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III. PROPOSED SYSTEM 
A. Overview 
The proposed platform is a cloud-based, HIPAA-compliant AI diagnostic support system. It ingests multi-modal input data 
behavioral questionnaires, electronic health records (EHRs), genetic reports, and neuro imaging and applies a cascaded 
ML pipeline to produce an ASD risk score and diagnostic recommendation. 
B. Data Modalities 

 
Fig.2. System Architecture of the ASDAI-Assisted Diagnostic Platform 

 

VI. PERFORMANCE EVALUATION 
The proposed model was evaluated on the ABIDE II dataset (N=1,114) and a private clinical dataset (N=302). Evaluation 
metrics include accuracy, sensitivity, specificity, F1-score, and AUC-ROC. Ten-fold cross-validation was employed to 
prevent over fitting. 

Table I. Performance Metrics: Proposed vs. Baseline Model. 
Metric Value (%) Baseline 

Accuracy 94.3 82.1 
Sensitivity 93.1 79.4 
Specificity 95.2 84.7 
F1-Score 93.7 81.8 

AUC-ROC 97.4 88.2 
   

V. DATAFLOW DIAGRAM 
Figure 1 presents the Data Flow Diagram (DFD) for the ASD Detection System. Patient data enters through the Data 
Collection Module, which routes inputs to specialized sub-modules. Preprocessed features are fused and passed to the 
ML Classification Engine, which outputs structured diagnostic reports, intervention plans, and progress tracking records. 
 

 
 

Fig.1. Data Flow Diagram of the Proposed ASDAI Detection System 
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VI. SYSTEM ARCHITECTURE 
The system follows an N-Tier layered architecture as depicted in Figure 2. The Presentation Layer provides web and 
mobile interfaces. The Application Layer manages API routing and authentication. The AI/ML Processing Layer contains 
the core classification and severity estimation models. The Data Management Layer integrates EHR systems with HIPAA-
compliant privacy filters. The Infrastructure Layer provides cloud hosting with disaster recovery. contributions: (1) a 
systematic review of ASD epidemiology and diagnostic standards; (2) identification of key data modalities for AI-based 
diagnosis; (3) a proposed multi-modal machine learning architecture; and (4) detailed system and data flow diagrams 
conforming to IEEE standards. 

VII. DISCUSSION 
The proposed multi-modal system outperforms single-modality baselines across all metrics. The integration of behavioral, 
genetic, and neuro imaging data provides complementary information that enhances diagnostic precision. Explainability 
modules (SHAP, LIME) were incorporated to support clinical transparency and trust. Limitations include dataset size and 
geographic diversity. 

VIII. CONCLUSION 
This paper presented a comprehensive AI- assisted frame work for ASD detection. The system integrates: (1) Behavioral 
scores from ADOS-2 and M-CHAT-R/F; (2) EHR data including developmental milestones; (3) Genetic markers (e.g., 
SHANK3, NLGN3 variants);(4) Eye-tracking and gaze data; (5) fMRI functional connectivity matrices. Each modality is 
preprocessed independently before fusion. Modal ML pipeline demonstrated state-of-the-art performance with 94.3% 
accuracy. Future work includes federated learning for privacy-preserving multi-site training, longitudinal tracking of ASD 
trajectories, and integration with tele health platforms for remote diagnostics. 
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