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PEELE., FFEXRER,
(1) AHRE: RANEFPOAHLREEERS, HEMEEXL .
AFE . wEETW ALY, EET R TN ER,
i #R . {[Component: "A",pos: ["x1","y1","x2","y2"]}
H ', Component 4 411 iy 4 A%, PR B B iy 4 R AR R o &, B 0 4 AR U
AT KRB IAT A4 pos FHI["x1""y1","x2","y2" 2l 4y B ToU it 5 i box #y[7
tratx, AEAWy, ETANx, ETAN Y] (xy HBAHEME) .
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%%ﬁﬁ:%w@%C%ﬁW%%A%U,f¢ﬁﬁﬁﬂ,%z%%%ﬂﬁéwﬁ
I_O:{Component:Y,input:2,output:1} ,

(3) ZEXARB.: RAAGEE4AtZANEEXR, HEBEIBEILH,
R RS AR R AT Sk S AR A S

AR

]
i 1-bit or N-bit
DAC

~Vaar

A 2
HR AR A RAGEEX R, BEHAFEEF F°A-B, B-C”, L4k

B thiEHEx AX A HR N [input: ["A"];output: ["C"]], #lande B2, *FALEY
A 4 % Alinput: ["V IN","1-bit or N-bit DAC"];output["Integration"]].

(4) mALER:

T A5 R 4% BB Json B A o

(£: module # W24 — K5 GHA RN AREE, —NEHF A —4 module &
B A #4112 & . Component i AN 41 1) 4 A%, Pos & 41 4 #1T IOU 1+ K Bf #y BOX

AAR, 1T O 2 4By N 3% B, Connection & 4115 5 b A {Fz B By &R R, )
OutputJson{
{
"imagel": [
{
"Component": "B",
"POS": ["Xl "’ Hyl H’ "in, Hyzﬂ]’
"I_OH: {
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"input": 1,
"output": 1
}s
"Connection": {
"input": ["A"],
"output": ["C"]
}
}s
{

"Component": "E",
"Pos": ["x1", "y1", "x2", "y2"],
". O™ {
"input": 2,
"output": 2
’s
"Connection": {
"input": ["C", "D"],
"output": ["F", "G"]
}
}
I..
"image2": [
{
"Component": "B2",
"Pos": ["x1", "y1", "x2", "y2"],
"T. O™ {
"input": 1,
"output": 1
}s
"Connection": {
"input": ["A2"],
"output": ["C2"]
}

"Component": "E2",
HPOSH: [”Xl”, l'ylli’ "XZ", "y2":|’
HI_OH: {

"input": 2,

"output": 2
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1

"Connection": {
HinputH: ["C2"’ HD2H]’
“Output”: ["FZH, HGZH]
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QA XA & :

ARED L e AR L o B R B B AT BN AR K (LR, R SRS AR A X ] AL
HAT M, BHTMEE, 5 EREFHATHA, DEROERE, AR AE KR
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[iE

T E 3, HAHEXERET:
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T IE # 7
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ETIR S 7Y 3

(1) HxR%5H

2 AR A VLM, B K 2 3% AR 62 ) oy 438 A Al % A Y : Qwen2.5-VL-3B,
Adapter & T 1B, BT EME S8 N /T 4B, 6 H b A A & 53005 T
BH5F, 8 ZEXKRNRTARLAE,

(2) FoF R

"EIANSHK, ATIHHE Fl1 44

TP (True Positive) : # IE# TN By E (] BUZ B4 oy F oL A B, TN
7 ) Y 1 5

TN ( True Negative ) : # IE#% BN 8y R Fl, Bz 203 0y L8 6, BUNE A
R T

FP (False Positive ) : #45i% FUM 8y E ], BUZBUIE 0 B LA N KA, [EHsEiR
M R T 5] 1 0

FN ( False Negative ) : ##5i& HUM Wy R 7], B2 B 4B 0y 5L 8 B4, (E#48iR
T A T R A B

