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Disentangled Sequence Representation for ASL Fingerspelling:
Signer-Invariant Content and Style Factors
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Abstract

This paper proposes an efficient decoding approach for real-time American Sign Language (ASL) fingerspelling
recognition. Conventional frame-based decoding updates predictions at every time step, causing redundant computation
and increased latency. To address this, we adopt an event-triggered decoding mechanism that performs decoding only
when the log-probability change of the Connectionist Temporal Classification (CTC) model output exceeds a predefined
threshold 6. Monotonic constraints are incorporated to stabilize temporal predictions and mitigate error accumulation.
Experimental results demonstrate that the proposed method reduces computational cost and decoding delay while
maintaining or improving recognition accuracy compared to baseline approaches. The proposed framework is suitable
for deploying ASL fingerspelling recognition in interactive and accessible sign-language-based text input systems.
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Algorithm 1 CTC Prefix Beam Search with Unified LM
Fusion
I: Input: Logits Z € RT*VI, beam width K, LM weight
«, insertion bonus 3, shortlist .
2: Initialize beam B + {(¢,0)} with empty prefix and log-
score.

3: for each frame t =1...7T do

4 Select top-x symbols by logit score.

5: for each (s.f) in B do

6: Extend with blank symbol (CTC stay).

7: for each symbol ¢ in shortlist do

8 s —s+e

9: [+ logpo(c| zrr) + alog Bm(s’) + 5.
10: Add (¢'.£') 10 new beam.

1: Retain top-K prefixes by total log-score.

122 Output: Best prefix Y by final log-score.

a2 2 58 M AeS ZEst CTC Z2(EA "MK
Fig. 2. CTC prefix beam search with unified LM

fusion
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Table 2. Top settings selected in the test set

K a B K Score RTF
16 020 | 020 20 0.7285 0.215
16 020 | 020 10 0.7282 0.087
8 020 | 020 10 0.7271 0.044
8 020 | 020 20 0.7268 0.069

16 040 | 020 10 0.721 0.034

16 040 | 020 20 0.7271 0.087

16 020 | 000 10 0.7254 0.088

16 020 | 000 20 0.7250 0.215

8 020 | 000 10 0.7233 0.022

8 020 | 000 20 0.7233 0.087
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Table 1. Compare decoders in test sets (Score, RTF, FPS, and length deflection)

Decoder K a ; £ | CL0025 | CL0975 | Score RTF Nl - Iv]
Greedy 0 000 | 000 | 20 07039 07634 | 0734 0.002 124705
Beam 6 | 000 | 000 | 2 06968 07527 07250 0.044 6822
(no L\M)

Beam +

6 | 020 | 020 | 06992 07588 | 07303 0076 3964
5-gram
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Table 3. Ablation of frame-level candidate size x under
selected (K, a, 3)

K Score RTF FPS [Vl - IVI
10 0.7282 0.033 9189 -4.03
20 0.7285 0.087 3431 -4.03
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Table 4. Performance and length deflection analysis based
on insertion bonus (3 changes

K a B Vs FPS | IVl - IYI
16 0.20 0.0 20 0.7250 417
16 0.20 0.2 20 0.7285 -4.03
16 0.20 04 20 0.7362 -3.79
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