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S1.1  PubMed
Searched via the NLM PubMed interface. Controlled-vocabulary terms applied as MeSH headings ([Mesh]) and free-text terms searched in title/abstract ([tiab]). The asterisk (*) is used for truncation; quotation marks for phrase searching.
Block 1 — NIRS modality:
("Spectroscopy, Near-Infrared"[Mesh] OR "near-infrared spectroscopy"[tiab] OR "near infrared spectroscopy"[tiab] OR NIRS[tiab] OR fNIRS[tiab] OR "functional near-infrared"[tiab] OR mNIRS[tiab] OR "muscle oximetry"[tiab] OR "tissue oximetry"[tiab] OR "cerebral oximetry"[tiab] OR "muscle oxygenation"[tiab] OR SmO2[tiab] OR StO2[tiab] OR TOI[tiab] OR TSI[tiab])
Block 2 — Computational approach:
("Machine Learning"[Mesh] OR "Deep Learning"[Mesh] OR "Artificial Intelligence"[Mesh] OR "Neural Networks, Computer"[Mesh] OR "machine learning"[tiab] OR "deep learning"[tiab] OR "artificial intelligence"[tiab] OR "neural network*"[tiab] OR "convolutional neural*"[tiab] OR CNN[tiab] OR RNN[tiab] OR LSTM[tiab] OR transformer[tiab] OR "support vector*"[tiab] OR SVM[tiab] OR "random forest*"[tiab] OR XGBoost[tiab] OR "gradient boost*"[tiab] OR "hidden Markov*"[tiab] OR "explainable AI"[tiab] OR XAI[tiab] OR SHAP[tiab] OR "attention mechanism"[tiab] OR "graph neural network*"[tiab])
Block 3 — Movement and exercise context:
("Movement"[Mesh] OR "Exercise"[Mesh] OR "Gait"[Mesh] OR "Rehabilitation"[Mesh] OR "Sports"[Mesh] OR "Brain-Computer Interfaces"[Mesh] OR motor[tiab] OR movement[tiab] OR gait[tiab] OR walking[tiab] OR running[tiab] OR cycling[tiab] OR exercise[tiab] OR training[tiab] OR rehabilitation[tiab] OR "motor imagery"[tiab] OR "motor execution"[tiab] OR "brain-computer interface"[tiab] OR BCI[tiab] OR "brain-machine interface"[tiab] OR neurorobotic[tiab] OR athlete*[tiab] OR sport*[tiab])
Combined search:
Block 1 AND Block 2 AND Block 3
Filters:
Humans; English; Journal Article

S1.2  Web of Science
Searched via the Clarivate Web of Science platform. Terms applied to the Topic (TS) field, which searches title, abstract, author keywords, and Keywords Plus. The asterisk (*) is used for truncation; quotation marks for phrase searching.
Block 1:
TS=("near-infrared spectroscopy" OR "near infrared spectroscopy" OR NIRS OR fNIRS OR "functional near-infrared" OR mNIRS OR "muscle oximetry" OR "tissue oximetry" OR "cerebral oximetry" OR "muscle oxygenation" OR SmO2 OR StO2 OR TOI OR TSI)
Block 2:
TS=("machine learning" OR "deep learning" OR "artificial intelligence" OR "neural network*" OR "convolutional neural*" OR CNN OR RNN OR LSTM OR transformer OR "support vector*" OR SVM OR "random forest*" OR XGBoost OR "gradient boost*" OR "hidden Markov*" OR "explainable AI" OR XAI OR SHAP OR "attention mechanism" OR "graph neural network*")
Block 3:
TS=(motor OR movement OR gait OR walking OR running OR cycling OR exercise OR training OR rehabilitation OR "motor imagery" OR "motor execution" OR "brain-computer interface" OR BCI OR "brain-machine interface" OR neurorobotic OR athlete* OR sport*)
Combined search and refinement:
Block 1 AND Block 2 AND Block 3
Refined by: Document Type = Article; Language = English