AR AL E W, KRR U RPN N EESENER L. BT
S1,82,83 47l A 23k &t (1),2),3) ¥ i 2, H ¥, S1,82,S3 094k 2 A/ 1y
"o e, B IEH T B — R BB A5 B Al By 42

H5— (60%) :

SR BOT QR St

IC B2 box: {[Component: ,pos: 1,[...]} P L E 5 B, HRIEE AN S5 IoU ( X HF

) RIFATIHE, % 1oU>0.5 ALY ALE LR IEH, WREEZA 1oU>0.5 8 box,
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B 10U #x w8 09 40 ¢ 15 y IR B4, BT 45 20 A0 R 6y 230

(x:ﬂ’yil)

(Xp1:Y1)

(Xaz'yaz)

(xb?'ynP)
B 410U it & 7 &

MRk BRI RAT
X, =max(x,p X, ) ¥, =max(y,, V)
A T A LA
X, =MIN(X,5 Xy,)s ¥V, =MIN(Y 0 V)
REBRITE:
intersection = max(x, —x, +1.0,0)-max(y, —y, +1.0,0)

P A AE By AR

S, =(x_,-x,+1.0)-(y,, -y, +1.0)

S, =(x,,—x,, +1.0)-(y,, —»,, +1.0)
HEEMR:

union = S , +§, —1intersection

ToU it &

Intersection

IoU= .
union
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RIER AR By 5 27 LLAF 2
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TP+ FP
B EHE
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{1 & T FEF 4
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. P
Precision =
TP+ FP
BE*
TP
Recall= ————
TP+ FN
E U R
S, =2x (Precision x Recall)

(Precision + Recall)
AL AHEREATF S SI AT HE AR T

SIZ:QSN4—S;)
2

SN tsn 0 HECRIFORE S:

IC# I_O:{[Component: ,input: ,output: ,],[..]1} ¥, A4 {FHsE T HE, L%
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—SECEIEH, B ICEARN, RHEKFMENK)
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WA HSH O R ELCRTSS: AHHE AR T

S —2x (Precision x Recall)
L=

(Precision + Recall)

EEXRARBUFOFESs ¢

A AEHER AN, W E 8% H KX A Connection[input:["C","D"],
output:["F","G"]], 4 E#ILH —xfHE X R, 524058 Case F4

RIS 2| oy 2407 LU 2

TP: IE# [CE %0 E FP:Label ¥ 74 & FNAZA & iy ICE A&,

WAHEAR A
REE
.. TP
Precision =
TP+ FP
AEF
Recall = L
TP+ FN

M OB ERRIFL S A EARLT:

(Precision x Recall)
(Precision + Recall)

S, =2x

MEH W =BT ERTHRE, B EH— BRI RERATITE
% — BARIE QA7 Scorer:
Score, =8, x40+ .5, x20+ 5, x40

Score, =8, x40+ .5, x20+ 5, x40
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H£45= (40%) :

QA A AT 4 B :
THE QA o] B xt L TR ey vE 3 &, 1E 1% 3 2 W T 2 Ar v o
WETHEHEE, N h#ERER, EHEN PQ, NAHZI oW IT R EA R

VERRE

T T4N

\

E5=

«:\m
d\

Score, = F, %100

A& P 4RV Score:
EITER NI RE, AFIEHE R RE S RN LS ZHEL AR, RAFEA
Min-Max )7 — 1k, # o B4 E[0, 11X 5] = o, HIrE AR Y.

x —min(A)

Normalized | = ,
max(A4)—min(A)

e, x NEFRREAEES x IR, 0 x] A ZSFERNEEES—FREN
4. min(A) BT A 53R R F 20 B R KA, max(A) N BT B3R IR 0 Bk @ iy
1,
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WEEES —MESZ FREF L
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AR F AR ER:
AW E SN RAITF 22T, S TiHERE, AU TIFLF R
R FLA% B8 Benchmark 7 3| - 2 Bt ] AVG R #AT1HE

AVG = sum(runtime( Benchmarkl) + runtime(Benchmark2) + runtime(Benchmark3) +...)

