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0C4V>D@03<5=BV2 =0 A5@25@ 7 V=B5@20;>< >4=0-420 A5:C=48. �>65= D@03<5=B 
?5@540єBPAS G5@57 WebSocket 7'є4=0==S 4> Audio Processor =0 A5@25@=V9 
AB>@>=V, S:89 @>7<VICє 9>3> 2 G5@3C 4;S >1@>1:8. STT Service 28BS3Cє D@03<5=B8 
7 G5@38 B0 28:>=Cє @>7?V7=020==S <>2;5==S 7 28:>@8AB0==S< <>45;V Whisper. 
$57C;PB0B @>7?V7=020==S C 283;S4V partial transcript =5309=> =04A8;0єBPAS =0704 
4> :;Vє=B0 4;S 2V4>1@065==S :>@8ABC20G52V, I> 70157?5GCє 5D5:B @>1>B8 2 
@50;P=><C G0AV. 
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�V03@0<0 :><?>=5=BV2 =0 @8A.3 ?@54AB02;Sє <>4C;P=C >@30=V70FVR 
?@>3@0<=>3> 70157?5G5==S 7 284V;5==S< ;>3VG=8E 1;>:V2 B0 WE=VE V=B5@D59AV2 
270є<>4VW.  

  

 
$8A. 3 �V03@0<0 :><?>=5=BV2: <>4C;P=0 >@30=V70FVS B0 V=B5@D59A8 

 

�;>: NLP Pipeline @50;V7Cє :>=25є@=C >1@>1:C B5:AB>28E 40=8E 7 
?>A;V4>2=8< 70AB>AC20==S< @V7=8E 0;3>@8B<V2 0=0;V7C. �><?>=5=B8 :>=25є@0 
2:;RG0RBP B>:5=V70B>@ 4;S @>718BBS B5:ABC =0 5;5<5=B0@=V >48=8FV, 5:AB@0:B>@ 
?C=:BV2 4V9  =0 107V <>45;V ?>A;V4>2=>3> <0@:C20==S, 45B5:B>@ ?8B0=P G5@57 
:;0A8DV:0FVR @5G5=P, 5:AB@0:B>@ @VH5=P 7 0=0;V7>< <>40;P=>ABV B0 :>=B5:ABC. 
 >4C;P=0 0@EVB5:BC@0 :>=25є@0 4>72>;Sє 4>4020B8 =>2V B8?8 0=0;V7C 157 
<>48DV:0FVW VA=CRG8E :><?>=5=BV2. 

LLM Service 70157?5GCє V=B5@D59A 4> 25;8:8E <>2=8E <>45;59 7 
?V4B@8<:>R @V7=8E ?@>20945@V2. �><?>=5=B 2:;RG0є :;Vє=B0 4;S ;>:0;P=>W 
<>45;V G5@57 Ollama, 0;PB5@=0B82=>3> :;Vє=B0 4;S OpenAI API C 28?04:C 
2V4ACB=>ABV ;>:0;P=8E @5AC@AV2, =01V@ H01;>=V2 ?@><?BV2 4;S B8?>28E 70240=P 
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35=5@0FVW, ?0@A5@ 2V4?>2V459 4;S 28BS3C20==S AB@C:BC@>20=>W V=D>@<0FVW 7 
735=5@>20=>3> B5:ABC. Intervention Engine <VAB8BP :><?>=5=B8 4;S 45B5:FVW 
B@8335@V2 V=B5@25=FV9 =0 >A=>2V 0=0;V7C :>=B5:ABC 7CAB@VGV, =01V@ ?@028; 4;S 
287=0G5==S B8?C ?V4:07:8 2V4?>2V4=> 4> A8BC0FVW, <5E0=V7< rate limiting 4;S 
:>=B@>;R G0AB>B8 35=5@0FVW ?>2V4><;5=P.  >4C;P 70157?5GCє 10;0=A <V6 
:>@8A=VABR ?V4:07>: B0 @878:>< 2V42>;V:0==S CG0A=8:V2 7CAB@VGV. LLM Service 
28:;8:0єBPAS 70 ?>B@518 4;S AB2>@5==S ?@8@>4=><>2=>3> :>=B5=BC 
V=B5@25=FV9. $57C;PB0B8 2AVE >1@>1>: ?>25@B0RBPAS G5@57 WebSocket Server 
=0704 4> :;Vє=BAP:>3> V=B5@D59AC.  

