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The Beginning 

The Task Force XXI AWE process was an 18-month 
effort that will stand as the nlodel for all future 
AWES. It began in January 1995, when the Chief of 

Staff, United States Anny, designated the 4th Infantry 
Division, Fort Hood, Texas, as the Experimenial Force 

(EXFOR). The division designated the 1st Brigade Combat 
Team as Task Force XU, which included the 299th Engineer 
Battalion. Early that spring, work began on a modified table 
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This scenario may sound like fiction, but in reality it was 
the next-to-last mission at the Task Force XXI Advanced 
Warfighting Experiment (AWE), which took place in March 
1997. The night attack and its coordinated movements were 
made possible by the Applique system. The All-Source 
Analysis System and the Digital Topographic Support 
System (DTSS) provided terrain and enemy threat analyses, 
which allowed the main effort to hit the opposing force at its 
most vulnerable spot. The Grizzly (a visually modified 
MI 1 3 h a l o n g  with some hard-working, well-trained, dis- 
mounted combat engineers-produced multiple breaches. 
This night attack illustrates the potential of the future 
digitized force. Engineers have been an integral part of this 
force from the beginning. 
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with hundreds of milestones that would bring the brigade to 
the culmination of the AWE at the March 1997 NTC rotation. 
The brigade organization was finalized only weeks before our 
deployment to NTC. Brigade units included a light infantry 
task force, a mechanized infantry task force, an armored task 
force, an aviation task force, two field artillery battalions 
(direct and gcneral support), an engineer battalion, a forward 
support battalion, an aviation support battalion, a brigade 
reconnaissance troop, and other combat support and combat 
service support units. The 4th Infantry Division Engineer 
Brigade, the 299th Engineer Battalion, and the U.S. Anny 
Engineer Center began a parallel effort to develop tactics, 
tecbniques, and procedures for a digital engineer force. 

The many engineer initiatives originally envisioned were 
pared to 12 systems or ideas tested by the 299th: 

Engineer organization 

Grizzly 

Applique 
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Figure 1 .  A Company, 299th Engineer Battalion, tactical internet 

Digital Topographic Support System 

- Engineer Tactical Onerations Ccnter -. 
Maneuver Control System-Enhanced (MCS-E) 

Enhanced- .. Position Locating and Recording Systcln 
(LPLKS) 

Single-Channel, Ground-to-Air Radio Systeln-Systems 
I~nprovement Program (SINCGARS-SIP) 

m Battletield Combat Identification System (BCIS) 

Hornet widc-area munitions 

In addition to the new systems, the battalion also fielded 
the Volcano and 12 amlored combat eanhmovers (ACES) to 
provide a permanent ACEIdozer mix of 12 and six, 
respectively. 

Training 
he training phase of the Task Force XXI AWE began 
in January 1996 with individual training for all 
brigade soldiers on the Applique, SINCGARS-SIP, 

and EPLRS systems. The brigade and the division set up a 
"digital university" (now called the Computar Tuainb~g 
Support Facility), which was operated lnainly by soldiers 
with significant support from contractors. The 40-hour 
courses operated 24 hours a day for a five-month period and 
reached virtually every soldier in the brigade. Concurrent 
with individual training. the brigade established an 
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installation yard where soldiers began to install Applique. 
SINCGARS-SIP, global positioning system (GPS) receivers, 
and EPLRS into thousands of the brigade's vehicles. Literally 
thousands of man-hours were expended in individual training 
and installation bat ta l ion business 

continued throughout the AWE process-including exercisc 
evaluations, a Battle Command Training Program exercise, 
and tire fighting. 