count(Benchmark)

W& FZ 3 AVG B K /D#AT AT, RAER 1 BUSFRNEAR B R ERE N2

¥
* 1 IHEEETF 2%
AVG FAMEHE 4 B E I
T 10% 5 4
T 30% 3 4
T 50% 1 %
H 1 0 7
Tﬂﬁp, E%z Elb, ﬁ:
*2
AT BB A /s Team1 Team?2 Team3 Team4 Team5
Benchmark1 40 50 20 &0 120
Benchmark?2 1780 6800 5000 3000 2300
Benchmark3 2000 3000 500 1200 5000
Benchmark4 3000 4000 2000 5000 3000
AVG 1705 3462.5 1880 2320 2605

AVG TREHENAREFHE R T,
AVG=(40+1780+2000+3000)/4=1705s
AVG=(50+6800+3000+4000)/4=3462.5s

AVG3=(20+5000+500+2000)/4=1880s
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AVG4=(80+3000+1200+5000+2320)/4=2320s

AVGs=(120+2300+5000+3000)/4=2605s

Xt Team 1~5, % AVG W 1F )il ¥ & Team 1< Team 3 < Team 4 < Team 5 < Team
2,782 Teaml fm5 4, Team3, 4 #n 14, Team5, 2 Fhuk.

HA Case WiF:

stFAE A B IE N Case, #H1% E H Public Case #1 Hidden Case W ¥ 4, &1L
[ VA X Public Case ¥E4T ¥F U 5k | Wi AL oy M6 2 A5 & F A E K A5 R NER K
AR, AZ2K A Hidden Case xAE B FATIFM, #—F o &5 FAMANE
Al M8 . Public Case 5 Hidden Case By 447 tb ] 4n 5k 3

% 3 MAEN Case 4 %

b

Al Public Case Hidden Case

t 11 60% 40%

75, BEEX
Tk F 4k B —E H Python EE AR, BA— € WEHEE, HENLA,
FTEEHUEN, T, KFLbwFEs, EFRTREL Y,
£, &E
FATUBRBUTAEZ XMER AN — L%, SAAEBFTHRN,
UWTHEFREREERRR S KR
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2025 China Postgraduate IC Innovation
Competition * EDA Elite Challenge Contest

1. Problem

Identification and analysis of Circuit System Block diagrams

2. Company

National Center of Technology Innovation for EDA

3. Problem Background

With the rapid development of electronic design automation (EDA) technology, academic
papers, technical reports and patent documents in the field of electronic engineering are
becoming increasingly data-intensive and multimedia. These documents not only contain a
large amount of textual descriptions but also embed a wealth of system block diagram
images (such as circuit logic diagrams and architecture diagrams), which are used to
visually present complex design principles, signal flows and control structures. For instance,
in a paper on integrated circuit design, the system block diagram can account for over 30%
of the entire content. It is not merely an illustration but carries crucial system-level
information such as module interconnection, timing control, and performance metrics.
However, existing large models (such as large language models (LLMS) or visual models)
perform poorly in parsing these multimodal data: although large language models can
handle text information, they turn a blind eye to the content of images; Although pure
visual models can recognize image elements, they are unable to deeply understand logical

semantics in combination with the context text. This fragmentation leads to a high error rate
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of the model in applications such as automatic summarization, design verification, or
knowledge retrieval, such as misinterpreting block diagram paths or ignoring key module
dependencies. According to statistics, manual annotators take a long time to parse such
documents (averaging 15 to 20 minutes per page), and due to the high professional
threshold, subjective deviations are prone to occur. If large models can achieve efficient
graphic and text collaborative understanding, they can significantly accelerate the EDA
design cycle, such as automatically generating design reports, optimizing auxiliary circuits,
or supporting intelligent educational tools, ultimately promoting electronic innovation.

