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ACE-COM
Advanced Combat Emergency Communication
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nScrypt
Group # 8 Members:
	Calvin Wang, Christopher Marchese, Daniel Silva, and Ramy Athanassios

Motivation
Communication is a crucial part of life, but even more so in an emergency. Being able to speak is very crucial in these times, but there are other ways to express an urgent message as well; such as documentation by image capturing and location by GPS.
In times of combat, communication is essential: it is matter of life and death. Modern warfare is not an individual’s task. Communication and whereabouts of other combatants is imperative. Moreover, in crisis situations, mission and duty are fundamental. In such situations, pictures of enemy camps can change the tide of battle. Warfare is never predictable or cordial; many times wars are fought in foreign countries with limited infrastructure, where means of communication are almost inexistent.  Similarly, a battlefield is often an exotic forest, a foreign marshland, or a treacherous mountain range. Thus, a continuous open line must exist between every soldier and his commander. 
Law officers all over the nation also put their lives in danger every day. Even when an officer pulls an automobile over for a routine traffic violation, communication and documentation are extremely important. This is especially true in metropolitan cities like Orlando. Law enforcing officers should always be alert. Principally, police officers should always be in contact with their home base or other nearby officers.
Firefighters are called into dangerous situations on a day-to-day basis. Thus, a temperature immune communication device is critical for firefighters to complete the task at hand. It is obvious that a well-designed, portable, easy-to-use, ergonomic, advanced communication tool is critical in an emergency. Soldiers, police officers, and firefighters are constantly in such a state when they are defending our freedom and saving civilian lives.
Goals
Advanced Combat Emergency Communication (ACE-COM) is a multi-facet, portable, ergonomic, efficient, weather resistant, temperature resistant, water resistant, multi-channel, easy-to-use, and multi-mode way to communicate within a wide range transmission radius. ACE-COM will receive sponsorship from an Orlando based company, nScrypt, specializing in 3D printing. ACE-COM will include an nScrypt produced transceiver, the future epitome of transceiver technologies. ACE-COM will also provide an internal tracking agent (GPS) that is automatically enabled. Along with these features, ACE-COM will include a high-speed USB plug-in ear accessory with enhanced voice transmission and reception, as well as image capturing capabilities. 
The outer feature will be lightweight, ergonomically designed, and built in a combat suit with the ear accessory. Thus, users will not have to carry any ungainly devices. 
Second, its capabilities: ACE-COM will efficiently cover a wide range which will be needed in combats situations. Power consumption will be a minimum; the battery will be rechargeable and long lasting. Putting in mind that the device is for military and police uses, it needs to work for a long time and in different modes (combat, standby, and active). Combat mode: it will be an open channel full duplex where the soldier needs only to choose the channel and then talk without any buttons to hold. Active: the device will work as any walkie talkie, and the soldier has to interact with the device in order to communicate verbally. Standby: the device will periodically send a signal with the soldier’s location. So what will happen if the soldier can’t respond? The device has a GPS feature that can locate the soldier’s place precisely, and not only him, but also his team members. Moreover, the device has a camera that can be used to send images to Command. Briefly, the device will make a ring of communication including each individual, his team, and the commanders at some base location. Also, the device must perform all the tasks very fast and with high competence.

Design Specification and Requirements
· ACE-COM will be powered by rechargeable, lithium ion batteries (3.7-4.2 Volts, 140-220mA*h/g)
· 3 – 5 transmitting and receiving RF channels
· ACE-COM will weigh less than 3 lbs
· ACE-COM will be integrated with GPS
· 5 minute auto-refresh rate on Standby mode
· 1 minute auto-refresh rate on Active and Combat modes
· Ear accessory will weigh less than 1 lb
· A 1.3 Mega Pixel camera will be attached at eye-level to the ear accessory
· Up to 20 mile radius of optimal usage, voice transmission
· 3 interchangeable, manually switched modes: combat, standby, active
· Battery life 48 hrs, combat mode; GPS enabled, constant voice transmission
· Battery life 10 days, standby mode; GPS enabled, no voice transmission
· Battery life 72 hrs, active; GPS enabled, push-to talk transmission
· ACE-COM is weather resistant up to 175% humidity, -15O F **
· ACE-COM is fire resistant up to 500O F **
· ACE-COM is water resistant up to 5 feet submerging **
** These specifications are ideal, but not the focus of our project since they are not related to the electrical components.

