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Two main tasks and our contributions

* 1. How to annotate table cell efficiently or even automatically?
* TableCell dataset:

e 2. How to improve table cell and structure decomposition?
* Table Projection Module



Task 1: Table cell annotation

Table-wise to Cell-wise annotations

ATTACHMENT ONE: EVALUATION CRITERIA

Mandatory Requiraments. The first table lists the mandatory requiremant for Supplement Twe of this RFP, I
the offeror's Proposal meets the mandatory requirement of a Supplement, the offeror's Proposal may be includad
in the next part of the technical evaluation phase for those Supplements as described in the next table

Accep

Mandatery Requirements -Salesforce Projects Reject f

Supplement Two: The Offeror or Subcontractor has performed and successfully
completed at least two (2) Salesforce full lifecycle development projects {e.g.,
design, di it and ion d ) within the last four years. Each
project must have been for any Forune500/Globals00 entity or Govemmental
institution, including, but not limited to Federal, State, Higher Education or
LocalMunicipal

Supplement Two: The Offeror or Subcontractor must be listed as a Registered or

higher partner on the Salesforce AppExchange at the time of proposal submission
as listed on hitps:(fappexchange. rce.comfconsulting

Scored Critaria. In the technical avaluation phasa, the State will rate tha technical merits of the Proposals based
on the follewing requirements and the weight assigned to each requiremant.

Supplement Two Salesforce Projects

In addition to the Mand. y R i Scored Criteria pertaining to Supplement Two
Scored Criteria Weight D‘:::"' ";’:‘::‘" Mests | Exceeds
Cfferar or subconfractor must demanstrate capabilities
fas a Firm in performing Salesforce Based Application 25 o 2 5 7
8 pment Projects (S it Two, Section 2.1)
Cfferor or subcontractor must demenstrate capabilities
o Provide Qualified Personnel and Teams to 75 0 2 5 7

performing Salesforce Based Application Development
Projects (Supplement Two, Section 2_2)

[Offeror or subcontractor development tools,
pecelerators, methodologies and capabilities designed
o produce high-guality, on-time and cost-effective 75 o 2 5 7
pplications based upon the Salesforce platform
Supplement Two, Section 2.3)

[Offeror or subcontractor must demonstrate Enterprise
[ntegration capabilities, experience, expertise, tools,
methods and accelerators associated with the
fntegration of Salesforce, Cloud, Commercial Packages| 25 (1] 2 5 7
|nd Custom Applications using ESB (30A and File-
pased) g 1 (5L it Two,
[Section 2.4)

[Offeror or subcontractor must demanstrate capabilities
Firm, Personnel, Tools, Methods) in developing high
alue, high quality Salesforce Applications for other 100 o 2 5 7
[Governmental or Commercial clients based on the
[Salesforce platform, AppExchange and 3™ Party

Page 16 of 63
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Task 1: Table cell annotation

Table-wise to Cell-wise annotations

ATTACHMENT ONE: EVALUATION CRITERIA

Mandatory Requirements. The first table lists the a1 for Su Two of this RFP. If
the offeror's Proposal meets the mandatory requirement of a Supplement, the offeror's Proposal may be includad
in the next part of the technical evaluation phase for those Supplements as described in the next table.

Accep

Mandatery Requirements -Salesforce Projects Reject f

Supplement Two: The Offeror or Subcontractor has parfermed and successfully
completed at least two (2) Sa\esfcn:‘.e full lifecycle development projects (e.g.,
design, di it and [ ) within the last four years. Each
project must have been for any Forune500/Globals00 entity or Govemmental
institution, including, but not limited to Federal, State, Higher Education or
LocalMunicipal

Supplement Two: The Offeror or Subcontractor must be listed as a Registered or
higher partner on the Salesforce AppExchange at the time of proposal submission
as listed on hitg ‘consulting

Scored Critaria. In the technical avaluation phasa, the State will rate tha technical merits of the Proposals based
on the fellowing requirements and the weight assignad o sach requiremant.