The core challenge of this competition question lies in how to enable the model not only to
"recognize objects by looking at pictures", but also to "integrate pictures into text" : it needs
to learn the visual features of the system block diagram (such as module layout and
connection type), which requires the multimodal model to absorb a large amount of
document data during the pre-training stage, fuse the graphic and text representation
through the attention mechanism, and then extend it to various scenarios in downstream
tasks. It is also necessary to parse the logical features of the system block diagram (such as
component function analysis and connection relationship determination), which requires a
multimodal model to analyze the system block diagram to answer the given questions.
However, the current open-source models are short of data in this field (lack of labeled
multimodal document libraries) and have immature architectures (low efficiency of the
fusion layer), resulting in weak generalization ability and poor reasoning ability for
multimodal problems. The aim of this competition is to fill this gap, encourage participants

to develop innovative models, and promote the practical application of Al in EDA.
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Ultimately, the success of the competition will provide open-source tools for both the
industrial and academic sectors, reduce labor costs, enhance design reliability and
innovation speed, and open up new paths for Al's general graphic and text understanding
capabilities.

4. Competition Problem Description

In the grand blueprint of integrated circuit (IC) design, the system-level block diagram, as a
highly abstract visual language, is the crystallization of the architect's thoughts, carrying the
core functions, module division and data flow of the entire chip. However, as design
becomes increasingly complex, a vast amount of existing design documents (especially
block diagrams in image format) have formed a huge "information island", whose analysis,
verification, migration and reuse are highly dependent on manual labor, becoming a
bottleneck restricting the efficiency and intelligence of design iteration.

This competition topic focuses on the cutting-edge intersection of artificial intelligence and
IC design, aiming to apply multimodal large models (VLMs) to overcome a key challenge:
automatically parsing the topological structure and logical relationship from system-level
block diagram images, and precisely converting unstructured visual information into
structured design knowledge.

This competition question requires participants to build a system block diagram recognition
algorithm, which should possess the following core capabilities:

Cross-modal Semantic Perception: The model not only needs to "see" the visual elements in
the block diagram (such as rectangles, rhombuses, and text labels), but also "understand"

the specific meanings they represent in IC design, such as heterogeneous functional
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nn

components like "processor cores", "memory controllers", and "bus interfaces".

Complex Topology Reasoning: The model needs to go beyond simple line detection and
precisely analyze the intricate connection relationships among components. This includes
identifying point-to-point connections, multiplexing, bus structures, and signal flow
directions, etc., and is capable of handling visual noise such as line crossings, occlusions,
and breakpoints.

Structured Reconstruction of Logical Topology The ultimate goal is not scattered
recognition boxes and line segment lists, but to systematically integrate all the identified
components (as logical nodes) and connection relationships (as logical edges) and
reconstruct them into a complete and accurate Structured Data Model. This model needs to
clearly define the attributes of each component (such as functional categories and text
identifiers) as well as the connection topological relationships between components. This
output must achieve strict and unambiguous one-to-one mapping (strict and unambiguous
one-to-one mapping) with the data in the Ground Truth tag file in both component and
connection dimensions to ensure the absolute fidelity of the parsing result.

Logical Analysis of System Block Diagram: The goal is to comprehensively analyze and
reason about the graphic and textual information in the system block diagram. By
integrating visual elements and text descriptions, accurately understand the design logic and
functional intentions expressed by the block diagram. Ultimately, the model needs to be
capable of accurately answering logical reasoning questions related to the block diagram
based on this information, verifying its overall understanding of the system block diagram.

The competition topic belongs to the field of integrated circuits. Specifically, given a set of
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block diagrams of logic circuit systems with different structures and labels that describe the
connection relationships between components in the system block diagrams, how to use the
CV algorithm and combine it with a multimodal large model to identify as many
components and connection relationships as possible, and match them one by one with the
data in the label file, while completing the given logic analysis problem.

Competition question data:

The competition question requires each participating team to provide 1,000 system block
diagrams, among which 20 system block diagrams contain labeled data, serving as the test
set. For unlabeled training data, some preliminary annotations can be obtained by using
existing multimodal large models. At the same time, the participating teams are allowed to
collect other data on their own for model training.