Components:
The ACE-COM System will consist of seven major components: the battery, motherboard, camera, headset, GPS locator, display, and transceiver provided by nScrypt.
As with most other systems, the ACE-COM System will operate off of a rechargeable lithium ion battery. This battery will be procured to allow for maximum durability. The power provided by the battery will go into the motherboard where it will be transformed into the necessary voltages necessary to power each individual component.
The microphone and speaker will come in the form of a single headset powered by the motherboard. During combat mode, data will be continuously send and receive data to and from the motherboard to allow the user to communicate with all parties hands-free. In power save mode, the headset will only be activated by an external input (i.e. incoming message or Push To-Talk (PTT) button).
The GPS system is the only signal which will continuously broadcast a signal through the transceiver. Throughout all modes of operation the GPS system will be powered by the motherboard.
The camera will only be operational during Combat mode and only at the user’s request. By limiting the time in which the camera is operating, we can save power and reduce lag in the other communication signals.
The display will provide the user with necessary information such as remaining battery life, and which channel data is transmitted, and the location of other units. The display will also have controls to choose which channel to use, which mode to be operating in, etc. This will be the user’s main interface with the system.
The transceiver will be provided by nScrypt. This will transmit and receive all necessary data to and from the system.
The motherboard will control the entire system. This includes choosing which signals to pass to which I/O device (depending on which mode is selected), converting signals to be transmitted into an analog signal that the nScrypt transceiver can transmit, decode signals received by the nScrypt transceiver into something usable by the system’s output devices, and convert and distribute power from the battery.



[bookmark: _GoBack]Flowchart Legend:
MB: Motherboard – Design – Chris
BATT: Battery – To Be Acquired – Calvin
PS: Power Supply – Design – Daniel
uC: Micro Controller – To Be Acquired – Ramy
F/A: Filters and Amplifiers – Design – Chris
DISP: Display – To Be Acquired – Calvin
M/S: Microphone and Speaker Headset – To Be Acquired – Daniel
GPS: Global Positioning System – To Be Acquired – Ramy
CAM: Camera – To Be Acquired – Chris
ADC: Analog to Digital Converter – To Be Acquired – Calvin
DAC: Digital to Analog Converter – To Be Acquired – Daniel
XCVR/ANT: Transceiver/ Antennae – Acquired – Ramy
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Checkpoints and Milestones
Senior Design I
· January
· Group Identification
· Project Brainstorming
· Define project direction
· February
· Meet with nScrypt
· Define objective
· Define product specifications
· Research
· Organize workload
· Training with nScrypt
· Outline of Research Paper I
· March
· Research
· Acquiring Parts
· Development
· Rough draft of Research Paper I
· April
· Acquiring Parts
· Development
· Testing Parts
· Programming
· Final draft of Research Paper I
Senior Design II
· May
· Testing Parts
· Transceiver
· Power Supply
· Programming
· June
· Testing Parts
· GPS
· Wireless
· Programming
· Assembly
· July
· Assembly
· Testing completed product

Project Budget
	Component
	Price


	GPS Wireless Chip
	$3 - $8

	Transceiver
	$1 - $10

	Display
	$5 - $10

	Power Supply
	$5 - $15

	Miscellaneous
	$20 - $40

	Total
	$34 - $83



The project will be partially funded by nScrypt. The rest of necessary costs will come from Group 8 members.
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