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Traditional structural testing often overlooks the actual impact of hardware faults on system-level applications, especially in error-

tolerant components like video decoders. This work presents an application-aware fault classification framework that integrates a miter-

based architecture with an early-exit strategy, using object detection accuracy as the evaluation target. Experimental results show that this

approach achieves 100% classification precision while reducing simulation time by over 98%. This work has been accepted for oral

presentation at the Asian Test Symposium in Japan in December 2025.

Abstract

Error Analyzer (EA)-To compares the POs of the two decoders and

flags mismatches

Summation and Counter-To compute two metrics: the total

accumulated error magnitude and the total number of mismatched

byte

Define: Error Ratio (ER) = 
𝑇𝑜𝑡𝑎𝑙 𝑎𝑐𝑐𝑢𝑚𝑢𝑙𝑎𝑡𝑒𝑑 𝑒𝑟𝑟𝑜𝑟 𝑚𝑎𝑔𝑛𝑖𝑡𝑢𝑑𝑒

𝑇𝑜𝑡𝑎𝑙 # 𝑜𝑓 𝑝𝑖𝑥𝑒𝑙 𝑚𝑖𝑠𝑚𝑎𝑡𝑐ℎ𝑒𝑠

Basic Idea and Proposed Miter Architecture

Experimental Results

mAP: mean Average 

Precision 

Total faults: 456; Exit Frame Index: 6; threshold: 0.4

Accuracy = 
# 𝑜𝑓 𝑓𝑎𝑢𝑙𝑡𝑠 𝑐𝑙𝑎𝑠𝑠𝑖𝑓𝑖𝑒𝑑 𝑐𝑜𝑟𝑟𝑒𝑐𝑡𝑙𝑦

# 𝑜𝑓 𝑎𝑙𝑙 𝑓𝑎𝑢𝑙𝑡𝑠
, Precision =

# 𝑜𝑓 𝑓𝑎𝑢𝑙𝑡𝑠 𝑡ℎ𝑎𝑡 𝑑𝑜 𝑛𝑜𝑡 𝑖𝑚𝑝𝑎𝑐𝑡 𝑡ℎ𝑒 𝑚𝐴𝑃

# 𝑜𝑓 𝑓𝑎𝑢𝑙𝑡𝑠 𝑐𝑙𝑎𝑠𝑠𝑖𝑓𝑖𝑒𝑑 𝑎𝑠 𝑡𝑜𝑙𝑒𝑟𝑎𝑏𝑙𝑒

Case (a) SA0 

@IQIT/U1000/B1 

mAP 100%

Case (b) SA0 

@Inter_pred_top/Inter_pre

d_sliding_window/U970/B1 

mAP 1.67%
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