Supplement Two Salesforce Projects
In addition to the y R i Scored Criteria pertaining to Supplement Two

ATTACHMENT ONE: EVALUATION CRITERIA

Mandatory Requirements. The first table lists the for Two of this RFP. If
the offeror's Proposal meets the mandatory requirement of a Supplemenl the offeror’s Proposal may be included
in the next part of the technical evaluation phase for those Supplements as described in the next table.

Accep
t

y Projects Reject

Supplement Two: The Offeror or Subcontractor has performed and successfully
at least two (2) full lifecycle projects (e.g.,

design, d and ) within the last four years. Each

project must have been for any F 00 entity or

institution, including, but not limited to Federal, State, Higher Education or

Local/Municipal

Supplement Two: The Offeror or Subcontractor must be listed as a Registered or

higher partner on the Salesforce AppExchange at the time of proposal submission
as listed on https://appexchange.salesforce.com/consulting

Scored Criteria. In the technical evaluation phase, the State will rate the technical merits of the Proposals based
on the following requirements and the weight assigned to each requirement:

Doss Nat | Parkially

Scored Criteria Waight | U= i,

Meets | Excesds

Cfferar or subconfractor must demanstrate capabilities
fas a Firm in performing Salesforce Based Application 25 o 2 5 7
D i Projects (S Two, Section 2.1)

Cfferor or subcontractor must demenstrate capabilities
fo Provide Qualified Personnel and Teams to
performing Salesforce Based Application Development
Projects (Supplement Two, Section 2.2)

75 0 2 5 7

[Offeror or subcontractor development tools,

hodolagias and bilities desianad
opmducs h.gh-quallly on-time and cost-effective 75 o 2 5 7
pplications based upon the Salesforce platform

L Two, Section 2.3)

Offeror or subcontractor must damensnalﬂ Enterprise
s iy

methods amj ar.calsramrs associated with the
fntegration of Salesforce, Cloud, Commercial Packages| 25 (1] 2 5 7
|nd Custom Applications using ESB (30A and File-
pased) g 1 Two,
[Section 2.4)

[Offeror or subcontractor must demanstrate capabilities
Firm, Personnel, Tools, Methods) in developing high

alue, high quality Salesforce Applications for other 100 o 2 5 7
[Governmental or Commercial clients based on the

platform, ge and 3™ Party
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Supplement Two Salesforce Projects

In addition to the y Scored Criteria pertaining to Two
Does Not | Partially
Meet Meets

Scored Criteria Weight

Dfferor or must
Bs a Firm in f Based 25 0 2 5 7
Development Projects 1Sug_amenl Two, Section 2.1)
Dfferor or ust
o Provide Qualified Peysonnel and Teams to
performing Based

Proj (S Two, Section 2.2)
Pfferor or subcontractor development tools,
and

o produce mghquahty on-time and cost-effective 75 o 2 5 7
Appllcauons based upon the Salesforce platform
Two, Section 2.3)

Dfferor or subcontractor musl demonstrate Enterprise
tools,

75 0 2 5 7

and i w-(h lhs
of Salesf , Cloud, C 25 o 2 5 7

and Custom Apphca!lons using ESB (SOA and File-

pased) integ: Two,

Section 2 4)

Dfferor or si must

Firm, , Tools, in high
alue, high quality Salesforce Applications for other 100 0 2 5 7
Governmental or Commercial clients based on the
Salesforce platform, AppExchange and 3" Party

Page 16 ot 63
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Table-wise annotations
TableBank(!

[1] M. Li, etc, “Tablebank: Table benchmark for image-based table detection and recognition”



Task 1: Table cell annotation

Table-wise to Cell-wise annotations

ATTACHMENT ONE: EVALUATION CRITERIA

Mandatory Requirements. The first table lists the a1 for Su Two of this RFP. If
the offeror's Proposal meets the mandatory requirement of a Supplement, the offeror's Proposal may be includad
in the next part of the technical evaluation phase for those Supplements as described in the next table.

