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Introduction

We consider learning from non-expert human demonstrations.

Demonstrations from human user is costly and often erroneous.
Lay user’s errors are different than noise added data.
Removing entire failed trajectories discards potentially useful segments.

Preliminaries on Imitation Learning

We assume a dataset D = {τ1, . . . , τN} of N trajectories that include both op-
timal and suboptimal demonstrations, each τi = {(s1, a1), . . . , (sTi , aTi)} con-
taining state-action pairs with st ∈ S and at ∈ A. Behavior Cloning (BC) learns
a policy πθ : S → A by minimizing E(s,a)∼D[− log πθ(a|s)].

States: Two RGB images (R84×84×3), end-effector position (R3), rotation
(R4), and gripper status (R1). Actions: R7 vector with six delta end-effector
motions and a binary gripper command.

Stage 1: Behavior Cloning For Error Discovery (BED)

Penalizing inconsistent demos

Stage 2: Identifying Suboptimal Segments

Learning Subtask Feature Distribution

Subtask Evaluation Using Mahalanobis Distance

Top r subtasks are bad

Results

Consistent Reduction in False Positives

Average Success Rate Across 3 Seeds (150 Total Rollouts)

Distance as a Proxy for Quality

The distance plot reflects demonstration quality over time, with higher distances
indicating lower-quality segments.
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