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1.1Mechanical

1.1.1 Chassis Assembly Drawing
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1.1.2 Case Layout Drawing
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1.2 Electrical

1.2.1. Power Distribution Diagram
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2. BOM
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3. Software (For the PC administrator)
2.1 PC loading Configuration
· Windows XP

· Web Browser
2.2 Nexus Hawk Router Settings
2.2.1. Network Configuration
· Open the Web Browser
· Type in 192.168.1.1 in the address field and press enter

· Click on Configure System        Save/Restore Settings        Browse         CD-Drive       Network Setting Folder                   pcp_hawk_settings
2.2.2. Setup the VPN

· Refer to .net/howto.htmlhttp://openvpn

 HYPERLINK "http://openvpn.net/howto.html" \t "_blank" 
                  2.2.3. GPS Configuration
1. GPS location data from the unit can be setup and viewed as follows:

a. Hawk menu: Setup | Serial | GPS Aggregation, set your Callsign/ID

b. Make sure a GPS antenna is connected to the unit’s gold SMA connector

· Go to http://www.NexusISR.com/simpleavl.html and view your location on map

· If experiencing unknown GPS issues, the raw GPS data stream from the Hawk can be viewed as follows from a PC:

-  PC on Hawk LAN, Go to Start, Run, type “Telnet 192.168.1.1 2947”

-  PC on Internet, Start, Run, type “Telnet <Current DDNS Address>”

-  Then, type ‘r’ to start and stop the GPS stream


2. Optionally, can also try the free MeHere map overlay to Google Online Maps (demo purposes only), downloadable from http://mehere.glenmurphy.com/ 

a. Download and install a serial-to-IP client on your PC such as ‘Serial Port Redirector’ from  Fabulatech.com

1. Point the Re-director as follows:

a. If installed on a PC on the HAWK’s LAN,  point to IP ‘192.168.1.1:2947’ (GPSd port)

b. If installed on public internet, to IP ‘<Current DDNS Addres>’

c. include an ‘r’ string in port opening/closing option

d. Run your favorite mapping software that is GPS capable, and point it to the virtual serial port created in Serial Port Redirector.

2.2.4. Phone Air Cards Configuration
· Once the Phone Air Card is inserted in the NexuxHawk router, Phone Air Cards will be automatically configured
4.  Theory of Operation

Abstract

The objective of the Portable Command Post project was to integrate mechanical and electrical commercial off the shelf components in order to develop a system that would receive remote aerial images through one of multiple data access paths and display these aerial photography images.  Components that would best solve the project needs were identified and suitable components were obtained.  The needs of the project dictated the design of a power distribution circuit and chassis to hold the components.  An integrated test plan was developed and executed after the integration of the system was complete.  Testing of the PCP demonstrated a successful solution to the design problem.     

Nomenclature

GPS:  Global Positioning Satellite

LAN: Local Area Network

LED:  Light Emitting Diode

PC: Personal Computer

PCB:  Printed Circuit Board

PCP:  Portable Command Post

PDC: Power Distribution Circuit

USB:  Universal Serial Bus

VGA:  Video Graphics Array

VPN:  Virtual Private Network

WAN: Wide Area Network

background

Pictometry International, Rochester NY is currently developing a system to respond to crisis situations.  Under this system, a plane will be deployed to crisis areas in order to gather aerial photography images.  A Command Center will also be deployed to the area in order to convert these images to tiled digital files with map (GPS) coordinate overlays.  The Portable Command Post described in this publication will be used by responders to the crisis scene in order to view the tiled and mapped images, as well as other pertinent information.  

NEEDs

The design needs of the system were developed in order to provide a versatile system with excellent usability characteristics.  The system would be portable, self contained, and lightweight.  Because the infrastructure in the area of the deployment scenario may be compromised or non-existent, the PCP was designed to have an internal power source and would accept both AC and DC power as input.  The deployment scenario also dictated that the PCP would have multiple data access channels, and  would be ruggedized and weatherproof.  A unique need arose with the desire for the system to be used while it is being carried on a person’s back.

Specifications

The needs of the PCP were mapped into a set of target functional specifications.  Many specifications were aimed at increasing the usability of the PCP; the maximum weight was set to 20-30lb, the display for the laptop would be visible in high glare sunlight conditions, the router would have 4 paths of internet access in order to maximize the connectivity, the system battery would power the PCP for a period of 4-8 hours, and there would be an audible alarm when the system battery power was low.  For system security, a VPN network was required.  Additional specifications were targeted for data transfer rates and latency of data within the system.  

Design Concepts

The router used in the system was in many ways the driving component behind many design decisions.  For WAN connectivity, the Nexus Hawk provides ports for two cellular air cards, along with a standard Ethernet port.  This Ethernet port could be used to connect to either an existing wired network or a satellite uplink.  The Nexus Hawk can also provide LAN connectivity through either the Ethernet port, or using standard 802.11 b/g wireless networks.  Several concepts were considered in the final design of the PCP.  It was originally imagined to consist of a small form factor computer coupled with a monitor.  The final design decision for the project was to use a laptop computer for the reasons of cost, staffing and weight.  The team, once decided upon using a laptop picked an appropriate battery and power supply.  Additional components were identified which would satisfy the need of receiving dual power sources.  Once the PCP components were identified, suitable layouts of the components were evaluated in order to select the most appropriate size for the case based upon available rugged case sizes.  An electronic pass through panel was created using water and dust proof connections to allow the case to be connected to power, as well as allowing the use of the case while it was closed and being carried.  The pass through contains AC and DC connections, a VGA video to allow the connection of external display goggles, 2 USB-A ports to power the goggles and connect a hand held mouse, and an ethernet connection to allow connection to a LAN source.  LEDs are placed on the pass through to indicate the power status to the PCP components.    