Accep

Mandatery Requirements -Salesforce Projects Reject f

Supplement Two: The Offeror or Subcontractor has parfermed and successfully
completed at least two (2) Sa\esfcn:‘.e full lifecycle development projects (e.g.,
design, di it and [ ) within the last four years. Each
project must have been for any Forune500/Globals00 entity or Govemmental
institution, including, but not limited to Federal, State, Higher Education or
LocalMunicipal

Supplement Two: The Offeror or Subcontractor must be listed as a Registered or
higher partner on the Salesforce AppExchange at the time of proposal submission
as listed on hitg ‘consulting

Scored Critaria. In the technical avaluation phasa, the State will rate tha technical merits of the Proposals based
on the fellowing requirements and the weight assignad o sach requiremant.

Supplement Two Salesforce Projects
In addition to the y R i Scored Criteria pertaining to Supplement Two

ATTACHMENT ONE: EVALUATION CRITERIA

Mandatory Requirements. The first table lists the for Two of this RFP. If
the offeror's Proposal meets the mandatory requirement of a Supplemenl the offeror’s Proposal may be included
in the next part of the technical evaluation phase for those Supplements as described in the next table.

Accep
t

y Projects Reject

Supplement Two: The Offeror or Subcontractor has performed and successfully
at least two (2) full lifecycle projects (e.g.,

design, d and ) within the last four years. Each

project must have been for any F 00 entity or

institution, including, but not limited to Federal, State, Higher Education or

Local/Municipal

Supplement Two: The Offeror or Subcontractor must be listed as a Registered or
higher partner on the Salesforce AppExchange at the time of proposal submission
as listed on https://appexchange.salesforce.com/consulting

Scored Criteria. In the technical evaluation phase, the State will rate the technical merits of the Proposals based
on the following requirements and the weight assigned to each requirement:

Doss Nat | Parkially

Scored Criteria Waight | U= i,

Meets | Excesds

Cfferar or subconfractor must demanstrate capabilities
fas a Firm in performing Salesforce Based Application 25 o 2 5 7
D i Projects (S Two, Section 2.1)

Cfferor or subcontractor must demenstrate capabilities
fo Provide Qualified Personnel and Teams to
performing Salesforce Based Application Development
Projects (Supplement Two, Section 2.2)

75 0 2 5 7

[Cfferor or subcontractor development toals,

hodolagias and bilities desianad
opmducs h.gh-quallly on-time and cost-effective 75 o 2 5 7
pplications based upon the Salesforce platform
L Two, Seclion 2.3)

Offeror or subcontractor must damensnalﬂ Enterprise
s iy

methods amj ar.calsramrs associated with the
fntegration of Salesforce, Cloud, Commercial Packages| 25 (1] 2 5 7
|nd Custom Applications using ESB (30A and File-
pased) g 1 Two,
[Section 2.4)

[Offeror or subcontractor must demanstrate capabilities
Firm, Personnel, Tools, Methods) in developing high
alue, high quality Salesforce Applications for other 100 o 2 5 7
[Governmental or Commercial clients based on the
platform, ge and 3™ Party
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Supplement Two Salesforce Projects
In addition to the y Scored Criteria pertaining to Two

Scored Criteria Waeight | D098 Mot | Partially

Meets

Dfferor or must
Bs a Firm in f Based 25 0 2 5 7
Development Projects 1Sug_amenl Two, Section 2.1)

Dfferor or ust

o Provide Qualified Peysonnel and Teams to
performing Based

Proj (S Two, Section 2.2)

75 0 2 5 7

Pfferor or subcontractor development tools,
and

0 produce mghquahty on-time and cost-effective 75 0 2 5 7
Appllcauons based upon the Salesforce platform
Two, Section 2.3)

Dfferor or subcontractor musl demonstrate Enterprise
tools,

and i w-(h lhs

of Salesf , Cloud, C 25 o 2 5 7
and Custom Apphca!lons using ESB (SOA and File-
pased) integ: Two,
Section 2 4)

Dfferor or si must

Firm, , Tools, in high
alue, high quality Salesforce Applications for other 100 0 2 5 7
Governmental or Commercial clients based on the

Salesforce platform, AppExchange and 3" Party
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Table-wise annotations
TableBank(!