Input:

A block diagram of a circuit system, as shown in Figure 1:

Integration

Digital
Digital output

Decimation
Filter

Latched !
comparation H
|

|
:
i 1-bit or N-bit

| ]

|

i 1-bit or N-bit ) digital data stream |

i DAC i :
'

! -Vrer
Sigma-delta modulator

Figure 1

This is a standard block diagram of a circuit system. The objective of the competition
question is to use CV algorithms and combine them with multimodal large models to
recognize the graphics, in order to generate as much and as accurate component

information as possible and complete the tasks specified in the competition question.

23



3 PEFTL 6 AR

Output;

Task One (60%) :

In the task section, this competition question divides the model output into three stages:
component extraction, matching the number of input and output ports of components, and
connection relationship extraction.

(1) Component extraction: Identify the component names and position information in the
image and provide them in the prescribed format.

Component definition: The element component in the circuit diagram, which is displayed as
an icon in the diagram.

Output format: {[Component: "A",pos: ["x1","y1","x2","y2"]}

Among them, "Component" is the name of the component. It should be named strictly
according to the nickname of the component in the figure. If there is no name, the type of
the component should be used for naming. In pos, ["x1","y1","x2","y2"] respectively
represent the [x in the upper left corner,y in the upper left corner, x in the lower right
corner,y in the lower right corner] of the box when calculating the graphic IoU (both x and
y take relative values).

(2) Extraction of the number of input and output ports of components: Analyze each
component, count the number of input and output ports of each component, and generate a
sequence.

Component input and output port definition: It is a platform used to receive connection
relationships pointing to the target component and for the target component to send

connection relationships to other components. For example, the ports used for — and --, the
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platform pointing to the target component is the input port, and the platform sending from
the target component to other components is the output port.

For instance, if a graphic @contains two input ports and one output port, then its port
information would be I O:{Component:) ,input:2,output:1}.

(3) Connection relationship extraction: Identify the connection relationships between
components and provide them in the specified format.

Connection relationship definition: Arrows or other directional symbols indicating the
connection between components.

Output format:

Viv

1-bit or N-bit
DAC

Vier

Figure 2
Using A large model to generate component connection relationships, assuming there are
component connection relationships "A —B, B—C ", then the connection relationship
expression form of component B is: [input: ["A"]; output: ["C"]]. For example, in Figure 2,
for component ), there is a connection relationship [input: ["V IN","1-bit or N-bit DAC"];
output["Integration"]].
(4) Final result:
The final result will be output in Json format.

Note: "module" refers to each system block diagram involved in model recognition. Each

25



3 PEFTL 6 AR

image uses a module to record the information of its internal components. "Component" is
the name of a single component, "Pos" is the BOX coordinate when the component
performs IOU calculation, "I O" is the input and output port of the component, and

"Connection" is the connection relationship between the component and other components.

OutputJson{
{
"imagel": [
{

"Component": "B",
"Pos": ["x1", "yl", "x2", "y2"],
"T. 0" {
"input": 1,
"output": 1
¥
"Connection": {
"input": ["A"],
"output": ["C"]
}

"Component": "E",
"Pos": ["x1", "y1", "x2", "y2"],
"T.O": {
"input": 2,
"output": 2
s
"Connection": {
"input": ["C", "D"],
"output": ["F", "G"]
}
}
l.
"image2": [
{
"Component": "B2",
"Pos": ["x1", "y1", "x2", "y2"],
"T.O": {
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"input": 1,
"output": 1
}s
"Connection": {
"input": ["A2"],
"output": ["C2"]
}
}s
{

"Component": "E2",
"POSH: [”Xl”, Hylﬂ, HX2"’ "y2"]’

HI_OH : {
"input": 2,
"output": 2

¥

"Connection": {
Hinput": ["Cz", HD2H]’
Houtput": ["Fz", HGZH]

Task Two (40%) :

In Task Two, this competition question requires the participating teams to combine the
multimodal large model to reason and answer the analog circuit problems given in the
competition question, and to reason out as many correct QA pairs as possible.