$50;V70FVS :;RG>28E :><?>=5=BV2 

�;Vє=BAP:89 <>4C;P 70157?5GCє 70E>?;5==S 0C4V>A83=0;C 7 <V:@>D>=0, 
?>?5@54=R >1@>1:C B0 ?5@540GC =0 A5@25@ G5@57 WebSocket 7 <V=V<0;P=>R 
;0B5=B=VABR. Pipeline ?>1C4>20=> =0 107V Web Audio API, I> 4>72>;Sє ?@0FR20B8 
7 0C4V> 157?>A5@54=P> C 1@0C75@V. �0E>?;5==S 74V9A=RєBPAS G5@57 
navigator.mediaDevices.getUserMedia 7 ?0@0<5B@0<8 sampleRate: 24000, 
channelCount: 1 (<>=>) B0 echoCancellation: true 4;S CAC=5==S 72>@>B=>3> 729S7:C 
2V4 48=0<V:V2. 

"1@>1:C A83=0;C 28:>=Cє AudioWorklet, S:89 ?@0FRє 2 >:@5<><C 
28A>:>?@V>@8B5B=><C ?>B>FV, 30@0=BCRG8 2V4ACB=VABP ?5@5@820=P ?@8 
=020=B065==V >A=>2=>3> UI-?>B>:C. PCMWorkletProcessor ?5@5B2>@Rє Float32 C 
16-@>7@S4=89 PCM (Int16Array), 70AB>A>2Cє clamping 4;S 70?>1V30==S F8D@>2><C 
?5@520=B065==R B0 28:>@8AB>2Cє Transferable Objects 4;S ?5@540GV 1CD5@V2 157 
:>?VR20==S. �C4V>?>BV: @>71820єBPAS =0 A53<5=B8 B@820;VABR 132 A5:C=48 V 
?5@540єBPAS 1V=0@=8<8 WebSocket-D@59<0<8 7 :0AB><=8< 703>;>2:>< 
(timestamp, ?@0?>@FV 4V03=>AB8:8), I> 5:>=><8BP 1;87P:> 30% ?@>?CA:=>W 
740B=>ABV ?>@V2=S=> 7 Base64.  5E0=V7< backpressure 040?B82=> ?@>?CA:0є 
:04@8 ?@8 ?5@520=B065==V <5@56V 4;S C=8:=5==S =0:>?8G5==S 70B@8<:8. 

%5@25@=89 STT-<>4C;P ?>1C4>20=89 =0 Faster-Whisper small 7 CTranslate2 
inference pool.  >45;P 7020=B06CєBPAS =0 GPU ?@8 AB0@BV G5@57 FastAPI startup 
handler V7 singleton-?0B5@=><; @575@2=89 20@V0=B 4 CPU 7 INT8-:20=BC20==S<. 
Audio buffer 0:C<C;Rє 0.531 A 0C4V>, 0 Silero VAD 287=0G0є ?0C78 <>2;5==S, 
D>@<CRG8 A53<5=B8 70 @50;P=8<8 <560<8 28A;>2;R20=P. Pipeline 
>@30=V7>20=> S: queue-based A8AB5<C: WebSocket jobs =04E>4SBP C bounded 
asyncio.Queue, worker pool ?5@540є chunks 4> Faster-Whisper, @57C;PB0B8 G5@57 
callback A?@S<>2CRBPAS 4> NLP-<>4C;S 01> 715@V30RBPAS 2 107V. Memory 
management 2:;RG0є torch.cuda.empty_cache, 0 backpressure :>=B@>;RєBPAS 
G5@57 queue.maxsize B0 rate limiting. 