[1] M. Li, etc, “Tablebank: Table benchmark for image-based table detection and recognition”

ATTACHMENT ONE: EVALUATION CRITERIA

Mandatory Requirements. The first table lists ths for Su Two of this RFP. I
the offerer's Proposal meets tha tola , tha offerar's Praposal may be includad
in the next part of he tachnical evauation phase for those Supplements s described in the et table,

Accep

Mandatory Requirements -Salesforce Projects Reject, t

Supplement Two: The Offeror or Subcontractor has performed and successfully
completed at least two (2) Sa\esmrce full lifecycle development projects (e.g.,
design. d it and I ) within the last four years. Each
project must have been for any Forune500/Globals00 entity or Govemmental
institution, including, but not limited to Federal, State, Higher Education or
Local/Municipal
Supplement Two: The Offeror or Subcontractor must be listed as a Registered or
higher partner on the Salesforce AppExchange at the time of proposal submission
as listed on hitps:(fappexchange.salesforce. com/iconsulting

Scored Criteria. In the technical evaluation phase. the State wil rate the lechnical merits of the Proposals based
on the following requirments and tha weight assignad to each requirement:

Supplement Two Salesforce Projects

In addition to the y Rag Scored Criteria partaining to Supplement Two
Secored Criteria Weight D‘:::“' P:'.‘::" Mests | Exceeds

Dfferor or subcontractor must demenstrate capabilities

bis a Firm in performing Salesforce Based Application 25 o 2 5 7

stgk_}grnam Projects §5uEEIemam Two, Section 2.1)

Dfferor or subcontractor must demanstrate capabilities

lo Provide Qualified Personnel and Teams to

verforming Salesforce Based Application Development

Droiems QSuEEIemsnt Two, Section 2.2)

Dfferor or subconfractor devs\cpmenl mls

and

opmduce high-quallty on-time and cost-effactive. 75 o 2 5 7

frpplications based upon the Salesforce platform

SuMEmant Two, Section 2.3)

Dfferor or submnlramr must demenstrate Enterprise
ise, tools,

75 ] 2 5 7

methods aru:l accelerators associated with the
ntegration of Salesforce, Cloud, Commercial Packages] 25 o 2 5 7
hind Custom Apphcat\ons usmg ESE (SOA and File-
aszed) i 1 Two,
Eection 2.4

Dfferor or subcontractor must demenstrate capabilities
Firm, Personnel, Tools, Methods) in developing high
alue, high quality Salesforce Applications for other 100 (1] 2 5 7
[Governmental or Commercial clients based on the

Ealesforee Elalfnrm. ﬂExchanga and 3™ Party
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Cell-wise annotations
TableCell(Ours)



Task 1: Table cell annotation

Label manually

Cost-
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Click & drag to move shape ‘cell’



Task 1: Table cell annotation

Our methods

Extract columns and rows
(erosion and dilation)

~

f EXTRACT COL

INPUT BINARY

EXTRACT ROW

|
|
|
|
|
]
|
|
|
|
|

Pipeline of extracting columns and rows automatically using traditional morphological operations including
erosion and dilation.



Task 1: Table cell annotation

Our methods

Get intersections
(bit-wise addition)

Extract columns and rows
(erosion and dilation)

f EXTRACT COL

|
!
|
!
|
!
|
!
|
!
|
!
]
!

ROW + COL POINTS OF EACH CELL

INPUT BINARY

EXTRACT ROW

. I
Pipeline of extracting columns and rows automatically using traditional morphological operations including
erosion and dilation.