Among them, in the multiple-choice section, the model needs to predict an option. When
the predicted option corresponds one-to-one with the answer option, points can be obtained.
In the fill-in-the-blank section, only when the predicted result of the model exactly matches
the correct answer can the corresponding score be obtained.

QA for generation:

This section will present common knowledge about analog circuits and related issues in
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analog circuit analysis. It requires a multimodal large model to analyze the problems,
provide predicted answers, and compare them with the correct answers to generate accuracy
rates. The specific generation format is as follows:

Example:

For Figure 3, the relevant questions are as follows:

Reference
voltage

Y

OfTset
control

Gain

control
)

Basic
DAC

EEXEX

Digilal In

s put
data jrcgislcr
input
Input
strobe

Figure 3

Multiple-choice question

1. Consider that the current output of the Basic DAC in the figure is input to the inverting
terminal of the operational amplifier through an R, adjustable feedback resistor (Gain
control), and there is an equivalent capacitance C, at the inverting input node. Which of
the following statements correctly describes the relationship between the closed-loop
bandwidth f, and the gain control (feedback resistance value)?

A. Regardless of the value R, taken, the closed-loop bandwidth remains unchanged

because the open-loop bandwidth of Op Amp dominates the response.

B. As R, increases, the closed-loop bandwidth decreases, roughly satisfying an
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1 . . .
f. ® ——— 1nverse relationship.

27R,C,

C. As R, increases, the closed-loop bandwidth also increases because higher gain is
beneficial for high-frequency response.

D. As R, increases, the closed-loop bandwidth first increases and then decreases, showing
a non-monotonic change. This is caused by the coupling of gain control and Offset control.
Answer: B

If the model predicts the answer to be C, it is regarded as a matching error and the
corresponding score cannot be obtained.

Based on the circuit shown in the figure, suppose the output current of the Basic DAC is
I,. In the end-to-end resistance of the Offset control of the bias potentiometer, the
equivalent resistance connected between the reference voltage V, and the inverting input
node of the operational amplifier is R, , and the feedback resistance Gain control is R, .
Then, regarding the relationship between the output voltage v, and I,, V., R,andR;,

which of the following is correct?

A v, =—-I,R + V. R,

f
off

V+

B. v,=—I,R, ——*R

A
off

V+
R,

C.v,=LR -
off

D. v, =I,R, +—=R

off

A

Answer: B
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If the model predicts the answer to be B, it is regarded as a correct match and the
corresponding score can be obtained.

Fill-in-the-blank question

Consider that the current output of the Basic DAC in the figure is input to the inverting
terminal of the operational amplifier through the adjustable feedback resistor R, (Gain
control), and there is an equivalent capacitance C,, at the inverting input node.

Please answer: With R, , the closed-loop bandwidth decreases.

Answer: Increase

If the model's prediction result shows an increase, it is regarded as a successful match and
the corresponding score can be obtained.

5. Scoring criteria

(1) Constraints

If the participating teams use VLM, the type of the inference large model they use should
be: Qwen2.5-VL-3B. The number of Adapter parameters should be less than 1B, and the
total calculation model parameters should be less than 4B. Participation using other large
models will be regarded as invalid. Note: This requirement is only applicable to the testing
process.

(2) Scoring method

Set several parameters for calculating the F1 score:

TP (True Positive): A positive example that is correctly predicted. That is, the situation
where the true value of the data is a positive example and the predicted value is also a

positive example;
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TN (True Negative): A counterexample that is correctly predicted. That is, the situation
where the true value of the data is a counterexample and the predicted value is also a
counterexample;

FP (False Positive): A positive example that was wrongly predicted. That is, the situation
where the true value of the data is a counterexample but is wrongly predicted as a positive
example;

FN (False Negative): A counterexample that was wrongly predicted. That is, the situation
where the true value of the data is a positive example, but it is wrongly predicted as a
negative example.