NLP-:>=25є@ ?5@5B2>@Rє B@0=A:@8?B8 =0 AB@C:BC@>20=V @57C;PB0B8 G5@57 
A53<5=B0FVR, V=D5@5=A B0 :5@C20==S :>=B5:AB><. $5G5==S B>:5=V7CRBPAS B0 
=>@<0;V7CRBPAS ?5@54 ?5@540G5R 4> fine-tuned <>45;V DistilBERT, S:0 :;0A8DV:Cє 
?C=:B8 4V9 (?>@V3 4>2V@8 ≈ 0.8), 70?8B0==S B0 @VH5==S.  5=5465@ :>=B5:ABC 
?V4B@8<Cє :>27=5 2V:=> =04 >AB0==V<8 E28;8=0<8 @>7<>28, 2V4AB56CRG8 
2V4:@8BV ?8B0==S B0 7304:8 CG0A=8:V2. �:AB@0:FVS 28:>=02FV2 @50;V7>20=0 G5@57 
NER C ?>є4=0==V 7 @53C;S@=8<8 28@070<8, 454;09=8 287=0G0RBPAS G0A>28<8 
?0@A5@0<8, ?@V>@8B5B=VABP 4 @0=6C20==S< 70 :;RG>28<8 A;>20<8. �5B5:B>@ 
?8B0=P ?>є4=Cє 52@8AB8G=V A83=0;8 (?8B0;P=V A;>20, ?C=:BC0FVS) 7 =02G5=>R 
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<>45;;R, 0 5:AB@0:B>@ @VH5=P @503Cє =0 <0@:5@8 «28@VH5=>», «?>3>465=>», 
«4><>2;5=>» 7 :;0A8DV:0FVєR 70 B8?0<8. %53<5=B0B>@ B5< 70AB>A>2Cє TextTiling 
4;S 28S2;5==S <56 ?5@5E>4C <V6 B5<0<8 >13>2>@5==S. 

LLM V=B53@>20=89 S: fallback G5@57 Ollama 4;S ;>:0;P=>3> V=D5@5=AC B0 
OpenAI API 4;S A:;04=8E 28?04:V2. ,01;>==0 ?@><?B-V=65=5@VS 7 B5<?5@0BC@>R 
0.3, :5HC20==S B0 >1<565==S G0AB>B8 70157?5GCRBP 45B5@<V=>20=V @57C;PB0B8. 
�030;P=0 ?>A;V4>2=VABP >1@>1:8: B@0=A:@8?B ² A53<5=B0FVS ² V=D5@5=A 
DistilBERT ² 52@8AB8:8 ² >=>2;5==S :>=B5:ABC ² AB@C:BC@>20=89 @57C;PB0B. 

$>7@>1:0 :>@8ABC20FP:>3> V=B5@D59AC 
�>@8ABC20FP:89 V=B5@D59A 28ABC?0є :@8B8G=8< :><?>=5=B>< A8AB5<8 

040?B82=>3> 0A8AB5=B0 >=;09=-7CAB@VG59, >A:V;P:8 A0<5 G5@57 =P>3> CG0A=8:8 
270є<>4VRBP 7 @57C;PB0B0<8 >1@>1:8 0C4V>?>B>:C B0 >B@8<CRBP ?@>0:B82=V 
?V4:07:8 2 @50;P=><C G0AV. #@>є:BC20==S V=B5@D59AC 107C20;>AS =0 ?@8=F8?0E 
<V=V<0;V7<C B0 :>3=VB82=>W 5D5:B82=>ABV, 45 :>65= 5;5<5=B <0є GVB:5 
DC=:FV>=0;P=5 ?@87=0G5==S 157 AB2>@5==S 2V7C0;P=>3> HC<C. 

