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Introduction



About Me
ajwallace.com

https://github.com/ajwallacemusic
Sr. Software Engineer, splice.com

Search Consultant

http://ajwallace.com
https://github.com/ajwallacemusic
http://splice.com


What We’re Gonna Build



Why?
Music and Audio are Awesome.

So is Search.

● ⅘ People listen to music using a 
streaming service.

● Nearly 60% of musicians use AI 
in production.

● 50% of US uses voice search.

● Audiobooks revenue has grown 
double digits each year this 
decade.

● Multimodal Search is the 
future.



If I can do it…



How Are We 
Gonna Build It?

With code, duh.

● Streamlit

● CLAP

● Opensearch

● Docker (docker-compose)

● PyAudio



Contrastive What Now?



CLAP
Contrastive Language-Audio 

Pretraining



Audio and text pairs are used to create a joint multimodal space.



Research 
Papers

CLAP: Learning Audio Concepts From Natural 
Language Supervision

Large-scale Contrastive Language-Audio 
Pretraining with Feature Fusion and 
Keyword-to-Caption Augmentation

https://github.com/LAION-AI/CLAP

https://huggingface.co/docs/transformers/v4.
27.2/en/model_doc/clap

https://arxiv.org/abs/2206.04769
https://arxiv.org/abs/2206.04769
https://arxiv.org/abs/2211.06687
https://arxiv.org/abs/2211.06687
https://arxiv.org/abs/2211.06687
https://github.com/LAION-AI/CLAP
https://huggingface.co/docs/transformers/v4.27.2/en/model_doc/clap
https://huggingface.co/docs/transformers/v4.27.2/en/model_doc/clap


Using It
# init ML processors/models/tokenizers

audio_classifier = pipeline(task="zero-shot-audio-classification", 

model="laion/larger_clap_music_and_speech")

model = ClapModel.from_pretrained("laion/larger_clap_music_and_speech")

processor = ClapProcessor.from_pretrained("laion/larger_clap_music_and_speech")

tokenizer = AutoTokenizer.from_pretrained("laion/larger_clap_music_and_speech")

# function to create audio embedding

def embed_audio(filepath):

   y, sr = librosa.load(filepath)

   inputs = processor(audios=y, return_tensors="pt", sampling_rate=48000)

   audio_embed = model.get_audio_features(**inputs)

   arr = audio_embed.detach().numpy()

   return arr



Building The App



Opensearch
"mappings": {

       "properties": {

           "audio_embedding": {

               "type": "knn_vector",

               "dimension": 512,

               "method": {

               "name": "hnsw",

               "space_type": "l2",

               "engine": "lucene",

                …



Streamlit Homepage
st.title("CLAP Audio Search Project")

desc = "This is a demo app showing how to implement audio search via the CLAP model"

st.write(desc)

# initialize the things

init_session_state()

menu()

set_up_audio()

init_clap()

create_search_client()



Recording & 
Indexing

if start:

   st.session_state.audio_data = []

   record_audio()

if stop:

   save_audio(filename)



Searching

if st.button("Search"):

   if st.session_state.search_type == "Vector":

       response = vector_search(query)

       display_results(response)

   elif st.session_state.search_type == "BM25":

       response = bm25_search(query)

       display_results(response)

   elif st.session_state.search_type == 

"Hybrid":

       response = hybrid_search(query)

       display_results(response)



Classifying
def classify_audio(text1, text2, audiofile):

   y, _ = librosa.load(audiofile)

   audio_classifier = st.session_state.clap_audio_classifier

   output = audio_classifier(y, candidate_labels=[text1, text2])

   return get_label_with_highest_score(output)



Audio to Audio Search
if uploaded_file is not None:

   source = uploaded_file

   st.audio(source)

else:

   source = audiofile

if st.button("Search"):

   response = audio_to_audio_search(source)

   display_results(response)



Closing



Summary
Pretty good out of the gate

Hybrid helps



Next Steps
Opensearch hosted ML model
https://opensearch.org/docs/latest/search-plugins/multimodal-search/ 

Measure Relevance
https://quepid.com/ 

Fine Tuning
Sujit Pal: https://haystackconf.com/us2022/talk-1 

https://opensearch.org/docs/latest/search-plugins/multimodal-search/
https://quepid.com/
https://haystackconf.com/us2022/talk-1


Thank You



Sources
https://github.com/ajwallacemusic/clap-demo 

Large-scale Contrastive Language-Audio Pretraining with Feature Fusion and 
Keyword-to-Caption Augmentation

CLAP: Learning Audio Concepts From Natural Language Supervision

Images: https://unsplash.com/

Statistics: https://www.ifpi.org/, https://www.musicradar.com/, https://upcity.com/, 
https://www.statista.com/ 

https://github.com/ajwallacemusic/clap-demo
https://arxiv.org/abs/2211.06687
https://arxiv.org/abs/2211.06687
https://arxiv.org/abs/2206.04769
https://unsplash.com/
https://www.ifpi.org/
https://www.musicradar.com/
https://upcity.com/
https://www.statista.com/