According to the output part set by the competition question, each participating team will
be scored in the form of a weighted average for this competition question. Suppose S1, S2,
and S3 are the scores of the contestants in the output (1), (2), and (3) respectively. Here, the
scores of S1, S2, and S3 are set at different scoring points, and each correct match of data
will result in a corresponding score.

Task One (60%) :

Component extraction scoring criterion S1:

Match box:{[Component:,pos:],[...] The position information in} is calculated based on the
target detection parameter IoU (intersection and union ratio). When [oU>0.5, it is
considered that the position matching is correct. If there are multiple boxes with 1oU>0.5,
the component with the highest IOU is taken as the matching component, and the

corresponding score can be obtained.
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(xnl’ydl)

(XaZ’yaZ)

(Xb:"yn?)
Figure 4 Calculation Method of IOU

The coordinates of the upper left corner of the intersection part are:

X, =max(x,, X,) ¥, =max(y,, V)
The coordinates of the lower right corner of the intersecting part are:
X, =MIN(X,, X)) ¥V, =min(y,, Y,,)
Calculation of intersection area:
intersection = max(x, —x, +1.0,0)-max(y, —y, +1.0,0)
The areas of the two boxes:

S,=(x,—-x,+1.0)-(y,,—y, +1.0)
Sp=(xy; =%, +1.0)-(y,, — ¥, +1.0)

Union area:
union = S , +§, —intersection
IoU calculation:

Intersection
IoU=

union

According to the parameters mentioned earlier, it can be obtained that:
TP: Number of correctly matched positions FP: Number of positions in the Label FN:
Number of positions generated by the model

Then the calculation formula is:
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Accuracy
.. TP
Precision = ———
TP+ FP
Recall rate
TP
Recall= ————
TP+ FN
Location matching score
S, = 2x (Precision x Recall)

(Precision + Recall)

After completing the calculation on SP, the model needs to generate a model name and
match the component names using the method of text editing distance or word vector
calculation for similarity. For components with obvious names in the figure, it is required
to identify the names of the components and complete the correct matching. For
components without obvious names, it is required to name the components according to
their types and correctly match them to the corresponding components. The competition
questions set a fixed threshold. If the similarity exceeds the threshold, it is regarded as a
correct match.

The results generated by the model can be classified as:

TP: Number of correctly matched names FP: Number of names in the Label FN: Number of
names generated by the model

Then the calculation formula is:

Accuracy

1P

Precision = ————
TP+ FP

Recall rate
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TP
Recall= ————
TP+ FN
Name matching score
S, =2x (Precision x Recall)

(Precision + Recall)

Then the calculation formula for the score S; extracted by the component is as follows:
5 5y +S))

2
Component input/output port number matching scoring criterion S2:
Match I O:{[Component:,input:,output:,],[...] In}, the number of ports for each component,
when both the input port and the output port are correctly matched, can earn the
corresponding score. (Note: When only one end of the input port and the output port
matches correctly while the other end matches incorrectly, the corresponding score cannot
be obtained.)
According to the parameters mentioned earlier, it can be obtained that:
TP: The number of components correctly matching the port FP: The number of components

in the Label FN: The number of matches generated by the model.

Then the calculation formula is:

Accuracy
.. TP

Precision= ———
TP+ FP

Recall rate

TP

Recall= ————
TP+ FN

The calculation formula for the input/output port number matching score S; is as follows:
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(Precision x Recall)

S, =2x —
(Precision + Recall)

Connection relationship extraction scoring Criterion S3:

Match each Connection relationship pair, such as the connection relationship pair of E:
Connection[input:["C","D"], output:["F","G"]]. For each correctly matched connection
relationship pair, the corresponding Case score is obtained.

According to the parameters mentioned earlier, it can be obtained that:

TP: The number of correct matches FP: The number in the Label FN: The number of
matches generated by the model.

