
OKGems: GENI-Federated 
Multimodal Cyber-Physical System

PIs: Xiaolin (Andy) Li, Nazanin Rahnavard, Weihua Sheng, 

Venkatesh Sarangan, Johnson Thomas

Students: Li Yu, Nhat Nguyen, Han Zhao, Xinxin Liu, 

Praveen Khethavath, Afshin Mobramaein

Scalable Software Systems Lab

Computer Science Department

Oklahoma State University

http://okgems.cs.okstate.edu/

http://okgems.cs.okstate.edu/


Current Status

 Hardware

 100+ nodes in lab testbed

 TelosB/Micaz motes, FitPC2 as gateways

 32 nodes available for demo

 10 nodes + 1 gateway with modem in field

 Collaborate with Biosystems and Agriculture 
Engineering Department at OSU

 About 20 robots in lab

 iGems: a standalone Robotics Virtual Lab



Current Status (cont.)



Current Status (cont.)

 Software
 Installed and configured ORCA (version 2.0) in 

local environment

 Built and ran OKGems system
 Web Portal for user configuration

 Web Service for integration with control framework *

 Messaging for managing substrates

 Integrated with ORCA via plug-in *

 Robotics Virtual Lab (iGems)
 Standalone robotic experiment system based on 

Microsoft.NET

* We acknowledge the original design and kind support from the KanseiGenie group.

http://kansei.cse.ohio-state.edu/KanseiGenie/


Current Status (cont.)

OKGems Web Portal

iGems Robotics Virtual Lab Portal



Experiment Workflow
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Conceptual Architecture
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Year Two Plan

 To integrate sensor networks

 Lab sensors testbed

 Remote programmable field sensors

 To integrate various robots

 Case Study 1: Robotic Arms picking up patterns based on 
pattern recognition algorithms (camera and RFID)

 Case Study 2: Mobile Sensor Network Platform on iGems

 To integrate resources across sites

 Oklahoma State University

 University of Florida



Year Three Plan

 To refactor the abstraction models of robots 
and sensor networks

 To federate all devices into GENI

 To enable experiments across multiple sites 
for users via ORCA broker