Power Distribution Circuit Design

The safety for both the user of the PCP and the components of the command post led to the development of a power distribution circuit. (Fig 1)  The power distribution circuit provides many features to the system.  Through the use of relays; the PDC allows for charging of the laptop and battery from AC or DC power, it automatically prevents both types of power from being connected at the same time to prevent component damage, the PDC disconnects the battery from the rest of the system so that it can be charged while the command post is being used, it prevents the laptop battery from drawing power from the main battery of the system in order to prolong battery life.  The PDC also controls the AC/DC converter contained in the case to be off when the case is closed in order to prevent heat generation and also controls a cooling fan which will operate while the case is open.

The switching is accomplished by 2 four pole single throw relays.  One relay, marked ‘B’ in the diagram, is activated when there is external power to the case, this relay will switch the power on to power and recharge the laptop, while also disconnecting the battery from the system.  The second relay, marked ‘A’ in the diagram, is activated when there is DC power to the case, this relay disconnects the AC power to the case to prevent dual power sources to system components and the resulting possible damage.  Additionally, pressure switches control the cooling fan and AC/DC converter to operate only when the case is open.  A third pressure switch allows the laptop to be charged when the case is closed. 

mechanical chassis design

In order to package the components of the PCP, a mechanical chassis was designed (Fig 2). The chassis is constructed of aluminum to provide adequate structural support without contributing to the overall weight of the PCP.  Mounting locations for critical system components is provided by the chassis.  The chassis is packaged within the case to allow for padding to reduce the effect of shock and vibration on the PCP.  The chassis also provides access to the system components when the need for repair or replacement arises.

testing:

Test plan

A comprehensive testing plan was developed to measure the performance of the PCP.  The focus of the test plan was to measure against the specifications of the project while ensuring the basic functionality of the system.  Design of Experiments techniques were utilized to determine the necessary sample size for each test criteria.  While the test plan was comprehensive, high risk tests involving shock and endurance were not completed.  

Results and discussion

The PCP system meets many of the customer specifications and basic functionalities and is considered a success.  The mechanical chassis supports and locates the system components while still allowing easy access to the components.  The only problem with the mechanical chassis of the system is that when it was developed, the dimensions were taken from drawings of the case.  When the case was received it was discovered that the case is tapered, so the clearance between the chassis and case is less than what was anticipated.  This causes a clearance issue between the chassis and the electrical pass through.  The PDC design successfully distributes power to the system components, allows the battery to be charged while the command post is in use, and switches the proper components off when the case is closed.  Great care was taken in the design and assembly of the PDC however it does have some problems.  Push in connectors were used to allow for assembly, testing, and disassembly of the command post.  These connectors are the likely sources of two problems encountered during the final testing.  The laptop does not accept AC input as it was designed to, additionally, the cooling fan operates intermittently.  Another outstanding issue with the PDC is that it does not accept DC power as input.  This may be a result of a crossed wire, a loose connector, or leakage of power through a system component.  While this fails a significant need of the command post, identifying what is causing the issue and correcting the issue is a simple process.  There is more heat generated within the case than what was anticipated.  This issue was identified early in the project, but the team was not staffed sufficiently to address this problem.  Budget requests by the customer prevented the team from obtaining the laptop specified for use in the PCP.  This led to failing the test for the display being readable in sunlight conditions.  The laptop did meet the processor benchmarking and the boot time criteria.
Testing Results: 

The test plan incorporated several methods for testing.  Table 1 lists the results of the tests.  The tests to check for the correct image, number of expansion slots available, the laptop display being visible in sunlight conditions, and having a battery power level indicator were conducted by simple visual observation.  The time the system would function on battery power was calculated at 7 hours.  While a full test of this criteria was not executed, the system was run from the battery for 4 hours without registering a drop on the battery power level indicator.  The team is confident that if tested, the battery would meet the specification.  The router was used to test the bandwidth of the system through the channels available on many occasions.  During testing the network was available 100% of the time which satisfied our network down time criteria.  Our original test plan was to test the time to download an image from a remote server.  We did not have access to the necessary server, so our testing strategy was changed.  The new test involved using internet based bandwidth testing websites.  The specific sites used were www.speakeasy.net and www.speedtest.net.   To test the bandwidth for each access path the bandwidth was tested to servers located in eight US cities at each website.  The readings were averaged to obtain the results listed in Table 2.  The customer stated file size for each image is 1 megabyte.  The results of the bandwidth testing showed we could transmit the specified amount of data within the allotted time.  The boot time of the laptop was measured with a timer and meets the specified time requirements.  The overall weight of the system was measured using a standard bathroom scale and is at the top end of our allowable range.

Conclusions and recommendations

The PCP as built meets the basic needs of the project and provides many of the functions requested by the customer.  Recommendations for future work on the project involve the PDC, wiring, chassis design, and heat dissipation.  For the PDC, placing the circuit on a PCB would offer a cleaner appearance to the project and allow for faster assembly if the command post is put into production.  A wiring harness is recommended to also offer a cleaner appearance and faster assembly.  Many of the issues encountered with the assembly of the PDC would be solved if a wiring harness were developed as well.  A redesign of the chassis to accommodate for the taper of the case would offer more clearance between the pass through and the chassis and would allow the addition of more shock and vibration reducing material.  Additional mounting locations for less critical system components should be incorporated into a revised chassis.  An improved means of dissipating the heat generated by system components would lead to safer and more consistent operation of the PCP. 
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