Then the calculation formula is:

Accuracy:
.. TP

Precision= ———
TP+ FP

Recall rate:

TP

Recall= ————
TP+ FN

The calculation formula for the matching score S3 of input and output port numbers is as

follows:

S —ox (Precision x Recall)
L=

(Precision + Recall)

After calculating the three-part scoring criteria for Task One, the overall scoring criteria for
Task One will be calculated.

Task One Overall Scoring Criteria Scorel:

Score, = §, x40+ 5, x20+ 5, x40
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Task Two (40%) :

Q&A pair generation:

Calculate the accuracy rate of Q& A matching as the scoring criterion for this part.

Let T be the correct match, N be the incorrect match, and the accuracy rate be PQ. Then the

scoring criterion formula for this part is:
Accuracy rate

PQ: T
T+N

Score for Task Two:
Score, = F, %100
The model calculates the total Score scoring criterion Score:
In the process of calculating the total score, to prevent extreme scores from causing
excessive differences in the rankings of each participating team, the competition question

uses Min-Max normalization, mapping the scores within the interval [0,1]. The calculation

formula is:
x—min(A4)
max(A4)—min(A)

Normalized =

Among them, x is the score obtained by the participating team in task x, for example, x1 is
the score obtained by the participating team in Task One. min(A) represents the lowest
score among all participating teams, and max(A) represents the highest score among all
participating teams.

For the task scoring requirements of the total score, there are relative scores Nomalizedx 1
and Nomalizedx2, which respectively correspond to the relative scores obtained by the

participating teams in Task One and Task Two.
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Then the calculation formula for the total evaluation score is.

Score=Nomalized , x 60 + Nomalized , x40

Model calculation time requirements

The calculation time of the model will be a bonus point for the competition question
scoring. Regarding the calculation time, there are the following scoring methods:

The competition questions are calculated based on the average time AVG evaluated by

Benchmark

sum(runtime( Benchmarkl) + runtime(Benchmark2) + runtime(Benchmark3) +...)

AVG =
count(Benchmark)

The scoring experts analyzed the size of the AVG and gave the scores obtained by the
participating teams in terms of time according to Table 1

Table 1 Calculation Time Scoring Table

AVG Team Ranking Score
Top 10% 5 points

Top 30% 3 points

Top 50% 1 point
Other 0 point

For example, in Table 2, there are:

Table 2
Model calculation Teaml Team?2 Team3 Team4 Team5
time /s
Benchmark1 40 50 20 80 120
Benchmark?2 1780 6800 5000 3000 2300
Benchmark3 2000 3000 500 1200 5000
Benchmark4 3000 4000 2000 5000 3000
AVG 1705 3462.5 1880 2320 2605

The results of AVG can be obtained based on the calculation formula as follows:

AVG1=(40+1780+2000+3000)/4=1705s
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AVG=(50+6800+3000+4000)/4=3462.5s

AVG3=(20+5000+500+2000)/4=1880s

AVG4=(80+3000+1200+5000+2320)/4=2320s

AVGs=(120+2300+5000+3000)/4=2605s
For Teams 1 to 5, the AVG scoring order is Team1 < Team 3 < Team 4 < Team 5 < Team 2.
Then, Team1 gets 5 points, Team 3 and 4 get 1 point, and Team 5 and 2 get no points.
Model Case Evaluation
For the evaluation Case of the model, the competition question is set as two parts: Public
Case and Hidden Case. The participating teams can evaluate the Public Case to determine
whether the performance of the model meets the requirements of the competition question.
After the participating teams submit their model codes, the organizing committee will use
Hidden Case to evaluate the models and further analyze the performance of each
participating team's models. The distribution ratio of Public cases and Hidden cases is
shown in Table 3:

Table 3 Distribution Table of Model Evaluation Cases

Type Public Case Hidden Case

Proportion 60% 40%

6. Requirements for participants

Students are required to have a certain level of Python programming skills, as well as a
basic understanding of logic circuits and computers. It is mainly targeted at students
majoring in computer science, microelectronics and mathematics, but not limited to these

majors.
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*For questions not covered in this guide, please refer to the Q&A document
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