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Introduction and Background
Fonduer is a machine-learning based knowledge base
construction (KBC) framework for richly formatted data,
where entity relations and attributes are conveyed via
structural, tabular, visual, and textual expressions.

                                          SMBT3904...MMBT3904 
 
NPN Silicon Switching Transistors 
• High DC current gain: 0.1 mA to 100 mA 
• Low collector-emitter saturation voltage 
 

Maximum Ratings 
Parameter Symbol Value Unit 
Collector-emitter voltage VCEO 40 V 
Collector-base voltage VCBO 60 
Emitter-base voltage VEBO 6 
Collector current IC 200 mA 
Total power dissipation 
   TS ≤ 60°C 
   TS ≤ 115°C 

Ptot 
 

 
S330S 

S250S 

mW 
 

Junction temperature Tj 150 °C 

Storage temperature Tstg -65 ... 150 
 

Transistor Part Current

SMBT3904 200mA

MMBT3904 200mA

HasCollectorCurrent
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Challenges of KBC from Richly Formatted Data:
• Prevalent Document-level Relations: For richly for-

matted data, many relations rely on information from
throughout the entire document to be extracted.

• Multimodality: Semantics are expressed as multiple
modalities—textual, structural, tabular, and visual.

• Data Variety: The same information can be pre-
sented in many different formats and styles, in ad-
dition to linguistic variations.

Knowledge Base Construction Using Fonduer
Input: Richly formatted documents (e.g. PDF/HTML/XML/etc.) → Output: Structured knowledge base

# Rul e?based LF based on vi sual  i nf or mat i on
def  y_axi s_al i gned( c) :
  r et ur n 1 i f  c. par t . y == c. cur r ent . y el se 0

# Rul e?based LF based on t abul ar  cont ent
def  has_cur r ent _i n_r ow( c) :
  i f  ' cur r ent '  i n r ow_ngr ams ( c. cur r ent ) :
    r et ur n 1
  el se:
    r et ur n 0
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# Use a di ct i onar y t o mat ch t r ansi st or  par t s
def  t r ansi st or _par t _mat cher ( s) :
  r et ur n 1 i f  s i n par t _di ct i onar y el se 0

# Use RegEx t o ext r act  number s [ 100,  999]
def  max_cur r ent _mat cher ( s) :
  r et ur n 1 i f  r e. mat ch( ' [ 1- 9] [ 0- 9] [ 0- 9] ' ,  s)  
el se 0 

# Use sur r oundi ng cont ext  t o t hr ot t l e candi dat es
def  val ue_i n_header _t hr ot t l er ( c) :
  i f  ' Val ue'  i n header _ngr ams ( c. cur r ent ) :
    r et ur n 1
  el se:
    r et ur n 0
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• Users relied 9× more on non-textual signals than tex-
tual information alone to identify candidates and pro-
vide weak supervision.

• Leveraging multimodal supervision allowed users to
create knowledge bases more effectively than tradi-
tional manual annotations alone.

Experimental Results
End-to-end Quality vs. Public Data

System Elec. Gen.

Knowledge Base Digi-Key GWAS Central GWAS Catalog

# Entries in KB 376 3,008 4,023
# Entries in Fonduer 447 6,420 6,420
Coverage 0.99 0.82 0.80
Accuracy 0.87 0.87 0.89
# New Correct Entries 17 3,154 2,486
Increase in Correct Entries 1.05× 1.87× 1.42×

Ablation Studies
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