 

 
$8A. 4 �030;P=89 283;S4 V=B5@D59AC A8AB5<8 

 

%8AB5<0 @50;V7>20=0 S: 251-4>40B>:, I> ?@0FRє 157?>A5@54=P> 2 
1@0C75@V :>@8ABC20G0 157 =5>1EV4=>ABV 2AB0=>2;5==S 4>40B:>2>3> ?@>3@0<=>3> 
70157?5G5==S. !0 @8A.4 ?@54AB02;5=> 7030;P=89 283;S4 V=B5@D59AC A8AB5<8 2 
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?@>F5AV 0:B82=>W 7CAB@VGV. $>1>G89 ?@>ABV@ @>74V;5=> =0 42V >A=>2=V >1;0ABV: ;V20 
G0AB8=0 2V42545=0 ?V4 B5@<V=0;P=5 2V:=> 7 ;>30<8 A8AB5<8 4;S <>=VB>@8=3C 
?@>F5AV2 >1@>1:8, ?@020 G0AB8=0 <VAB8BP >A=>2=C @>1>GC >1;0ABP 7 ?0=5;;R 
4V0;>3C B0 2V7C0;P=8< V=48:0B>@>< 0:B82=>ABV C 283;S4V :>;0.  

*5=B@0;P=8< 5;5<5=B>< V=B5@D59AC 28ABC?0є ?0=5;P G0BC 7 703>;>2:>< 
"�A8AB5=B >=;09=-7CAB@VG59" B0 V=48:0B>@>< 0:B82=>3> 70?8AC. #>2V4><;5==S 
2V7C0;P=> 48D5@5=FV9>20=V 70 B8?>< 2V4?@02=8:0: @5?;V:8 :>@8ABC20G0 
2V4>1@060RBPAS C A8=VE 1C;P10H:0E A?@020, B>4V S: 2V4?>2V4V 0A8AB5=B0 <0RBP 
A2VB;>-AV@89 D>= 7;V20. &@0=A:@8?B D>@<CєBPAS 2 @50;P=><C G0AV 7 
02B><0B8G=8< 284V;5==S< 28BS3=CB8E ?C=:BV2 4V9 157?>A5@54=P> 2 B5:ABV 
4V0;>3C. !0 ?@54AB02;5=><C A:@V=H>BV 284=> ?@8:;04 02B><0B8G=>W 5:AB@0:FVW 
B@P>E 70240=P 7 >13>2>@5==S B0 ?>40;PH5 ?@87=0G5==S 28:>=02FV2 G5@57 
4V0;>3>289 V=B5@D59A. 

 5E0=V7< ?@>0:B82=8E V=B5@25=FV9 @50;V7>20=> G5@57 A8AB5<C toast-
=>B8DV:0FV9 C ?@02><C 25@E=P><C :CBV 5:@0=C. �>;V@ ;V2>W <56V ?>2V4><;5==S 
2V4>1@060є ?@V>@8B5B: 75;5=89 4;S V=D>@<0FV9=8E ?V4:07>:, 6>2B89 4;S 
@5:><5=40FV9, G5@2>=89 4;S 206;828E ?>?5@5465=P. #>2V4><;5==S 
02B><0B8G=> 7=8:0RBP G5@57 ?'SB=04FSBP A5:C=4, 0 G5@30 >1<565=0 B@P><0 
>4=>G0A=8<8 =>B8DV:0FVS<8 4;S 70?>1V30==S ?5@520=B065==R 5:@0=C. !86=S 
G0AB8=0 ?0=5;V <VAB8BP :=>?:8 C?@02;V==S: ?0C70 70?8AC, 0:B82=0 :=>?:0 70?8AC, 
=0;0HBC20==S B0 5:A?>@B @57C;PB0BV2. #0=5;P =0;0HBC20=P 2:;RG0є @>74V;8 
4;S :>=DV3C@0FVW 0C4V>?0@0<5B@V2, 281>@C <>28 @>7?V7=020==S, =0;0HBC20==S 
?>@>3C 2?52=5=>ABV B0 C?@02;V==S G0AB>B>R V=B5@25=FV9. �:A?>@B ?V4B@8<Cє 
D>@<0B8 PDF, Markdown, JSON B0 A?5FV0;V7>20=V D>@<0B8 4;S Jira 01> Trello. 

