Scalable Location Prediction of Miners using Hierarchical Temporal Graph Attention Model In

Underground Mine ) r—

Abhay Goyalt, Sanjay Madrial, Samuel Frimpong?
1. Department of Computer Science, 2. Department of Explosives and Mining Engineering N ———
Missouri University of Science and Technology, Rolla, USA
Motivation — v _ _ _ _ . . . -
m e o i oo a. Pillar information (static fgpei';]';?des’ similar miners mobility
temperature, gas, speed, angle, ume, )
e ) o + dynamic) °
oo formnerat | b. Miner trajectory * Four components concatenated for
5 For pillar P'; a or ]ll.iI.lEI‘. ‘-1; | b - - - . - - 5
) smﬂcﬁfmﬁm ® Dyt ey ot sl embedding miner trajectory (trajectory, pillar, region,
i bt 4Dy i e ] c. lterative contrastive cluster)
- e — - mobility clustering e Loss combineg all 4 components
T s e L Pilarsrnh 4 Aggegme ke 1 || fwmmen o st smepmenss | | (., Temporal hazard-based = eVt -
® Sago mlne dlsaster[l]’ 6 dled desplte effO rtS’ with embeddings Pi”ﬂrsﬂfﬂsﬂdbﬂszm hours (depends on miner intent) (jiT atte rlption Eizr-ﬂj - ; lﬂg P(?Jt'f"MEITJt'f"LLEj ..o :?Jt?"uﬁ')
decentralized communication for scalable ] l - 4_ijpﬂ § . . -
location prediction i3 SNk ||| S mokge || & Regionattention Lottar = 3° 3 hazard,I(v = of™*%)
p T f t I Dyay t
- - - - - information intensity _ .
» Situational awareness for navigating miner —— LLg.n.;mfc;n?m ] inrormation | (=1
to safety opton K — /| corning besed chustering f. Concatenate embeddings Lregion = 3 || — AvgPool(h299)|
embeddings for all Concat current miner - -
o Scalable trajectory predictiOn pillars in region R _Mip .l-glustﬂcirl: £ g AUtOreg ressive deCOder '
. ) Geaverase e h. Trajectory prediction Lotuster = | Zm — hs, ||
Challenges & Objectives embodding Ul - )
é SaE ST Autoregressive Tﬂ:jﬂctﬂzf_‘l’ prediction
TRAJECTORY )/ | Decoder | | @l PP

- - . . ) ] ) _ L= Al‘{:t*r'uj + )\Eﬁpiﬂur + }‘3 E’I‘Egifﬂ’b + }l4‘£:fj£‘fi.._‘itﬂf‘
 Combine static information (IDs, location of pillar w.r.t. mine etc) and dynamic

Information (miner count, hazard kind, hazard intensity etc).

» Using neighbouring pillars hazard and embedding, calculate attention scores for
each neighboring pillar based on intensity. M..s. masking for serious hazards low

» Autoregressive decoder for location
prediction

* Trajectory for next time horizon (t+1)

intensity hazards for example low intensity toxic gases Future work & Conclusion
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