S1.3  Scopus
Searched via the Elsevier Scopus interface. Terms applied to the TITLE-ABS-KEY field, which searches title, abstract, and author keywords. The asterisk (*) is used for truncation; quotation marks for phrase searching.
Block 1:
TITLE-ABS-KEY("near-infrared spectroscopy" OR "near infrared spectroscopy" OR NIRS OR fNIRS OR "functional near-infrared" OR mNIRS OR "muscle oximetry" OR "tissue oximetry" OR "cerebral oximetry" OR "muscle oxygenation" OR SmO2 OR StO2 OR TOI OR TSI)
Block 2:
TITLE-ABS-KEY("machine learning" OR "deep learning" OR "artificial intelligence" OR "neural network*" OR "convolutional neural*" OR CNN OR RNN OR LSTM OR transformer OR "support vector*" OR SVM OR "random forest*" OR XGBoost OR "gradient boost*" OR "hidden Markov*" OR "explainable AI" OR XAI OR SHAP OR "attention mechanism" OR "graph neural network*")
Block 3:
TITLE-ABS-KEY(motor OR movement OR gait OR walking OR running OR cycling OR exercise OR training OR rehabilitation OR "motor imagery" OR "motor execution" OR "brain-computer interface" OR BCI OR "brain-machine interface" OR neurorobotic OR athlete* OR sport*)
Combined search:
Block 1 AND Block 2 AND Block 3 AND (LIMIT-TO(DOCTYPE,"ar")) AND (LIMIT-TO(LANGUAGE,"English"))

S1.4  Embase
Searched via the Elsevier Embase.com interface. Controlled-vocabulary terms applied as Emtree headings (/exp for explosion) and free-text terms searched in title/abstract (:ti,ab). The asterisk (*) is used for truncation; quotation marks for phrase searching.
Block 1:
('near infrared spectroscopy'/exp OR 'near-infrared spectroscopy':ti,ab OR 'near infrared spectroscopy':ti,ab OR NIRS:ti,ab OR fNIRS:ti,ab OR 'functional near-infrared':ti,ab OR mNIRS:ti,ab OR 'muscle oximetry':ti,ab OR 'tissue oximetry':ti,ab OR 'cerebral oximetry':ti,ab OR 'muscle oxygenation':ti,ab OR SmO2:ti,ab OR StO2:ti,ab OR TOI:ti,ab OR TSI:ti,ab)
Block 2:
('machine learning'/exp OR 'deep learning'/exp OR 'artificial intelligence'/exp OR 'artificial neural network'/exp OR 'machine learning':ti,ab OR 'deep learning':ti,ab OR 'artificial intelligence':ti,ab OR 'neural network*':ti,ab OR 'convolutional neural*':ti,ab OR CNN:ti,ab OR RNN:ti,ab OR LSTM:ti,ab OR transformer:ti,ab OR 'support vector*':ti,ab OR SVM:ti,ab OR 'random forest*':ti,ab OR XGBoost:ti,ab OR 'gradient boost*':ti,ab OR 'hidden Markov*':ti,ab OR 'explainable AI':ti,ab OR XAI:ti,ab OR SHAP:ti,ab OR 'attention mechanism':ti,ab OR 'graph neural network*':ti,ab)
Block 3:
('movement (physiology)'/exp OR 'exercise'/exp OR 'gait'/exp OR 'rehabilitation'/exp OR 'sport'/exp OR 'brain computer interface'/exp OR motor:ti,ab OR movement:ti,ab OR gait:ti,ab OR walking:ti,ab OR running:ti,ab OR cycling:ti,ab OR exercise:ti,ab OR training:ti,ab OR rehabilitation:ti,ab OR 'motor imagery':ti,ab OR 'motor execution':ti,ab OR 'brain computer interface':ti,ab OR BCI:ti,ab OR 'brain machine interface':ti,ab OR neurorobotic:ti,ab OR athlete*:ti,ab OR sport*:ti,ab)
Combined search and limits:
Block 1 AND Block 2 AND Block 3 AND [humans]/lim AND [english]/lim AND [article]/lim