�>A;V465==S =0 @50;P=8E 40=8E 
�0;V40FVS =0 @50;P=8E 70?8A0E 7CAB@VG59 4 >AB0==V9 5B0? ?5@54 28E>4>< 

C ?@>4C:B82=5 A5@54>28I5. !01V@ 40=8E 2:;RG0є :>=B@>;P>20=V ABC4V9=V A5AVW B0 
70?8A8 7 Zoom, I>1 A8AB5<0 10G8;0 V B8HC, V HC<, V >4=>G0A=8E <>2FV2, V HC<8 
:;02V0BC@/:V<=0B, V 0@B5D0:B8 AB8A=5==S 01> <5@56V. 

AMI Meeting Corpus [7] =040є ?9SB=04FSBP 2V4@V7:V2 (5315 E28;8=) V7 
<>7:>28E HBC@<V2, ?@575=B0FV9 B0 48A:CAV9 7 ?5@5B8=0<8, 7 GVB:8<8 <VB:0<8 
<>2FV2 V 5B0;>==8<8 B@0=A:@8?B0<8 4;S B>G=>ABV. ->1 70E>?8B8 B8?>2V 
C<>28=8 :>@8ABC20GV2, 70?8A0=> 45ASBP V<VB>20=8E 7CAB@VG59 Zoom V7 B8?>28<8 
30@=VBC@0<8, 5E>-:><?5=A0FVєR, HC<0<8 AB8A=5==S B0 7<V==8< @V2=5< 72C:C. 
!01V@ 40=8E B0:>6 20@VRє :V;P:VABP CG0A=8:V2 4 2V4 4V0;>3V2 4> 3@C? 4> 45ASB8 
;R459 4 I>1 >FV=8B8 453@040FVR ?@8 7@>AB0==V A:;04=>ABV. Whisper (@50;V70FVS 
faster-whisper) ?>:07Cє AB01V;P=C :@82C ?>3V@H5==S 70 @V7=8E 0:CAB8G=8E C<>2. 
+8ABV H<0B:8 =0 NVIDIA RTX 3060 40RBP 3.8% WER, I> 2V4?>2V40є >?C1;V:>20=8< 
107>28< @57C;PB0B0<. ,C< >DVAC 71V;PHCє WER 4> 5.2%, 0 >4=>G0A=0 <>20 4 4> 
6.7% G5@57 =5287=0G5=VABP <56 <>2FV2. �0B5=B=VABP inference 1;87P:> 900 <A =0 
3-A5:C=4=89 D@03<5=B. �0@V0FVS ;0B5=B=>ABV <0;0 (~40 <A), B><C B@0=A;SFVS 
70;8H0єBPAS :>=A8AB5=B=>R. �5B0;P=V @57C;PB0B8 B5ABC20==S A8AB5<8 
@>7?V7=020==S <>2;5==S 2 @V7=8E C<>20E ?@54AB02;5=> 2 B01;8FV 1. !0 @8A.5 
;V=V9=89 3@0DV: ?>:07Cє 70;56=VABP WER B0 ;0B5=B=>ABV 2V4 C<>2 70?8AC. �84=> 
S: ?>3V@HCRBPAS >1842V <5B@8:8 ?@8 CA:;04=5==V C<>2. �:AB@0:FVS ?C=:BV2 4V9, 
?8B0=P V @VH5=P >FV=RєBPAS 70 precision, recall B0 F1. Action items <0RBP precision 
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0.87 V recall 0.84 (F1=0.855), B>1B> 1V;PHVABP 28S2;5=8E 70240=P є @50;P=8<8, 0 
1V;PHVABP 45:;0@0FV9 4V9 7=0E>4SBPAS, =02VBP S:I> 45S:V =5?@S<V 2B@0G0RBPAS. 

