
Audio-visual object classification for human-robot collaboration
Alessio Xompero, Yik Lung Pang, Timothy Patten, Ahalya Prabhakar, Berk Calli, Andrea Cavallaro
{a.xompero,y.l.pang,a.cavallaro}@qmul.ac.uk, timothy.patten@uts.ed.au, 

ahalya.prabhakar@epfl.ch, bcalli@wpi.edu

4. Performance scores and challenge results (combined CCM test sets)

2. Dataset and tasks

3. IEEE ICASSP 2022 Challenge entries

Acknowledgment
This work is supported by the CHIST-ERA 

program through the project CORSMAL,

under UK EPSRC grant EP/. S031715/1 

and Swiss NSF grant 20CH21_180444.

1. Introduction
Assistive scenarios at home or workplace 

(human-to-robot handovers)

Challenges:

• varying physical properties of 

household containers

• different types and amount of contents

• hand occlusions

CORSMAL simulator (R2S) [1]:

• assessing the accuracy of the estimations

• visualizing the safeness of  human-to-robot 

handovers
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Filling type and level  classification [3][4]
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Selection of a pre-

defined filling density

CORSMAL Containers Manipulation (CCM)

1,140 configurations

3 scenarios

15 containers

3 filling types 

3 filling levels

Container mass, capacity, and dimensions estimation [4]

     

https://doi.org/10.17636/101CORSMAL1

5. Conclusion
• A framework to design audio-visual solutions for the estimation of physical properties of manipulated containers

• 5 tasks, 13 performance scores, 10 leaderboards (facilitate comparisons)

• Simulator: assessing the accuracy of the estimations & visualizing the safeness of  human-to-robot handovers

Multi-sensor setup

Container mass estimation [2][3]
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T1 T2 T3 T4 T5 Description Unit Measure Score Weight Type R2S Random Average [2] [3] [4]

● ○ ○ ○ ○ Filling level 𝜆𝑗 𝑠1 = ത𝐹1(𝜆
1, … , 𝜆𝐽, መ𝜆1, … , መ𝜆𝐽) 𝜋1 = Τ1 8 Direct ○ 37.62 33.15 - 65.73 77.40

○ ● ○ ○ ○ Filling type 𝜏𝑗 𝑠2 = ത𝐹1(𝜏
1, … , 𝜏𝐽, Ƹ𝜏1, … , Ƹ𝜏𝐽) 𝜋2 = Τ1 8 Direct ○ 24.38 23.01 - 80.72 99.13

○ ○ ● ○ ○ Capacity mL 𝛾𝑗 𝑠3 =
1
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𝕀𝑗𝑒
−𝜀𝑗(𝛾𝑗,ෝ𝛾𝑗) 𝜋3 = Τ1 8 Direct ○ 24.58 40.73 - 72.26 59.51

○ ○ ○ ● ○ Container mass g 𝑚𝑐
𝑗 𝑠4 =

1
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𝑗=1

𝐽

𝕀𝑗𝑒
−𝜀𝑗(𝑚𝑐

𝑗
, ෝ𝑚𝑐

𝑗
) 𝜋4 = Τ1 8 Direct ○ 29.42 22.06 49.64 40.19 58.78

○ ○ ○ ○ ● Width at the top mm 𝑤𝑡
𝑗 𝑠5 =

1
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𝑗=1

𝐽

𝕀𝑗𝜎1(𝑤𝑡
𝑗
, ෝ𝑤𝑡

𝑗
) 𝜋5 = Τ1 24 Direct ○ 32.33 76.89 - 69.09 80.01

○ ○ ○ ○ ● Width at the bottom mm 𝑤𝑏
𝑗 𝑠6 =

1
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𝕀𝑗𝜎1(𝑤𝑏
𝑗
, ෝ𝑤𝑏

𝑗
) 𝜋6 = Τ1 24 Direct ○ 25.36 58.19 - 59.74 76.09

○ ○ ○ ○ ● Height mm ℎ𝑗 𝑠7 =
1
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𝕀𝑗𝜎1(ℎ
𝑗 , ℎ𝑗) 𝜋7 = Τ1 24 Direct ○ 42.48 64.32 - 70.07 74.33

● ● ● ○ ○ Filling mass g 𝑚𝑓
𝑗 𝑠8 =

1
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)

𝜋8 = Τ1 8 Indirect ○ 35.06 42.31 - 70.50 65.25

● ● ● ● ● Object mass g 𝑚𝑗 𝑠9 =
1
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𝑗=1

𝐽

𝕀𝑗𝜓
𝑗 (𝑚𝑗 , ෝ𝑚𝑗) 𝜋9 = Τ1 8 Indirect ● 56.31 58.30 53.54 60.41 71.19

● ● ● ● ● Pose at delivery (mm,°) (𝛼𝑗 , 𝛽𝑗) 𝑠10 =
1
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𝐽

Δ𝑗(𝛼
𝑗 , 𝛽𝑗 , 𝜂, 𝜙) 𝜋10 = Τ1 8 Indirect ● 72.11 70.01 60.54 73.17 79.32

● ● ○ ○ ○ Joint filling type and level 𝑠11 = ത𝐹1(𝜆
1, 𝜏1, … , መ𝜆1, Ƹ𝜏1, … ) - Direct ○ 10.49 8.88 - 59.32 78.16

○ ○ ● ○ ● Container capacity and dimensions 𝑠12 = Τ𝑠3 2 + Τ(𝑠5 + 𝑠6 + 𝑠7) 6 - Direct ○ 28.99 53.60 - 69.28 68.16

● ● ● ● ● Overall score 𝑆 = ෍
𝑙=1

10

𝜋𝑙𝑠𝑙 - Indirect - 39.11 44.51 - 66.16 73.43

𝕀: indicator 

function

T: task


