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FlappyBird Competition System: A Competition-Based
Assessment System for Al Course

Eisung SohnT, Jaekyung Kim'"

ABSTRACT

In this paper, we present the FlappyBird Competition System (FCS) implementation, a competition—-
based automated assessment system used in an entry-level artificial intelligence (AI) course at a
university. The proposed system provides an evaluation method suitable for Al courses while taking
advantage of automated assessment methods. Students are to design a neural network structure, train
the weights, and tune hyperparameters using the given reinforcement learning code to improve the overall
performance of game Al. Students participate using the resulting trained model during the competition,
and the system automatically calculates the final score based on the ranking. The user evaluation
conducted after the semester ends shows that our competition—based automated assessment system
promotes active participation and inspires students to be interested and motivated to learn Al Using
FCS, the instructor significantly reduces the amount of time required for assessment.
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Fig. 2. Screenshot of the competition webpage,
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Table 1. List of hyperparameters,

H# Hyperparameter Meaning

Hi1 NUM_EP_EVAL Number of episodes on evaluting

H2 NUM_EP_TRAIN Number of episodes on training

H3 NUM_EP_TUNE Number of episodes on hyperparameter tuning
H4 NUM_ATTEMPTS_TUNE Number of attempts on hyperparameter tuning
H5 LEARNING_RATE Learning rate

H6 BATCH_SIZE Batch size

H7 DROPOUT Dropout ratio

H8 GAMMA Reward discount rate

H9 REPLAY_MEMORY_CAPACITY Replay Memory capacity

H10 OPTIMIZER_ID Optimizer type (Adam, SGD, ...)

H11 MODEL_ID Model ID

H12 IS_RANDOM_GAP Whether using random pipe gap

H13 GAP_SIZE Pipe gap size

Tain-2020-11-.. 10000 modelt adam 000010000 32000

,,,,,,,,,,,,,,,,,,,,,,,

Fig. 5. Parallel coordinate view of TensorBoard.
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Table 2. List of competition rounds,

Round ID Pipe Gap R?:sm é\f sfe
roundl 125 False 300
round? 135 False 300
round3 145 False 300
round4 155 False 300
roundd 165 False 300
round6 120~170 True 300

Table 3. Points by tier,

Tier Points Tier Points
Tier 1 5.0 Tier 4 3.5
Tier 2 4.5 Tier 5 3.0
Tier 3 4.0 Tier 6 2.0

YAIZre] AYAA AojA = ZA7F 7] dieol @
A BE FLEE 3008S H 2T R 3l 0T

FTHSIEE S TE o] wiE9 K-means
clustering ¢12]&S AH8317] A HAHA 3003
< U2 28319 /Mg =2 vl S g9eta yHA
Aol dalA 52 EANE J-E S8t
7 Jaad i Table 33 2T

4. sHEX|F "ot

_>.i

19 Al 2812 2020 181719} 2817] B3t
-192 Q13 vy H 8¢l ’K‘{] o2 A
ol &5 Qt) 8] £8 T WyPh HE
Aok A 28-S A&7 Brpapa o] wtE o)

K

%OEL

=

%
£,

for Mo r[r

Table 4, Student survey results,
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Survey questions SD D N A SA Var Mean
I think the evaluation method of FlappyBird
Competition is suitable as the evaluation method of 0 4 14 37 0.3855 4.6000
a non-face-to-face environment.
I think .tl'le evaluation method of F!appyBlrd 1 3 13 13 0.4582 46000
Competition was reasonable and fair.
I think FlappyBird Competition keep me motivated 4 5 1 35 0.8582 4.4000
and challenged
I think FlappyBird Competition was helpful to learn 1 4 1 39 04945 46000
Al concepts.
Overall, .I am satlsf}gd with the evaluation of 9 9 7 m 05045 46909
FlappyBird Competition.
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m Strongly Disagree  m Disagree

| think the evaluation method of FlappyBird Competition is suitable as
the evaluation method of a non-face-to-face environment.
| think the evaluation method of FlappyBird Competition was reasonable
and fair.

| think FlappyBird Competition keep me motivated and challenged
I think FlappyBird Competition was helpful to learn Al concepts.

Overall, | am satisfied with the evaluation of FlappyBird Competition.

-10

Neutral

0

JlEE @oF AIAEIQl 2 599

mAgree mStrongly Agree

10 60

Fig. 7. Chart of the student survey results,
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