S1.5  IEEE Xplore
Searched via the IEEE Xplore Digital Library Command Search interface. IEEE Xplore does not use a controlled vocabulary; all terms applied to the Document Title, Abstract, and Author Keywords (Indexing Terms). Truncation is supported with the asterisk (*); quotation marks for phrase searching. Note that IEEE Xplore has a limit on the number of OR operators per query, which may require splitting Block 2 into two sub-blocks combined with OR if the platform returns a syntax error.
Block 1:
("All Metadata":"near-infrared spectroscopy" OR "All Metadata":"near infrared spectroscopy" OR "All Metadata":NIRS OR "All Metadata":fNIRS OR "All Metadata":"functional near-infrared" OR "All Metadata":mNIRS OR "All Metadata":"muscle oximetry" OR "All Metadata":"tissue oximetry" OR "All Metadata":"cerebral oximetry" OR "All Metadata":"muscle oxygenation" OR "All Metadata":SmO2 OR "All Metadata":StO2 OR "All Metadata":TOI OR "All Metadata":TSI)
Block 2:
("All Metadata":"machine learning" OR "All Metadata":"deep learning" OR "All Metadata":"artificial intelligence" OR "All Metadata":"neural network*" OR "All Metadata":"convolutional neural*" OR "All Metadata":CNN OR "All Metadata":RNN OR "All Metadata":LSTM OR "All Metadata":transformer OR "All Metadata":"support vector*" OR "All Metadata":SVM OR "All Metadata":"random forest*" OR "All Metadata":XGBoost OR "All Metadata":"hidden Markov*" OR "All Metadata":"explainable AI" OR "All Metadata":XAI OR "All Metadata":SHAP OR "All Metadata":"attention mechanism" OR "All Metadata":"graph neural network*")
Block 3:
("All Metadata":motor OR "All Metadata":movement OR "All Metadata":gait OR "All Metadata":walking OR "All Metadata":running OR "All Metadata":cycling OR "All Metadata":exercise OR "All Metadata":rehabilitation OR "All Metadata":"motor imagery" OR "All Metadata":"motor execution" OR "All Metadata":"brain-computer interface" OR "All Metadata":BCI OR "All Metadata":neurorobotic OR "All Metadata":athlete* OR "All Metadata":sport*)
Combined search and refinement:
Block 1 AND Block 2 AND Block 3
Refined by: Content Type = Journals; Publication Year = all

S1.6  Cochrane Library
Searched via the Wiley Cochrane Library interface, including the Cochrane Database of Systematic Reviews (CDSR) and the Cochrane Central Register of Controlled Trials (CENTRAL). MeSH terms applied with explosion ([mh]); free-text terms applied in title, abstract, and keywords ([:ti,ab,kw]).
Block 1:
([mh "Spectroscopy, Near-Infrared"] OR "near-infrared spectroscopy":ti,ab,kw OR "near infrared spectroscopy":ti,ab,kw OR NIRS:ti,ab,kw OR fNIRS:ti,ab,kw OR "muscle oximetry":ti,ab,kw OR "tissue oximetry":ti,ab,kw OR "cerebral oximetry":ti,ab,kw OR "muscle oxygenation":ti,ab,kw OR SmO2:ti,ab,kw OR StO2:ti,ab,kw OR TOI:ti,ab,kw OR TSI:ti,ab,kw)
Block 2:
([mh "Machine Learning"] OR [mh "Deep Learning"] OR [mh "Artificial Intelligence"] OR [mh "Neural Networks, Computer"] OR "machine learning":ti,ab,kw OR "deep learning":ti,ab,kw OR "artificial intelligence":ti,ab,kw OR "neural network*":ti,ab,kw OR CNN:ti,ab,kw OR LSTM:ti,ab,kw OR transformer:ti,ab,kw OR "support vector*":ti,ab,kw OR SVM:ti,ab,kw OR "random forest*":ti,ab,kw)
Block 3:
([mh "Movement"] OR [mh "Exercise"] OR [mh "Gait"] OR [mh "Rehabilitation"] OR [mh "Sports"] OR [mh "Brain-Computer Interfaces"] OR motor:ti,ab,kw OR movement:ti,ab,kw OR gait:ti,ab,kw OR exercise:ti,ab,kw OR rehabilitation:ti,ab,kw OR "motor imagery":ti,ab,kw OR BCI:ti,ab,kw OR athlete*:ti,ab,kw OR sport*:ti,ab,kw)
Combined search:
Block 1 AND Block 2 AND Block 3