 

&01;8FS 1 

$57C;PB0B8 @>7?V7=020==S <>28 =0 B5AB>2><C =01>@V 
'<>20 WER (%) �0B5=B=VABP (<A) RTF 

+8AB5 0C4V> 3.8 890 0.52 

�53:89 HC< 5.2 920 0.54 

"4=>G0A=V <>2FV 6.7 950 0.58 

 

 
$8A. 5 �V=V9=89 3@0DV: 70;56=>ABV WER B0 ;0B5=B=>ABV 2V4 C<>2 70?8AC 

 

�5B5:B>@ ?8B0=P: precision 0.92, recall 0.89 (F1=0.905) 4 70?8B0;P=VABP 
70;8H0єBPAS 2V4=>A=> >G5284=>R, B>4V S: 28S2;5==S @VH5=P =09A:;04=VH5 
(precision 0.81, recall 0.78, F1=0.795), 1> @VH5==S G0AB> D>@<C;RRBPAS S: 
:>=A5=ACA=V C73>465==S. 

 

&01;8FS 2 

 5B@8:8 28BS30==S AB@C:BC@>20=>W V=D>@<0FVW 
&8? Precision Recall F1 

Action items 0.87 0.84 0.855 

Questions 0.92 0.89 0.905 

Decisions 0.81 0.78 0.795 

 

*V @57C;PB0B8 ?5@528ICRBP rule-based ?V4E>48 7 @53C;S@=8<8 28@070<8 
B0 :;RG>28<8 A;>20<8, 45 precision action item =5 ?5@528IC202 0.63, 0 recall 4 

0.58 G5@57 C@07;82VABP 4> <>2=8E 20@V0FV9 B0 :>=B5:ABC. 
!0 @8A.6 3@C?>20=0 AB>2?G8:>20 4V03@0<0 4;S NLP <5B@8: ?>:07Cє 

?>@V2=S==S Precision, Recall B0 F1 4;S B@P>E B8?V2 ACB=>AB59. !09:@0I0 B>G=VABP 
C Questions (F1=0.905), =093V@H0 C Decisions (F1=0.795). �=0;V7 ?><8;>: ?>:07Cє 
70:>=><V@=>ABV. )81=>?>78B82=V ?C=:BV2 4V9 G0AB> F5 7030;P=V ?@>?>78FVW G8 
3V?>B5B8G=V D>@<C;R20==S 157 =0<V@C 4VSB8 (« >65<> ?>3;S=CB8, S: 
>?B8<V7C20B8 70?8B8 4> 1078»). )81=>=530B828 28=8:0RBP, :>;8 70240==S 
@>7?>4V;5=5 <V6 :V;P:><0 @5?;V:0<8 01> 28@065=5 =5?@S<> («+0A 2V43C:C API 
=5?>:>WBP» ² «&0:, 40209B5 282G8<> F5»). /:I> S2=> =5 707=0G5=> 28:>=02FS, 
<>45;P <>65 ?@>?CAB8B8 7040GC. 
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$8A. 6 �@C?>20=0 AB>2?G8:>20 4V03@0<0 4;S NLP <5B@8: 

 

#8B0==S ?><8;:>2> DV:ACRBPAS, :>;8 945BPAS ?@> @8B>@8G=C D@07C («)V10 
=5 >G5284=>, I> =0< ?>B@V1=V :@0IV B5AB8?») 01> ?>2V4><;5==S ?@> 70?8B 
(«�>=0 70?8B0;0, G8 <8 7025@H8;8»); E81=>=530B828 B@0?;SRBPAS 2 
=528@VH5=8E @5G5==SE («�82;RAS, G><C 70B@8<:0 7@>A;0») 01> 2 4>238E 
:>=AB@C:FVSE, 45 ?8B0;P=0 V=B>=0FVS 70<0A:>20=0. 