After thc Applique system was installed and basic 
Applique training was provided to soldiers, the brigade 
combat team "plugged in " the system to see if it worked. 
Through a series of connectivity exercises conducted during 
the summer of 1996, the brigade tested the tactical internet to 
see if it operated as planned. The tactical internet was the 
communications and positioning network (using SINCGARS- 
SIP and EPLRS as the comlnunications "pipes" ovcr which 
the digital and voice traffic passed) that provided the brigade's 
situational awareness. Figure I shows one company's tactical 
internet architecture. The brigade's soldiers and contractors 
achieved higher than a 95-perccnt success rate for AppliquC- 
equipped vehicles. To achievc situational awareness without 
constant contractor assistance, the brigade established 
exacting tactics, techniques, and procedures (TTPs). 

After the brigade was connected, we conducted collective 
training with the new organization. During this training, the 
brigade incorporated tactical and digital TTPs that were 
written and developed over the previous 18 months, trained on 
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Figure  2 .The 299th Eng inee r  Battalion's tactical  o p e r a t i o n s  c e n t e r  

and evaluated more than 100 initiatives, and conducted 
nonnal NTC train-up missions. 

Our rotation was unique in several ways. We deployed 
most of the brigade's vehicles, had many VIPs and press in 
attendance, and conducted no live-fire. Wc conducted 
several standard NTC movements to contact, hasty attacks, 
and defenses in sector during the first five days of the 
rotation. After that, the brigade moved into a continuous 
operations phase, where we operated continuously in both 
time and space. We received missions every day without the 
usual "prep day" and operated over the entire NTC 
maneuver area. During two defenses, the brigade defensive 
sector stretched from the northern to the southern boundaries 
of NTC. This action was an attclnpt to stress the tactical 
internet and to detenninc if the brigade was capable of 
increased tempo, lethality, and survivability through the 
magic of digitization. Whilc tlic brigade did riot win every 
battle, the beauty of almost perfect friendly situational 
awareness paid off time after time. 

Lessons Learned 

AAer returning to home station, we conducted a series 
of lessons-learned sessions and internal after-action 
reviews. Here are a fcw of the things we found: 

Appliqui.: The Appliqui: system worked well for friendly 
situalional awareness. We are not aware of a single instance 
where an Appliqub-equipped unit got lost, missed a 
movement or link-up, or experienced any of the other 
mishaps that occur when soldiers operate and train. Much of 
this system's success is attributed to the noncommissioned 
officers (NCOs), who helped develop the plan and kept it on 
track. Red (enemy) situational awareness was less user 
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friendly and less useful. The messaging co~nponent of the 
Applique system never worked very well. Overlays and long 
messages were too large to move digitally over the tactical 
internet, which was often clogged with messages. The tactical 
internet was too rigid and could not be tailored to changing 
task organizations. Positioning and digital message data 
moving over the Applique system often interfered with FM 
voices, degrading the range and quality. Fortunately, many of 
these problems have been solved or are being solved with the 
systern that replaced Appliqut, thc Force XXT Battle 
Cornmand Brigade and Below System. Although its full 
fielding to the 4th Infantry Division has been delayed. limited 
user tests show great promise. The future tactical internet will 
have separate voice and data nets and will allow task 
organization changes "on the fly." 

Hornet: Thc Hornet wide-area munitions have great 
potential for engineers. Throughout the AWE, the Hon~et 
affected the enemy commander's psychology, provided early 
warning, reinforced conventional obstacles, disrupted enemy 
forces, and was a lethal killer. We found that all engineer and 
maneuver scouts can elnplace Hornets in the counter-
reconnaissance fight. The Raptor, which comhines improved 
Hornets with sensors and comlnunications gateways, was 
successfully tested in sirnulation during the Division AWE. 

Digital Topographic Support System (DTSS): The 
HMMW-mounted DTSS supported the entire brigade from 
the engineer battalion tactical operations center (Figure 2). 
This system was manned by soldiers frorn the 29th Engineer 
Battalion (Topo), Hawaii, who provided outstanding 
topographic support to every brigade unit. Since DTSS did 
not have full digital connection to units throughout the 
brigade, we hand-delivered hard copies of topographic 
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