Task 1: Table cell annotation

Our methods

Get intersections Convert to COCO format

(bit-wise addition)

Extract columns and rows
(erosion and dilation)

[[[557,720], [511,
654]], [[511, 720], [465,
6541], [[465, 720], [419,
6541], [[419, 720], [373,
65411, [[373, 720], [327,

]

]

]

<:;;i;] EXTRACT COL

65411, [[327, 720], [56
6541], [[557, 654], [511,
563]], [[373, 654], [327,
563]], ]

I

ROW + COL POINTS OF EACH CELL COORDINATE VALUES RESULTS(\";\IS]UALIZAT\O

S EEEETET LTS

INPUT BINARY

EXTRACT ROW

|
Pipeline of extracting columns and rows automatically using traditional morphological operations including
erosion and dilation.



Task 1: Table cell annotation

How about tables with only partial lines?

i
rna
—_—— ==
ey .
= [

......

COL LINES MASK

ERASE LINES RESULT




Criteria 2: S

adership

Task 1: Table cell annotation

The leaders of a charter school ar‘e stewards of the charter’s mission and vision and carry out their duties in a professional, responsible and ethical
manner. Charter school leaders use their influence and authority for the primary purpose of achieving student success.

A be arsersed
Strong Leadershp. ol would be assessed ot [
21 v e The Board and school leadershp Cearly and effectively communicate COMMUNICINION TEgarding v MISs00 and Wson with
the mission, goals, hand of the sporadic and/or The

school with all relevant stakeholder groups. Stakehclders are active

Results

school's mission and vision are known and understood

supporters f the mission and by few of the school's stakeholders.
school comenuntty. The mission and vision of the school is clearly
articulated,
dady practice
22 y T The School kadership provices professional development Stalf Gevelopment (s restricted 10 individuals with It

that of teaching and

Jearning and montors that professional development for impact on

schoot achievement. There s open and dlear

06 00 link to meeting overall schoolwide goals of 1o
the performance of students. The types of

between students, staff, and administration; and teachers are

teacher the

oug
schoot, s well ¢ establish goats for professional growth

in which teachers
participate are keited and/or not relevant to
indwidual and schoolwide needs. Staff does nat
set goals for professional growth.

23 1 i S0l eaders ensurt that SChool pOIKIs (egarGng equal
and e

There are gaps in COMMUAKATION In the school. Polcus

There Is open communication among the statf and with the

leadership team. School stakeholders report that they ace treated
‘with faimess, dignity, and respect and that school leadership is

% opt g and learning.
environment,

arefor
implernented. Stakeholders do not feel they have 3
voice in the school

#large: 38886

#small: 28790

#middle: 102330

Fig. 4. The proportion and numbers of objects with different size in
dataset TableCell. {small, middle,large} objects correspond to the area -
{< 322,322 ~ 962, > 962}, respectively.

Pt

iteria 2: Strong Leadershig
The leaders of a charter school are stewards of the charter’s mission and vision and carry out their duties in a professional, responsible and ethical
manner. Charter school leaders use their influence and authority for the primary purpose of achieving student success.

The criteria for judiping the qualty of y o C
Strong Leodersiip -t e be axsessed ot L vl
21 The board and school lead et O Un 3T0n (eRATSg the mision and wion wi
the mission, goah, h “ 5 1poradic and/or inconsistent. The
school with 2l relevant stakeholder groups. Staketolders are actve | school's miaskon and wision are known and understood
upporten of the mussion the by few of the school s stakeholden.
schoot communty, The méswon and vision of the schoo is clearly
artculted, el sch
dady practice
122 { daals with Ittie

| that of teaching and

| that Impact on

| schoot There

| between students, staff, and adminestration: and teachers are

1 the

} school, s well

EX I | School Weaders enture At ShOO! POROES TREATAINg 6qu Pokces
and onbawh are effectively

These s open Communication among the statf and with the
leadenhg team. School stakeholders report that they are treated ey »

with farness, dignity, and respect and that school leaderihep i
working effectivedy 10 create an optimal teaching and learning
enveonment

VOICE In the schook.

s 3 == ,71_4——
I - 1 1 \ 1
A" =
l""' 1 1 3 i
- : —

‘ -..}:i:‘il—ﬁ*

# Total images  # Total cells

# Electronic images

# Electronic cells

# Scan images  # Scan cells

3684
1578
5262

Train

Val
Total

122354
47652
170006

3500
1532
5032

99632
43935
143567

184
46
230

22722
3717
26439




Task 2: Table structure decomposition

Difficulty in Table structure decomposition

Calendar of meetings:

The calendar of meetings s the following:

/

N*® Date N° Date Date

08/04/2014 5 12/ 02/ 2015 12/11/2015 1
2 04 / 06 / 2014 6 16 /04 / 2015 |_|Z
3 04/09/2014 7 24 /06 / 2015
4 20/11/204 8 23 /08 /2015

How to distinguish the ‘blank’ area?
Whether belongs to a table?
Or just blank?