�>4>25 ?5@5<8:0==S <>28, 60@3>=, 01@52V0BC@8 B0 B5E=VG=V B5@<V=8 
71V;PHCRBP A:;04=VABP. Whisper A?@02;SєBPAS 7 C:@0W=AP:>-0=3;V9AP:>-

@>AV9AP:8<8 7<VHC20==S<8 7024S:8 <C;PB8:><?>=5=B=><C =02G0;P=><C 
:>@?CAC, 0;5 B>G=VABP ?040є 4;S @V4:VA=8E ?0@ <>2. NLP-<>45;V, =02G5=V =0 
7030;P=><C 0=3;><>2=><C :>@?CAV, 3C1;SBPAS C B5E=VG=8E B5@<V=0E; ?>B@V1=5 
4><5==5 4>=02G0==S [15]. 

�=0G5==S ?>@>3V2 =0;0HB>2CRBPAS 2V4?>2V4=> 4> AF5=0@VR. /:I> 
?@>?CI5=5 70240==S 4>@>6G5 70 7092V A?>2VI5==S, 7=86Cє<> ?>@V3 action-item 

7 0.7 4> 0.6 4 recall 7@>AB0є =0 ≈5 ?.?., 0 precision ?040є =0 ≈3 ?.?. /:I> ?>B@V1=> 
<V=V<V7C20B8 2B@CG0==S, ?V428ICє<> ?>@V3 4> 0.8. 

LLM-?@><B8 4>?>2=5=V ?@8:;040<8, V=AB@C:FVS<8 V3=>@C20B8 3V?>B5B8G=V 
?@>?>78FVW B0 ?@>E0==S< ?>25@=CB8 >FV=:C 2?52=5=>ABV; 2V4?>2V4V ?@82>4SBPAS 
4> JSON-AE5<8, B5<?5@0BC@0 70;8H0єBPAS 0.3 4;S 45B5@<V=V7<C. �;S Voice Activity 
Detection :@V< ?>G0B:>2>W GCB;82>ABV 0.5 28:>@8AB>2CRBPAS 7=0G5==S 0.1 C 
HC<=8E :V<=0B0E (65@B2CєBPAS H284:8< 28S2;5==S<) B0 0.7 A ?0C78 ?VA;S <>28; 
C H284:8E >13>2>@5==SE ?0C7C <>6=0 7<5=H8B8 4> 0.5 A, 0 2 ?>2V;P=8E 4 

71V;PH8B8 4> 1 A. 
*V @57C;PB0B8 ?V4B25@46CRBP, I> A8AB5<0 4>AS30є 3>B>2=>ABV 4> 

@>73>@B0==S, 2>4=>G0A 28S2;SRG8 =0?@S<:8 4;S ?>:@0I5=P: =0AB@>9:0 
?>@>3V2, 4><5==0 040?B0FVS B0 ?@><B-V=65=5@VS. "A>1;82> ?5@A?5:B82=8<8 
=0?@S<:0<8 ?>40;PH>3> @>728B:C є V=B53@0FVS <5E0=V7<V2 0:B82=>3> =02G0==S 
4;S 02B><0B8G=>3> ?>:@0I5==S <>45;59 =0 >A=>2V 72>@>B=>3> 729S7:C 2V4 
:>@8ABC20GV2, 0 B0:>6 @>7H8@5==S ?V4B@8<:8 1030B><>2=8E AF5=0@VW2 7CAB@VG59.  

#>@V2=S==S 7 VA=CRG8<8 @VH5==S<8 

�;S 25@8DV:0FVW :>=:C@5=B>A?@><>6=>ABV @>7@>1;5=C A8AB5<C ?>@V2=S=> 7 
?@>2V4=8<8 :><5@FV9=8<8 0=0;>30<8  Otter.ai [11] B0 Fireflies.ai [10]. #>@V2=S==S 
?@>2>48;>AS 70 :@8B5@VS<8 DC=:FV>=0;P=>ABV, ?@820B=>ABV B0 <>2=>W ?V4B@8<:8 
B01;8FS 3. �=0;V7 ?>:07Cє, I> E>G0 :><5@FV9=V ?@>4C:B8 <0RBP ?5@52038 2 
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V=B53@0FVW 7 :0;5=40@S<8 B0 <>1V;P=8<8 ?;0BD>@<0<8, @>7@>1;5=0 A8AB5<0 
709<0є C=V:0;P=C =VHC 7024S:8 =87FV D0:B>@V2. 

