.03 0.04 254 478
J— B 434 |40 |97 505 [9.35
=ZHRFE 434 540 6.97 505
e fia e

[mEE 41.30 ||33.26  |23.85 [[14.53 |10.48
mEE o e e [Fs% 797 |40  Ja95 e85 [3.69
e 20 5 685 [EV/EBITDA 508 [2272  [2365 [f1a.40 [10.60
EV/EBITDA 5.08 2272 14.40

|EV/EB\T 5.33 24.19 2545 |156.06 [10.95




Handwriting document recognition

@& Q M REER EREH JSONEER

8 Computer

SCHEDULE OF QUANTITY AND RATES BE: 134 SE: 64
CONTRACT # 12345-12 EE)ge: 74 LFiEgg: 265
9 Lenovo model 28H403x-331v1
ITEM DESCRIPTION QUANTITY UNIT PRICE ($) | AMOUNT () BE: 444 s 44
CDWFL@/ Ltnwp model 25H43x~331v | e 1P 369%8 3@?4 EEE: 310 LiagE: 262
- " ~ 10 23
] V4 XIODMI 6 39‘?‘ 22%4
RE: 66 BE: 51
rf S ZEHE: 876 L 269
LCD Moﬂ LG 2& it [V 2o ’22%% 4&3725 5 =
11 3698
BE: 122 BEE: 50
AElEE: 1049 LiEe: 267
12 85054
®E: 133 BE: 56
TOTAL (SECTION A) TOTAL AMOUNT ($) rfb[ 35/ EEE: 1251  LEE: 267
13  CCTV

mE: 103 =E: 43




Intelligent error correction

Clean text Noisy text

source target

v ¥

Cleantext  Spell corruptor Artificial
noisy text
L J
source g><g target

tisimptant too spll chck It’s important to spell check
ths dcment ’ @ ’ this document

Spell checker

Spelling correction

Input Query

—
(1) Generating
Algebraic template

! S |

(1) Math-Prompts

—

Y
(ll) Compute
Verification
"Eval()"

(IV) Statistical

significance

Q: At a restaurant, each adult meal costs $5 and kids eat free. If a group of 15
people came in and 8 were kids, how much would it cost for the group to eat?

Qt: at a restaurant, each adult meal costs A and kids eat free. if a group of B
people came in and C were kids, how much would it cost for the group to eat?
Mapping: {A:5, B:15, C:8}

Algebraic prompt
rite a mathematical equation and
generate the answer format starting
with "Answer ='

Answer = Ax(B-C)

Python prompt
Write a python function that returns

def total_price(A, B, C):
the answer.

return A + (B-C)

Algebraic-answer = 35
Pythonic-answer = 35

Final-answer 35

calculates error correction using LLM




LLM

e S,

R

{  High reliability

. a

Applicati 5 TasiChat adopts Retrieval Enhanced Generative Formula
prication Document Analysis P

(RAG) and uses the innovative Joint Approximation Algorithm

(JSA) for joint optimization of retrieval and generation, which

Industry data fine-tuning models improves the reliability of Q&A.

LLM

- ~
%

{ Semi-supervised }

-

Base Model

- : N o
Al Framwork .\ﬂ]sﬁf—?\ O PyTOFCh Semi superwsed- learning is ado?ted, and only 10% of.the
annotated data is needed to achieve a near-fully supervised

effect. Dramatically reduces the time and cost of data

Architecture CANN

preparation while maintaining a high level of prediction

accuracy.

- ~.
N
' Y

{  Localization

. /

Training Inference

N =

HUAWEI Ascend HUAWEI Ascend

Adapted to Huawei's 910A computing power, it fully supports

localized computing power in the future, which can ensure

910 310 Nvidia A100 data security and privacy protection, reduce dependence on

foreign technologies, and conform to the national information
security strategy.



LLM

Large-scale model products that can be referenced and traced
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Large model hallucinations
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Clients



Clients

) PEAREHNEERERNESNAE

.vv‘ Cyberspace Administration of China
L

% 5 & Fok WA E

Tianjin Huanhu Hospital

& AR LRI i Y

NANNING CUSTOMS DISTRICT P.R.CHINA

Image analysis and
recognition

Inspection report
identification

Customs document
identification



Thank You !
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