Task 2: Table structure decomposition

Column and row projection

Dparation Mods | Swichos batwoen AU/CONDryl FanHesl | Each Geoup | Each Group Row projectl'on !
1. &ummgmz;:m j:“—
W:,Rn;rmmwﬁs'r-aﬁ'r ‘ O B 8 S——
|
I

drem Opevalion Display
[ ———
ONOFF Run and siop oporation for a single group | Each Geoup | Each Group ﬂ —————————————% a—— -

Setng b. Heat 61°F - 86°F Ench Geoup | Each Growp

been configured for dischange air

Input j ﬁ Output

Col projection

Given the input feature map |, row projection averages each row and simply replaces each
value with the calculated mean value, I.e.

| W
lij = W;Iz‘j




Task 2: Table structure decomposition

TPM: Table Projection Module

- -

Input feature map

i

1*1 CONV

Dilation=(2,1)

_{

1*1 CONV
Dilation=(1,2)

Col projection

Fusion(Concat)

1*1 CONV
BN/RelLU

Fusion(Add)
Output feature map




Task 2: Table structure decomposition

1TPM

Table Projection
&

)

I

%

(a) Resnet bottleneck. (b) Table Projection in Resnet

Fig. 7. We use TPM as an explicit row and column feature extraction module
in the downsample shortcut path of ResNet backbone. The format of Conv
block is {input, output, kernel_size}.



Task 2: Table structure decomposition

Results

TABLE III

EVALUATION RESULTS ON TABLECELL DATASET WITH RESNET-50 AS THE BACKBONE NETWORKS. AP MEANS MAP AVERAGED OVER:
{0.5:0.05 : 0.95} IoU THRESHOLD, AP_{50, 75} MEANS MAP AT {0.50,0.75} IoU THRESHOLD AND AP_{s, m,l} REPRESENTS FOR
{small, medium, large} OBIECTS OF AREA {< 322,322 ~ 962, > 962}.

Components \ Average Precision
TPM 0.25 ratio OHEM Focal Loss Soft-NMS \ AP AP 50 AP_.75 APs AP m AP
Baseline 0.807 0.895 0.874 0.685 0.848 0.777
v 0.818 0.895 0.874 0.712 0.858 0.783
v v 0.833 0.915 0.894 0.685 0.884 0.789
Our models v v v 0.844 0918 0907 0719 0889 0.797
v v v v 0.848 0918 0.907 0.721 0.894 0.801

TABLE V

RESULTS ON ONE-STAGE FCOS AND TWO-STAGE MASKRCNN VERIFY OUR PLUG-AND-RUN MODULE TPM CAN BRING CONSISTENT IMPROVEMENTS.

Average Precision

TPM | AP AP_050 AP 0.75 APs AP.m AP_|

0.776  0.893 0.85 069 0.816 0.726

FCOS v | 078 0893 0.852 0708 0.821  0.73
0.828  0.878 0.867 0.758 0.852 0.805

Mask RCNN 0.838  0.906 0.886 076  0.873 0.788




Task 2: Table structure decomposition

Results
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Fig. 8. Qualitative examples. Faster RCNN does not detect most long-range slender rectangle in fig (a) and our TPM accurately detects almost all cells in
fig (b) and (e). We also test skewed table from Marmot to verify the generalization in fig (f).



Want to know more?

* Emall; weidafeng@sjtu.edu.cn

* Source Code and dataset: http://github.com/welidateng/TableCell
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