#>-?5@H5, ;>:0;P=VABP B0 ?@820B=VABP 0@EVB5:BC@8 4>72>;Sє @>73>@B0B8 
@VH5==S =0 2;0A=8E A5@25@0E >@30=V70FVW 157 ?5@540GV 40=8E C E<0@C, I> є 
:@8B8G=8< 4;S DV=0=A>28E B0 <548G=8E CAB0=>2 [15]. #>-4@C35, 2?@>20465=0 
A8AB5<0 ?@>0:B82=>W D0A8;VB0FVW =040є V=B5;5:BC0;P=V ?V4:07:8 157?>A5@54=P> 
?V4 G0A 7CAB@VGV, I> 2V4@V7=Sє WW 2V4 A5@2VAV2, S:V >1<56CRBPAS ;8H5 
4>:C<5=BC20==S< ?>4V9. #>-B@5Bє, 3;81>:0 ;>:0;V70FVS 70157?5GCє ?>2=>FV==C 
?V4B@8<:C C:@0W=AP:>W <>28 B0 @>7?V7=020==S :>4-<V:AC (code-switching), I> є 
45DVF8B=8< DC=:FV>=0;>< =0 3;>10;P=><C @8=:C. &0:8< G8=><, @>7@>1;5=5 
@VH5==S є 5D5:B82=>R 0;PB5@=0B82>R :><5@FV9=8< A5@2VA0< 4;S :><0=4, I> 
?@V>@8B57CRBP 157?5:C 40=8E B0 A?5FV0;V7>20=89 DC=:FV>=0; D0A8;VB0FVW. 

 

&01;8FS 3 

#>@V2=S;P=89 0=0;V7 A8AB5< ?V4B@8<:8 >=;09=-7CAB@VG59 

�@8B5@V9 $>7@>1;5=0 
A8AB5<0 

Otter.ai Fireflies.ai 

&@0=A:@8?FVS 2 
@50;P=><C G0AV 

B0: B0: B0: 

�8S2;5==S 7040G B0: B0: B0: 
�8S2;5==S 
70?8B0=P/@VH5=P 

B0: >1<565=> =V 

#@>0:B82=V ?V4:07:8 B0: !V =V 
#V4B@8<:0 
C:@0W=AP:>W <>28 

B0: >1<565=> =V 

�>:0;P=5 
@>73>@B0==S 

B0: !V =V 

�V4:@8B89 :>4 B0: !V =V 
 >1V;P=89 4>40B>: =V B0: B0: 
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Summary. The paper presents the architecture and implementation of an adaptive online meeting 

assistant capable of automatic speech recognition, semantic dialogue analysis, and proactive hint 

generation in real time. The system is built on a microservice architecture with streaming audio 

processing and ensures end-to-end latency from speech to transcript display of no more than two 

seconds. The speech recognition module is implemented using Faster-Whisper with INT8 

quantization via CTranslate2 and Silero VAD voice activity detection, on clean. The NLP pipeline 

based on fine-tuned DistilBERT performs automatic extraction of action items, questions, and 

decisions from meeting transcripts. The proactive intervention module integrates heuristic rules 

with large language models via Ollama/OpenAI API to generate contextual suggestions for 

participants during discussions. Experimental validation was conducted on AMI Meeting Corpus 

recordings and simulated Zoom sessions. A comparative analysis with commercial counterparts 

Otter.ai and Fireflies.ai confirmed the uniqueness of the solution in terms of proactive facilitation 

support, on-premise deployment capability, and full Ukrainian language support. 

Keywords: adaptive meeting assistant; speech recognition; Whisper; natural language processing; 

DistilBERT; action item extraction; proactive interventions; microservice architecture; real-time 

processing; WebSocket. 

  


