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Mobile CrowdSensing (MC ki

B Recruit users with mobile devices to perform

various sensing tasks

Air Quality Sensing

K

Crowdsourced Parking
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Sparse MCS € 1ae

B MCS: a large number of workers

B Sparse MCS: sense a few and infer the rest
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Our (Non-Aligned Multi-Scale Data) \/
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S5 Challenge € taes

» How to handle multi-scale data with non-aligned

compositional relationships?

» How to effectively capture intra-scale and inter-

scale correlations?

» How to construct a lightweight and effective

model for handling multi-scale data?
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Hl Problem Formulation © taes

® Problem [Non-Aligned Multi-Scale Data Completion]:

0 Given T time slices, S different scales of data, and H*W
subareas of the finest scale size, we aim to sense data
from a limited number of subareas across different scales
and utilize this data to reconstruct complete data

(1) ~(1)
Yigjk — Yijk

min §(Y ™, Yy () :Zj:1zilzz/:1
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Workflow @ taes

Platform :. <> 585 sensors |:| sensed or inferred |:| unsensed
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Overall Structure © 1aes

7 Inputs Representation Inter-scale Outputs

0 B 1 ; Interaction
B T N T
7 73 I >

& @ @ e

scale_l ét
~ =
= =}

(Surppaquiy |

|
|
SSO[ 21BIS-1) N

Intra-scale
Interaction =

(Surppaquiy |

July 2025



Multi-scale Representation Kgidds

7 Inputs Representation Inter-scale Outputs
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Multi-scale Representation @ 1aes
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Intra-scale Interaction © 1aes
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CHINA TELECOM

Selective State Space Model
with Hardware-aware State Expansion

A
—r 7 ~ =
_— 3 —_—
= (- R —
i
ht-l I h’t
— | N
N I \ .
xt — yt
\\ Bt : Ct
\\ : 5
GPU
N D Diretize I%I t SRAM
S GPU HBM
S . Selection Mechanism
Copying Selective Copying

ovpr IEENEEN--NEEEREE ow &NNENNS-- SN
i EEEEOO0---DO0EEEE ~ OEOJOEEC-EOEEEE

Induction Heads

Perfectly solved by LTI je.g. convalutional] models that do not need to look at the actual inputs . . . . . . ! ST I:‘ D . . .

Solution

July 2025



ST-Mamba

@ taes

B Mamba is designed for sequence, insensitivity to spatial

Space-Sensitive
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Fig. 6: The structure of ST-Mamba model.
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B complexity optimization for ST-Mamba
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Inter-scale Interaction
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Cross-Mamba @ +aes

CHINA TELECOM

origin features bottlenecks
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5] Output © e

Multi-scale output
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Multi task
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5l Five typical sensing tasks Rl

B Air-Quality?
O PM25, PM10
B Weather?

OO0 Humidity, Temperature

B Traffic3
O P1, P2

1 https://nnu.geodata.cn/featureddata.html
2 https://www.kdd.org/kdd2018/kdd-cup
3 https://gitee.com/arislee/taxi-bj
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Main results

CHIMNA TELECOM
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Main results

Completion performance under two different scales
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TABLE II: Performance of different resample methods.

B Ablation Study

Method Air Weather Traffic
MSE MAE MSE MAE MSE MAE
resample method scale-adjusted+pool ~ 0.857  0.653 1.269 0.859 419.177 12.043
scale-adjusted 0.877 0673 1.292 0873 448.466 12.157
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Bl Conclusion P 1aen

B  non-aligned multi-scale data

B Framework
0 Multi-scale Data Representation(Resample, SFIM)

0 Intra-scale (ST-Mamba) Interaction and
Inter-scale (Cross-Mamba) Interaction

[0 Multi-scale viewed as multi-tasking

B [Extensive Evaluation

[0 Six typical sensing tasks (in three types)
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